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Rec&at Connection, 560; Prof. Struthers, on the Tay Whale 
{Megaptera longimana) and other Whales Recently Obtained 
- in the District, $o; Prof. Tuner, on Some Points in the 
, Anatomy of Sowerby’s Whale, 560; Prof. Strutheis, on the 
Cervical Vettebree of the Gieenland Right Whale, 560; Prof. 
Struthers, son the Development of the Vertebre of the 
Elephant, too; Prof. Strntheis, on the Development of the 
Foot of the House, 560; Prof. Cleland, on the Viscera of 
Gymnotus electricus, 561 ; Prof. Cleland, on the Spiracle of 
Fishes in its Relation to the Head, as Developed in the Higher 
Veitebiates, 561 ; D. J. Hamilton, Is the Commusuial Theory 
of the Corpus Callosum Correct?, 561; Alex. Hull, on the 
Evidence of Compaiative Anatomy with regard to Localisa- 
tion of Function in the Cortex of the Brain, 561; Prof. 
M’ Kendrick, on the Action of Cold on Microphytes, 561 ; J. 
J Coleman, on the Action of Ozonised Air upon Micro- 
Organisms and Albumen in Solution, 561; Piof. Bower, on 
the Use of Graphic Representations of Life-Histories un the 
Teaching of Botany, 562 ; Prof. J. Berry Haycraft, on a New 
Theory of the Sense of Taste, 562; Francis Day, on the 
Hybridisation of Salmonide at Howietoun, 562; A. Hosie, 
on Chinese Insect White Wax, 562; Piof. O. C. Marsh, on 
the Size of the Biain in Extinct Animals, 562; D’Aicy W. 
Thompson, on the Systematic Position of the Chamzlon and 
its Affimties with the Dinosauria, 562; Piof. Hull, on the 
Origin of the Fishes of the Sea of Galilee, 563; Prof. 
McIntosh, on the St. Andrews Marine Laboratory, 563; Dr. 
Oscar Loew, on a Chemical Difference between Living and 
Dead Protoplasm, 563; Sidney Martin, on the Digestion of 
Proteids in Plants, 563; Prof. L. Radlkofer. on the Applica- 
tion of the Anatomical Method to the Determination of the 
Materials of the Linnean and Old Herbaria, 563; M Ward, 
Notes on Experiments as to the Formation of Starch ın Plants 
under the Influence of the Electiic Light, 563 ; Allen Harker, 
on the Coloration ofthe Anterior Segments of the Maldanida, 
564; Proposed Marine Stations on the Coast of the United 
Kingdom, 506 
Biondi (Prof ), Investigations on the Origin of the Spermato- 
zoids, 544 
Bird, the New, in Natal, J. E Harting, 6 
» Birds, Wingless, Dr. H. Woodward, ERS » 46 
“ Birds of Lancashire,” F S, Mitchell, 241 
Birds, Migratory, Eaily Departure from Sweden of, 427 
Birds, Asiatic, Hume Collection of, Dr. Albert Gunther, F. R.S., 


500 
Birds, on the Development of the Sternum in, Miss B. Lindsay, 


540 

Birkbeck Institution, Opening of New Buildings, 230 

Tienes Floating Telescope Dome for Nice Observa- 
tory, 62 

Bisulphide, Carbon, ın Prisms, on the Use of, Experiments by 
the late Dr. Henry Draper, 272 

Bituminous Deposits of the Camama Basin of Bahia, Report on 
the, Cameron, 182 

Black (Dr. W. ].), Ozone at Sea, 416 

Black’ Dog (the Rock), Prof. T. G. Bonney, F.R.S., on Bastite- 
Serpentine and Troktolite in Aberdeenshire ; with a Note on 
the Rock of the Black Dog, 556 

-Black Sea, Algology of the, Reinhardt, 570 

Black and White, Col. Wm. E. Warrand, 245 

Blackfoot Tiibes, Report on, 531 

Blanchard (Dr. R.), Atavism in Man, 615 

Blanford (W. T., E.R.S ), Zoology of Dr. Riebeck’s ‘ Chitta- 
gong Hull Tribes ”—the Gayal and Gaur, 243 

B aschko (Dr ), Sensitiveness of Hair, 24 ; Microscopic Prepa- 
ration showing Absence of Cementing Substance between 
Epidermis and Cutis, 544 

Blast Furnace Value of Coke, I. Lowthian Bell, 39 

Blast Furnaces fed with New Coal, the Recovery of Tar and 

- Ammonia fiom, Wm Jones, 430 

Blindne-s, the Causes and the Prevention of, Dr. Ernst Fuchs, 
623: j 

Blumentritt (Prof.), on the Negritos of the PhilijMfine, 232 

` Bochefontaine’s Experiment on the Origin of Cholera, Trécul, 
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Bohemia, Science in, 308 
Boiling Point Data, Melting and, T. Carnelley, 364 
Boisbaudran (M. Lecoq de) and W. Crookes, F.R.S., Radiant 
Matter Spectroscopy, 283 
-Boissier (Edmond), Death and Obituary Notice of, 540 
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Bokhara, Rev. Dr. Henry Lansdell on, 194 
Bolles (Arthur), Mucrotomist’s Vade-Mecum, Dr, E. “Klein, 
F.R S, 147 . 
Bolton (H. C.), Catalogue of Scientific Periodicals, 426 
Bolton (Piof.), Sonorous Sand, 400 
Boltzmann’s Theorem on the Kinetic Theory of Gases, 533 e 


Bombay, Meteorology of, 170 i o . 
Bombicci, Theoretical Views on ghe Detonation of Meteorites, 


633 

Bompas (George), “Life of Frank Buckland,” Rev. W. 
Tuckwell, 385 

Bonatelli (Signor), the Unthinkable, 120 ~ 

Bonney (Prof. T. G , F.R.S.), the Duorite of Little Eflott, 1894 
on BastiteSerpentme and Troktolte im Aber shire, 
with a Note on the Rock of the Black Dog, 556; Preliminary 
Note on some Traverses of the Crystalline Digzict of the 
Cential Alps, 557 

Boosé (J. R.), Colonial Public Libraries, 183 

Bonng, Deep, at Richmond, Surrey, Notes on, Prof. Judd, 
F.R.S., and C. Homersham, 310 

Borneo, British, Gold in, 161 ; Minerals of, 161 

Botany: and the Afghan Boundary Commission, 35 ; Staminody 
of Petals, 53; the Chair of Botany at Glasgow Univesity, 
61 ; a Course of Practical Instruction in Botany, F. O. Bower 
and Sydney H. Vines, 73; Bower and Vines’s Work on 
Phaneiogame-Pteridophyta, 73; Antwerp International 
Botanicni. and Hortucultual Congress, 182; Text-Book of 
Geneial Botany, Dr. W. J. Behrens, 193; Dr. W. Í 
Behrens’s Microscopical Investigation of Vegetable Sub- 
stances, 193; Food-Plants used by the Katchin Tartars of 
Minusinsk, 208 ; a Specific Subject of Instruction in Public 
Elementary Schools, Vincent T. Murché, 222; Dr. Tiimen’s 
Catalogue of the Flowering Plants and Ferns of Ceylon, 354 ; 
International Botanical aad Horticultural Congress, Antwerp, 
1885, Prof. W. McNab, F.R.S., 416; Botany in South Aus- 
tralia, 462 ; on the Use of Graphic Representations of Life- 
Hustones ın the Teachings of Botany, Prof. Bower, 562; 
Botanical Gardens in Java, Dr. Sydney J; Hickson, 5763,¢ 
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Botanical Exploration of the Chien An 601 ; Thomas 
Hick on the Caulotaxis of British Fumariacese, 614; Botant- 
cal Exchange Club, 635 ~ a 

Bothnia, Rapid Fall of Water in Gulf of, 515 . 


Bottomley (J. T}, Electric Re istance of Platinoid, #66; Cool- 
ing of Wires in Air and Vacuufn, 536 

Bouquet (M.), Death of, 493 a 

Boulenger (Geo. Albert), Catalogue of Lizards ın the British 
Museum, 49 

Boulger (G. S.), ‘‘ Epping Forest,” Edward North Buxton, 28 

Bower (F. O.), and Sydney H. Vines, ‘‘ A Course of Practical 
Instruction in Botany,” 73; on the Use of Graphic Repre- 
sentations of Life-Histories in the Teaching of Botany, 562 

Bowman (Dr. F. H.), “Tbe Structure of the Wool Fibre in 
its Relation to the Use of Wool for Technical Purposes,” 266 

Boyd (Thomas), Death of, 357 

Boys (C. V.), the Shde Rule, 627 

Bozward (J. LI ), a White Swallow, 523 

Brachytarsus, Undescribed Species of, 6 

Brain, Evidence of Comparative Anatomy with Regard to 
Localisation of Function in the Cortex of the, Alex. Hal, 561 

Brain, Motor-Centies of the, and the Mechanism of the Will, 
Victor Horsley, 377 

Brain- Weight, Dr. P. Rey, 615 

Brain, Size of, in Extinct Animals, Prof. O. C. Marsh, 562 

Bramwell (Sir F.), the Training of the Civil Engineer, 11 

Brault (Lieut. L.), Death of, 426 h 

Braul: Report on the Bi®minous Deposits of the Camama 
Basin of Bahia, Cameron, 182; Geographical Stciety of Rio 
de Janeiro, 356 y the Races of Brazil, 408 

“ Breccia Gashes ” near Sunderland, 559 ° 

Breidden Hulls, the Geology of the, W. W. Watts, 310 

Bremen Geographical Society, 233 

Biewer (Dr. T. M.),  Water-Birds of North America,” 521 

Bridge, Forth, Benjamin Baker, 430 

Brieger (Prof.), on the Ptomaines, 239 

Buggs (Mary), a White Swallow, 500 


Bristol Naturalists’ Society, 463 ; e 
Bristol, the Chair of Physics and Engineering at University 
College, 514 


BRITISH ASSOCIATION : Meeting at Aberdeen, 10, 437 ; Officers, 
&&, 10, 34, 61, IIO, 298, 352, 400; Arrangements ng 
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Atomic Refraction of Sulphur in various Compounds, Nasini, 


87 - 
Aypgust Metears, H. B. Jupp, 342; W. F. Denning, 415 
“ Auk,” the, 461 
Aulenine, the, R. von Lendenfeld, 639 
e* Aurora, the, Prof? J. P. O'Reilly, 54; S. Tromholt, 274, 348; 
e of March 15, 188 Prof. E. E. Barnard, 78 
_. Aurora Borealis, Photographgng the, Carl Siewers, 29; a-Note 
Relating to.the History of the, Dr. Sophus Tromholt, 89 
“Aurora-Sound, Norwegian Testimony to the, Dr. Sophus 
Tromholt, 499; Value of the Testimony to the, Samuel 
Sexton, 625 ~ 
e Anuroral® Zone, Eleven-Year Mendional Oscillation of the, 
E. Pbuglas Archibald, 414 
Australia: Prof. Auwers’ Calculations of Longitude of Places 
in, 643%, the Glacial Period in, Dr. R von Lenden- 
feld, 69"; the Süpposed Glacial Epoch in, Capt. Hutton, 640 ; 
on the Rising of the Eastern Coast of, H. C. Russell, 234 ; 
Linnean Society of New South Wales, 238+ Australian Ex- 
edition to New Guinea, 356, 403; Botany in South Austra- 
ia, 462; Cultivation of Useful Plants in South Australia, 
462; the Austrahan Sponges, R., von Lendenfeld, 639 
Austria : Ee in, 11, 85, 460; Industrial Education in, 
63; Terrible Snowstorm in, 62 ; Austrian Alpine Tourist Club, 
134; the Temperature of the Austrian Alps, Dr. Hann, 580; 
Austrian Geographical Survey of Albanian Coast, 403; the 
Austrian ‘lourst Club, 88 
Auwers (Prof.), Calculations of Longitude of Places in Australia, 
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Avalanche in Iceland, 230 

Axes, Stone, Perak, A. Hall, 626 

Ayrton (Prof. W. E , F.R.S ), Transmission of Sound, 575 
Ayrton and Perry (Profs.), on the Winding of Voltmeters, 215 
Azambuya (Graciano A.), Singula: Case of Mimicry, 366 


, Bacillary Phthisis of the Lungs, Germain Sée, 341 
Bactena, Prof. Breger on the Ptomaines, 239 
*Bacteriology : the Flora of Bank-Notes, 8 
Baeyer (Gen. J. J.), Death of, 578 - 
Bagshet Strata, a General Section of the, Rev., A. Irving, 23 
Bailey (Major F.), the Indian Forest School, 564 
Baird (Major A. W.), on Revelling Operations of the Great 
Trigonometrical Survey of India, 536 
* Baird (Prof. S. F.), ‘‘ Water-Birds of North America,” 521 
Baker (Benjamin), Forth Bridge, 430 
Baker (B.), Opening Address in Section G (Mechanical Science) 
at the British Association, 488 
Baker (H. B.), Combustion of Phosphorus and Carbon in Oxy- 


gen, 87 
Baker (J. G., F.R.S.), “Flora of the English Lake District,” 


75 

Baker (W. G.), Magnetism and Electricity, 340 

Baldness among Ouientals, Herr Schweiger, 36 

Ballooning: Centenial Celebration of Blancherd and Jeffries 
crossing the Channel in Balloon, 85; Balloon Ascent for 
Photographic Purposes, Gaston Tissandier, 182; Proposed 
Auy-Balloon Railway on the Gaisberg, 254; Application of 
Electric Ligh ing to Balloons, 278 ; Balloon Photography (see 
also Aeronautics), 420 

pane Mirage m the, 112; Recent Rapid Elevation of Shores 
of, 302 

Bamboo, the Square, W. T. Thiselton Dyer, F, R.S., 391 

Bank-Notes, the Flora of, 8 

Banner System of Drainage, Bannet Brothers and Co., 272 

Bantu Trikes, Dr. Robert Laws on the Manners and Customs 
of the, §89 

Barum Sulphate, Prof. Frank Clowes on, as a Cementing 
Mat in Sandstone, 555 

Barius (Dr.), Death of, 181 

Barley-growing, successfully attempted in Icelond, 494 

Barlow (Peter Wm.), Death of, 84 

Barnabe: (Signor), a Greek Alphabet found in Italy, 120 

Barnaby (Sir Nathaniel), Resignation of the Directorship o 

e Naval Construction, 374 e 

Barnard (Prof. E. E.), Amora of Maich 15, 1885, 78 

Barnard’s Comet, 83, 301, 359 

Barograph,gthe Markings during Thunderstorms of the, Dr. 
Less, 72 . 
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Barometric Variations, Forecasting of, A. N. Pearson, 674 

Barrett (Jerry), Monkeys and Water, 367 ; 

Barrett (Prof W. F.), ona New and Siftple Form of Calori- 
meter, 538 . 

Bart (Teisserenc de), Sahara Expedition, 164 ©. 

Bartol, the Mean Density of a Body combinipg all known 
Elements in a Solid State, 635 

Basins, Great Ocean, John Murray, 581, 611 

Bass (Black), at Inventions Exhibition, 375 . 

Bastite-Serpentine, Prof. T. G. Bonney, F. R-S., on, in 
Aberdeenshire, 556 

Bat, a New Frugivorous, 374 

Bath Natural History and Antiquarian Field Club, 12 

Batho-Hypsographical Maps, with Special Reference to a Com- 
bmation of the Ordnance and Admiralty Surveys, E. G. 
Ravenstein, 565 

Batters (Edw.), Notes on Marine Alge, IOI 

Bayne (Dr. H. A.), the Analysis of Silk, 258 

Baynes (Robeit E.), Nomenclature in Elasticity, 316 

Bedford College for Ladies, 278 

Bedfordshire Natural History Society, 182 . 

Bees, Wild, E. Brown, 6 

Behrens (Dr. W. J ), ‘Guide for the Microscopical Investiga- 
tion of Vegetable Substances,” 193; Text-Book of General 
Botany, 193 

Belavsky (M.), the New Route to Central Asia, 113 

Belgian Observations of the Tiansit of Venus in 1882, 254 

Belgian Royal Society of Pub‘ic Medicine, 299 

Belgium, Geological Survey of, 154, 199; Dr. A. Geikie, 
F.R.S., 597 . : 

Belgium, fudletin of Royal Geographical Society of, 209, 356 

Belgium, Proposed Excursion of the Geologists’ Association to, 


Bell (Prof Alex. Graham), Preventing Collisions with Icebergs 
in a Fog, 273 

Bell (Dugald), Among the Rocks round Glasgow, 624 

Bell (F. Jeffery), Comparative Anatomy and hysiology, 569 

Bell (I. Lowthian), on the Blast-Furnace Value of Coke, 39; 
Baronetcy Conferred on, 207 

Ben Nevis Meteorological Station, 17, 54, 61, 252; Meteoro- 
logical Observations on, 529; on the Meteorology of, A. 
Buchan, 536 

Benda’s (Dr.), Preparations of Sensory and Motory Nerve- 
Endings, 520 

Benevento, okey cms at, 51 Sin é a0 

Bengal, Proposed Government Inquiry into Castes and Occupa- 
tions of People of, 36; Earthquake in, 279, 300; Century of 
Science in, 638 

Bennett (A. W.), Flora of Canada, 294 

Rent (J. Theodore), on Insular Greek Customs, 587 

Bentham (George), Memorial Portrait of the Late, 513 

Berdoe (Edward Robert), Browning as a Scientific Poet, 36 

Bergen, Unprecedentedly Early Appearance of Floating Ice off 
Coast of, 515 ; Formation of Society for the Advancement of 
Science at, 580 

Berlin ; Physiological Society, 24, 71, 119, 191, 239, 330, 496, 
519, 544; Physical Society, 72, 95, 160, 311; Geographical 
Society of, 209 ; Meteorological Society, 239 ; International 
Geological Congress at, 278, 551; International Telegraph 
Conference at, 353 

Bias, Unconscious, in Walking, Manly Miles, 293 

Biaxial Crystals, on Cases of the Production of Ohm’s (or Lang- 
berg’s) Ellipses by, H. G. Madan, 414 

Bidwell (Shelford): on Certain Spectral Images Produced by a 
Rotating Vacuum Tube, 30; the Changes Produced by Mag- 
netisation in Length of Metal Rods, 45; Ocular After- [mages 
and Lightning, 101; Variations Caused by Magnetisation in 
Metal Rods, 167; the Action of Light in Diminishing the 
Electrical Resistance of Selenium, 167; Experiments vith 
Sulphur Cells, 263; Solid Electrolytes, 391; Voltat. Cell 
with a Solid Electiolyte, 345 

Binary Stars, 162 ; 70 Ophiuchi, 402 

Bingham (Cas ), Nesting of Micropternus phaoreps, 52 

Biology : Professorship of, at Madras, 181; the Mane Bio- 
logical Association, 278; Station at Christiania, 280; an 
Atlas of Practical Elementary Biology, G. B. Huwes, 388 ; 
Addiess on, at the British Association, Prof. W. C, McIn- 
tosh, LL.D., F.R.S., 476; Prof. Edward Hull, F.R.S., 
on the Cause of the Extreme Dissimilarity between the Faunas 
of the Red Seaand the Mediterranean, notwithstanding their 
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nal, 181 ; Meeting of American Association at Ann Arbor, Islanders, 589; American Anthropology, Dr. E. B. Tylor, 


207, 374,510; El€ctricity at, 207 ; Excursions, 207; Ameri- 
can hquakes, C. G. Rookwood, 300; American Journal 
of Mathematics, Pure and Applied, 364; Geology in America, 
374; Amegican Ornithologists’ Union, 401, te American 
Philosophical Society, 402 ; the Primitive Peoples of America, 
Alexander von Humboldt, 464; Mr. Lehmano’s Researches 
into the Flora of Tropical America, 514 ; Chemical Compo- 
sition of American Grasses, Clifford Richardson, Prof. W. 
Fream, 525; H, F. C. Ten Kate, ‘* Reizen en Onderzoekin- 
gen in Noord-Amerika,” Prof E. B. Tylor, F.R.S., 593; 
Prehistoric America, Marquis de Nadaullac, Dr. E. B. Tylor, 
F.R.S., 593 ; Two Early Italan Adventurers in South Ame- 
rica, 376 vo 

Ammonia from Blast-Furnaces fed with Raw Coal, the Recovery 
of, Wm. Jones, 430 

Amour, Proposed Russian Scientific Expedition to, 495 

Anesthesia unattended with Sleep, M. Brows Sequard 144. 

Anvestheticx, Mediæval, Lagneau, 301 

Analcite Crystals, S. L. Penfold, 554 

Analysis, Commercial Organic, Alfred H. Allen, 410 

Anatomical Method, Application of, to the Determination of 
the Materials of the Linnean and Old Herbana, Prof. L. 
Radlkofer, 563 

‘Anatomy, Dr. Dudgeon’s Chinese Translation of Gray’s, 514 

Anatomy and Physiology, Comparative, F. Jeffrey Bell, 569 

Ancestors, Our, 317, 343 

Andalusian Earthquakes, on the Causes of the, A. Rzehak. 133 

Andaman Islands, Aboriginal Inhabitants of the, Edward 
Horace Mann and A. J. Ellis, F.R.S., 409 . 

Andeison (Alex.), a White Swallow, 533 

Andreau on the Prairies of Guiana, 164 

Andrée (Dr.), Was Iron known in America before Columbus ?, 
110 

Andrena (Wild Bees), a Colony of, 6 

Andromeda, Nebula in, Lord Rosse, F.R.S., 437; the New 
Star in, 460, 465; Lord Rosse, F.R.S., 465; Dr. Willham 
Huggins, F.R S., 465; W. F. Denning, 465; J. Edmund 
Clark, 499; A. A. Common, F.R.S., 522; Geo. M. Sea- 
broke, 523; A. Ricco, 523; Dr. Sophus Tromholt, 579 

Andrusoff, Geology of the Ketch Peninsula, 580 

Anemogene, Mgr. Rougerie, Bishop of Pamıer, the, 519 

Animal Parasites of the Sugar Cane, H. Sing Roth, 268 

Animals : the Locomotion of, Dr. Mullenhoff, 496 ; Colours of 
Arctic and Alpine, Lorenzo Camerano, 77 ; Prof. R. Meldola, 


172 

Annalen der Physik und Chemie, 44, 309, 518 

Annual Congress of the Sanitary Institute of Great Britain, 523 

Annual Report of the Fishery Board for Scotland, 1884, 281 

Antarctic Discovery, Admiral Sir Erasmus Ommanney, F.R S., 
565 i 

Anthelm’s Nova of 1670, 355 

Anthony’s (Prof.) Tangent Galvdnometer, 634 

Anthopology, 85, 168; Anthropological Institute, 46, 93, 
168, 216 ; Anthropological Society of Vienna, 110 ; Summary 
of Anthropology for 1884, 355 ; Criminal Anthropology, 375 ; 
the Races of Brazil, 408; M. de Mortillet on Tertiary Man, 
4943; Opening Address by Francis Galton, F.R.S., m Section 
H at the British Association, 507; Prof. W. Tumer, on the 
Index of the Pelvic Brim as a Basis of Classification, 586; 
W. F. Stanley, on a Portable Scale of Proportions of the 
Human Body, 586; J. Theodore Bent, on Insular Greek Cus- 
toms, 587; Gen. Pitt-Rivers, om the Preservation of Ancient 
Monuments, 587; Miss A. W. Buckland, on American Shell- 
Work and its Affinites, 587 ; E. F. im Thurn, on the Red 
Men about Roraima in British Guiana, 587; J. W. Crombie, 
on a Game with a History, 587; George Campbell, on the 
Rule of the Road from an Anthropological Point of View, 
587; Jeanie M. Laing, on the Modes of Grinding and Drying 
Coin in Old Times, 587 ; A. J. Evans, on the Flint-Knapp 
Art in Albama, 588; W. M. Flinders Petrie, on the Discovery 
of Naukratis, 588 ; Thomas Wilson, on a New Man of Men- 
tone, 588 ; Dr, R. Munro, on the Archseological Importance 
of Ancient British Lake Dwellings, and their Relation to 
Analogous Remains in Europe, 588 ; Prof. D. J. Cunnmgham, 
on Certain Points of Companson between the Chimpanzee and 
Man, 588; Dr. J. G. Garson, on Abnormal and Arrested 
Development as an Induction of Evolutionary History, 589; 
Dr. Robert Laws, on the Manners and Customs of the Bantu 
Tribes of Lake Nyassa, 589; E. 11. Man, on the Nicobar 


F R S., 593; Anthropometric Instruction for Travellers, Dr. 
P. Topinard, 615 t , 
Anti-Cholera Inoculations of Dr. Fenan, Dr. E. Klein, F.R.S., 
617 

Antigua, Geology of, Purves, 553 

Anugquities of the Isle of Man, Prof. Boyd’Dawkins, 579 ° 

Ants at Solothurn, Enormous Sw@rms of, 515 

Antwerp International Botanical and IJortıcultural Congresg, 
182; Piof. W. R. McNab, F.R.S., 416 

Aouest (Violet d’), Meteoric Formations in Mexico, 376 

April Meteors, W. F. Denning, 5 

Aquarium at the Inventions Exhibition, the, 36 ; Re-stgcking ob 
the, 541; Additions to, 634 e 

Aquatic Animals, Life of, at High Pressure, 399 

Arabia, Glaser’s Exploration of, 88, 233 

Arago (Frangois), Centenary of Birth of, 401 

“ Araucand,” the Historical Value of the, H. Polakowsky, 429 

Archeology in India, 634 

Archer (M.), ‘“ William Hedley, the Inventor of Railway Loco- 
motion on the Present Principle,” 595 

Archer (T. A.), Prehistoric Burial-Grounds, 548 

Archer, on Suk Culture in Siam, 611 

Archibald (E. Douglas), Eleven-Year Meridional Oscillation of 
tbe Auroral Zone, 414 

Archiv fur die Naturwissenschaftliche Jandesdurchforschung 
von Bohmen, 113 

Arctic Exploration, Return of the Aert, 611 

Arctic and Alpine Animals, Colours of, Lorenzo Camerano, 77 ; 
Prof. R. Meldola, 172 

Argyll (Duke of), Iona, 413 

Aas (G. F.), Appointed Professor of Engineering at 
Edinburg 

Armstrong (Prof. H., E., F.R.S.), Opening Address in Section 
B (Chemical Science) at the British Association, 449, 467 

Armstrong (H. E.) A. K. Miller on the Products of Gas 
Manufacture from Petroleum, 286 

Arnett (Braithwaite), Euclid, Book I , 221 ° 

Aromatic Series, Thermic Studies of the, Berthelot, 592 

Aronsohn (Prof.), Physiology of the Sense of Smell, 520 

Artesian Well in the Sahara, the, 110 

Artificial Earthquakes, 114; T. C. Lewis, 295 bs 

Aryas, the European O of the, M. van den Ghêyn, 114 

Asia (Central), the New Route to, M. Belavsky, 113 

Asia (Eastern), Rainy Summer in, 461 P 

Asiatic Birds, Hume Collection of, Dr. Albert Gunther, F. R. S., 


500 

Asiatic Cholera, Case of, at Cardiff, 460 

Asiatic Society of Bengal, Centenary of, 427 

Asiatic Society of Japan, 110 

Astronomy: Our Astronomical Column, 13, 37, 86, 112, 162, 
183, 231, 280, 301, 355, 402, 553, 610, 636; Astronomical 
Phenomena for the Week, 14, 38, 65, 86, 113, 134, 162, 183, 
209, 232, 255, 281, 301, 330, 356, 377, 403, 428, 463, 495, 
516, 542, 554, 581, 611, 636; McCormick Observatory, 133 
the Fl Telescope Dome for Nice Observatory, 62; 
Prof. Zinger on the Determination of Time by Corresponding 
Heights of Different Stars, 63; the Proposed C e in 
Time for beginning the Astronomical Day, 132; Popular 
Education in Astronomy at Christiania, 133; the Question of 
Civil and Astronomical Time, 245; Belgian Observations of 
the Transit of Venus in 1882, 254; the Heliometer, 329; 
Astronomische Gesellschaft, 278, 280; Astronomical and 
Meteorological Observatories at Pekin, 403; Astronomy in 
the United States, 490; ‘‘Practical Astronomy,” Prof. 
Doolittle, 462; Astrondmical Notes, 464; Closing of Beloit 
College (Wisconsin) Observatory, 514; Astr®homical Asso- 
ciation, 516; Prof. Weiss on the Present State of Computa- 
tions of Orbits of Comets, 516; Proposed Change m the 
Astronomical Day, 523 

Astrophysical Notes, 610 

Atavism in Man, Dr. R. Blanchard, 615 

Atlantic, Chart of Ice in, 302 

Atlas of Practical Elementary Biology, G. B. Howes, 388 

Atmosphere, Sunhght and the Earth’s, S. P. Langley, 17, 40 
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and Arrested Development as an Induction of Evolutionary 
History; 589 . 
Aboriginals, the ‘‘Sakeis” of the Malay Peninsula, 428 
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“ Agricultural Grasses of the United States,” Dr. Geo. Vasey, 
Prof. W. Fream, 525 

Agiicultuial Note-Book, W. C. Taylor, 623 i 
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Aitchison (Dr. J. E. T., F.R.S.), Afghan Delimitation Com- 
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tion A, 181; General Arrangements, 437; Excursions, 
437; Ina 1 Address of the President, the Right Hon. 
«Sır Lyon Playfair, K.C.B., M.P., F.R.S., 438; Notes for 
the Opening of a Discussion on Electrolysis, to be held in 
Section B, by Prof. Oliver Lodge, 453; General Proceed- 
ings, 466; Cofversasiones, 466; Excursion to Balmoral, 
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to be at Birmingham, 50 

Reports of Committees, ? Rori on the Proposed Publication 
of Daily Synoptic Charts of the Indian Ocean from 1861, 
502; Second Report of the Committee on the Best Methods 
of Recording the Direct Intensity of Solar Radiation, 502 ; 
Thir@ Report of the Committee for the Harmonic Analysis 
of ‘Pidal Observations, 503 ; Second Report of the Com- 
miftee appomted for Co-operating with Mr. E. J. Lowe in 
his project of establishing a Meteorological Observatory near 
Chepsfow, 503; Report of the Committee for Promoting 
Tidal Observations in Canada, 503; Seventeenth Report of 
the Committee for Investigating the Rate of Increase of 
Underground Temperature downwards 1n various Localities 
of Dry Land and under Water, 503; Report of the Com- 
mittee on the Fossil Plants of the Tertiary and Secondary 
Beds of the United Kingdom, 504; Report of the Com- 
mittee for the Investigation of the Volcanic Phenomena of 
Vesuvius, 505 ; Report-of the Committee for arranging for 
the Occupation of a Table at the Zoological Station at 
Naples, 506; Report of the Committee for Establishing 
Marine Biological Stations on the Coast of the United 
paces 506; Report of the Committee for Promoting 
the Survey of Palestine, 506 ; Report of the Committee on. 
the Earthquake Phenomena of Japan, 526; Report of the 
Committee on Electrical Standards, s28; Report on Elec- 
tucal Theories, Prof. J. J. Thomson, 528; Report on 
Standards of White Light, 529; Report of the Committee 

„on Meteoric Dust, 529; Report of the Committee on 
Meteorological Observations on Ben Nevis, 529; Report of 
the Committee on Solution, 529 ; Report of the Committea 
on the Ultra-Violet Spark Spectra Emitted by Metallic 
Elements, 529; Third Report of the Committee on 
Chemical Nomenclature, 529 ; Report of the Committee on 
the Rate of Erosion of the Sea-Coasts of England and 
Wales, 530; Report of the Committee , for lorin 
Kilimanjaro and the adjoining Mountains of Equatoria 
Afiica, 530; Report of the Committee on the North- 
Western Tribes of Canada, §31; Report on the Blackfoot 
‘Tribes, 531 , 

Section A (Wathemavical and Physic il Science). —Opening Ad- 
dress by the President, Prof. G. Chrystal, M.A., F.R.S.E., 
446; Prof Crum Brown, on the Kinetic Theory of Gases, 
533; Sir Wiliam Thomson, on Constant Gravitational In- 
struments, 535 ; Prof. Osborne Reynolds, on the Dilatancy 
of Media Composed of Rigid Particles in Contact, 535 ; 
Prof. Pine, on Calculating the Surface-Tensions of Liquids 
by Means of Cylindiical Drops or Bubbles, 536; Prof. 
Pirie on the Surface-Tension of Water which contains a 
Gas Dissolved ın it, 536; Lord Rayleigh, on the Thermo- 
dynamic Efficiency of Thermopiles, 536; J. Larmor, on 
Molecular Distances in Galvanic Polarisation, 536; J. T. 
“Bottomley, on Cooling of Wires in Air and Vacuum, a 36; 
Major A W. Baird, on Levelling Operations of the Great 
Trigonometrical Survey of India, 536; Mi. A Buchan, on 
the Rainfall of the Biitish Islands, 536; W. H. Preece, on 
a Remarkable Occurrence during the Thunderstorm of 
August 6, 1885, 536; A. Buchan, on the Meteorology of 
Ben Nevis, 536; Dr. Courteney Fox, on the Sequence of 
Mean Temperature and Rainfall ın the Climate of London, 
536; W H. Preece, on Domestic Electric Lighting, 537 ; 
Discussion on Standards of White Light, 537; A. Vernon 
Harogurt, on Photometry wıth the Pentane Standard, 537 ; 
Prof."W. M. Hicks, on the Constitution of the Luminiferous 
Ether on the Voitex Atom Theory, 537; J. Joly, on a 
Photometer made with Translucent Prisms, 537; R. T. 
Glazebrook, F.R.S., on-a Point in the Theory of Double 
Refraction, 538; Prof. W F. Barrett, on a New and Simple 
Form of Calorimeter, 538 

Schon B (Chemical Scrence) — Opening Address by the Presi- 
-dent, Piof. H. E Armstrong, PEDE. R.S., 449, 467 ; Piof 
Ramsay, on the non-existence of Gaseous Nitrogen Tiioxide, 
538; Paol. Ramsay, on some Actions of a Grove’s Gas Bat- 
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Polymerisation of Volatile Hydrocarbons at fhe Oydfffary 
Atmospheric Temperatures, 538; J. T. Brierley, on New 
Vanadium Compounds, 538; T. Jamiegon, on the Essential 
Food of Plants, 538; Prof. Odling, a Plea for the Empiric 
Naming of Organic Compounds, 538; ProfeT. Carnelley, 
on the Periodic Law, as illustrated by certain Physical 
Propeities of Organic Compounds, 539; Piaf. T. Car- 
nelley, on the Cause of the Periodic Law, and the Nature of 
the Chemical Elements, 539; Dr. J. H. Gladstone, on the 
Value of the Refraction Goniometer in Chemical Work, 
539; G. Gladstone, on the Refraction of Fluo:me, 539; 
Prof. Gilbert, on the Conditions of the Development and 
of the Activity of Chlorophyll, 539; Prof. Pardie, on the 
Action of Sodium Alcoholates on Fumaric and Maleic 
Ethers, 539; on Sulphine Salts derived from Ethylene 
Sulphide , Dr. Orme Masson, 539; on an apparently New 
Hydrocarbon from Distilled Japanese Petroleum, by Dr. 
Divers and T. Nakamura, 539; the Composition of Water 
by Volume, Dr. A. Scott, 539; Prof. Dewar, on Solutions 
of Ozone and the Chemical Action of Liquid Oxygen, $40 ; 
F. Maxwell Lyte, on the Use of Sodium or other Soluble 
Aluminates for Softening and Purifying Hard and Impure 
Water, and Deodonising and Precipitating Sewage, Waste 
Water from Factories, &c., 540; J. Spiller, on Some New 
Crystallised Combinations of Copper, Zinc, and Iron Sul- 
phates, 540; Prof. Clowes, on Barium Sulphate as a 
Cementing Maternal for Sandstone, 540 

Section C (Geolovy\|.—Opening Addiess by the President, Prof. 
J. W. Judd, F.R.S.,. 453, 472; Hugh Muller, on some 
Results of a Detailed Survey of the Old Coast-Lines near 
Trondhjem, Norway, 555; Dr. J. C. Howden, on the 
“Glacial Deposits of Montrose, 555; G. H. Kinahan, on 
Irish Metamorphic Rocks, 555 ; Prof. Frank Clowes, on 
Barium Sulphate as a Cementing Material in Sandstone, 


‘555; W. Whitaker, on Deep Borings at Chatham: a Con- ` 


bution to the Deep-seated Geology of the London Basin, 
555; Sir Richard Owen,-F.R.S., on American Evidences 
Gf Eocene Mammals of the ‘‘ Plastic Clay” Period, 556; 
Dr. Max Schuster, on some Results of the Crystallographic 
Study. of Danbunite, 556; Edward Hull, F.R.S, Notice 
of an Outhne Geological Map of Lower Egypt, Arabia 
Petreea, and Palestine, 556; Dr. R. H. Traquau, F.R.S., 
a Prelimmary Note on a New Fossil Reptile recently 
discovered at New Spynie, near Elgin, 556; Rev. E. Hill, 
on the Average Density of Meteontes compared-with that 
of the Earth, p56 Prof, Edward Hull, F.R.S., ‘on the 
Occurrence of Lower Old Red Conglomerate in- the Pro- 
montory of the Fanad, North Donegal, 556; Prof. T. G. 
Bonney, F.R.S., on Bastite-Serpentine and Troktolite in 
Aberdeenshue, with a Note on the Rock of the Black 
Dog, 556; Lieut.-Col. Playfair, on the Re discovery of Lost 
Numidian Maibles in Algeria and Tunis, 356 5 rof. A. 
Renard, on some Rock-Specimens from the Islands of the 
Fernando Noronha Group, 556; Piof. T. G Bonney, 
F.R.S., a Prelimr Note on some Traverses of the 
Crystalline District of the Central Alps, 557; Prof. H, 
Carvil! Lewis, on the Direction of Glaciation as ascertained 
by the Form of the Strix, 557; B N. Peach and J. Horne, 
on the Geology of Durness and Eriboll, with Special Refer- 
ence to the Highland Controversy, 558; Chas Lapworth, 
on the Highland Controversy in British Geology — its 
Causes, Course, and Consequences, 558; W. Ivison Mac- 
adam, on Certain Diatomaceous Deposits (Diatomite) from 
the Peat of Aberdeenshne, 559; Prof. G. A. Lebour, on 
some Recent Earthquakes on the Downham Coast, and 
their Probable Causes, 559; Prof. H. Carvill Lewis, on 
some Examples of Pressuie-Fluxion in Pennsylvania, 559 
Section D ( Buology).—Opening Address by the President, Prof. 
W. C. McIntosh, LL.D., F.R S., 476; Prof. Edward 
Hull, F.R.S., on the Cause of the Extreme Dissimilarity 
between the Faunas of the Red Sea and the Mediterranean 
notwithstanding their Recent. Connection, 560; Prof. 
Struthersyeon the Tay Whale (Megaptera /onginana) and 
other Whales Recently Obtamed in the District, 560; 
Prof, Turner, on Some Points in the Anatomy of Sowerby’s 
Whale, 560; Prof. Stiuthers; on the Cervical Vertebree of 
the Greenland Right Whale, 560; Prof. Stiuthers, on the 
Development of the Vertebre of the Elephant, 560 ; Prof 
Struthets, on the Development of the Foot of the Horse, 
560; Piof. Cle'and, on the Viscera of Cpainotus eects wns, 
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to the Head, as Developed in the Higher Vertebrates, 
561; D. J. Hamilton, Is the Commissural Theory of the 
Corpus Callosum Correct ?, 561; Alex. Hill, on the Evi- 
dence of Gomparative Anatomy with Regard to Localisa- 
tion of Function in the Cortex of the Brain, 561; Prof. 
M’Kendfick, on the Action of Cold on Microphytes, 561 ; 
J. J. Coleman, on the Action of Ozonised Air upon Micro- 
Organi-~ms and Albumen in Solution, 561 ; Prof. Bower, on 
the Use of Graphic Representations of Life-Histories in 
the Teaching of Botany, 562; Prof. J. Haycraft, on 
a New Theory of the Sense of Taste, 562 ; Francis Day, on 
the Hybridisation of Salmonide at Howietoun, 562; A. 
Hosie, on Chinese Insect White Wax, 562; Prof. O. C. 
Mash, on the Size of the Brain in Extinct Animals, 562; 
D'Arcy W. Thompson, on the Systematic Postion of the 
Chameleon and its Affinities with the Dimosauria, 562; 
Prof. Hull, on the Origin of the Fishes of the Sea of Sati 
lee, 563; Prof. McIntosh, on the St. Andrews Marine 
Laboratory, 563; Dr. Oscar Loew, on a Chemical Differ- 
ence between Living and Dead Protoplasm, 563; Sidney 
Martin, on the Digestion of Proteids in Plants, 563 ; Prof. 
L. Radlkofer, on the Application of the Anatomical Method 
to the Determination of the Matelials of the Linnean and 
Old Hlerbaria, 563; M. Ward, Notes on Experiments as 
to the Formation of Starch in Plants under the Influence 
of the Electric Light, 563; Allen Harker, on the Colora- 
tion of the Antenor S ents of the Maldanidee, 564 

Section E (Geography).—Opening Address by the President, 
Gen. J. T. Walker, F.R.S., 481; Major F. Bailey, on the 
Indian Forest School, 564; A. Hosie, on Journeyings in 
South-Western China, 564; Admiral Sir Erasmus Om- 
manney, F R.S , Antarctic Discovery, 565; Cope White- 
house, on Projected Restoration of the Rein Moeris, and 
the Province, Lake, and Canals ascribed to the Patriarch 
Joseph, 565; E. G. Ravenstein, on Batho-llypsographical 
Maps, with Special Reference to a Combination of the 
Ordnance and Admiralty Surveys, 565; H. A. Webster, 
‘What has been done for the Geography of Scotland, and 
what remains to be done, 565; John Rae, F.R.S, a 
Word or Two on the Best and Safest Route by which to 
Attain a High Northern Latitude, 566 

Section G (Mechanica! Setence).—Opening Address by the 
President, B. Baker, M.Inst.C.E., 488 

Section HH (Anthropology).—Opening Address by the President, 
Francis Galton, F.R.S., 507; Prof. W. Turner, on the 
Index of the Pelvic Brim as a Basis of Classification, 586 ; 
W. F. Stanley, on a Portable Scale of Proportions of the 
Human Body, 586; J. Theodore Bent, on Insular Greek 
Customs, 587; Gen. Pitt-Rivers, on the Preservation of 
Ancient Monuments, 587 ; Miss A. W. Buckland, on Ameri- 
can Shell- Work and its Affinities, 587; E F. ım Thurn, on 
the Red Men about Rorarma in British Guiana, 587 ; J. W. 
Crombie, on a Game with a History, 587; George Camp- 
bell, on the Rule of the Road fiom an Anthropological 
Pot of View, 587; Jeanie M. Laing, on the Modes of 
Grinding and Drying Corn in Old Times, 587; A. J. 
Evans, on the Flint-Knappers’ Art in Albania, 588 ; W. M. 
Flinders Petne, on the Discovery of Naukiatis, 588; 
Thomas Wilson, on a New Man of Mentone, 588; Dr. 
R. Munro, on the Archeological Importance of Ancient 
British Lake Dwellings, and their Relation to Analogous 
Remains in Europe, 588; Piof. D. J. Cunningham, on 
Certain Points of Com on between the Chimpanzee and 
Man, 588; Dr. J. G. Garson, on Abnormal and Arrested 
Development as an Induction of Evolutionary History, 
589; Dr. Robeit Laws, on the Manners and Customs of 
the Bantu Tribes of Lake Nyassa, 589; E H Man, on 
the Nicobar Islanders, 589 

British Birds, History of, Wuliam Yarrell’s, New Edition, 363 

British Dairy Farming, James Long, Piof. John Wrightson, 571 

British Islands, on the Kainfall of the, A. Buchan, 536 

Bnush Fumariacez, the Caulotaxis of, Thomas Mack, 614 

British Medical As ociation, 299 

British Museum: Catalogue of Lizards in the, Geo. Albert 

Boulenger, 49 ; Catalogue of Fossil Mammalia in the, Part 1, 

Richard Lydekker, 53; Part 1, the Reviewer, 78; Mr. Allan 

Hume’s Oinithological Collection (India) presented to the, 

327; a Guide to the Universal Gallery of he (Natural His- 

tory), L. Fletchei, 364. 
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Buckland (Frank), Life of, Geo. Bompas, Rev, W. Tuckwell, 
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son, 316 


Bulletin of the Bussey Institution, Prof. John Wrightson, 195 
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Bulletin of the Philosophical Society of Washington, 358 
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Busch (Prof.), Anomalies ın Human Teeth, 71 
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Butleroff (Prof.), on the Phenomena of Isomerism, 
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Canada: the Ancient Sacrificial Stone of North-Western Chatham, W. Whitaker on Deep Borings at, 555° è 


Tefntory of, Jean L'Heureux, 46; Canadian Entomology, 
James Fletcher, 111 ; Mesozoic Fioras. of the Rocky Moun- 
tain Region of, Sir W. Dawson, F.R.S., 164; Geological 
and Natural History Survey of, Alfred R. C. Selwyn, F.R.S., 
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tions in, 503; North-Western Tribes of, 531 
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of, 42 
Carbon Bisulphide in} Prisms, on the Use of, Experiments by 
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Carbon, Combustion of, in Oxygen, H..B, Baker, 87 
Carbon Compound., Researches on the Relation between the 
Molecular Structure and Absorption Spectra of, by Prof. W. 
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Carbon, Thermo-Electric Position of, J. Buchanan, 263 
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GREEK MATHEMATICS 


A Short History of Greek Mathematics. By James Gow, 
M.A. (Cambridge University Press, 1884.) 
“ “RERE are three classes of persons who, being 
mathematical students, require to know some- 
thing of the history of their pursuit. The first want only 
4 general view of leading points, such as can be furnished 
by one writer in a few volumes. The second wish to be 
able to compare the accounts given by different persons, 
and, up to a certain point, to examine the authorities 
used by those persons, or at least to keep watch upon 
their mode of using them. The third are desirous of 
being the critics of the historians, and of amending 
their works, if need be.”* The catalogue, which the 
writer of this paragraph drew up, was intended for the 
second of the above classes. In some further remarks 
he arranges the histories under two heads—those which 
are written on the plan of Montucla, Bossut (we may now 
add M. Mane’s “Histoire des Sciences mathématiques 
et physiques ”), in which a general account 1s framed out 
of the writers notes or remembrances of miscellaneous 
reading; or in that of Delambre, Woodhouse (we may 
add here the name of Todhunter, whose great historical 
treatises the late Henry Smith pronounced to be “so 
suggestive of research, and so full of its spirit”), in which 
the successive writings of eminent men are examined 
and described one after the other, so that each chapter 
or section is a description of the progress of science in 
the hands of some one person, and 1s complete in itself. 
The latte De Morgan goes on still further to say, is the 
plan which is most favourable to accuracy and most in- 
teresting to the inquirers of the third class; the former, 
while it better suits the first and second class, leaves the 
writer open to many sorts of error which the latter avoids.? 
Companion gan Bata Alma for Peray of the eee, Sctences, 
th M, Marie and Mr Gow might profit by De Morgan’s remarks on 
Indices ‘' No writer is so much read as the one who makes a good index, 
or so much cited” Tho former author may intend to give a thoroughly 
full index at the end of his seven volumes, thelatter gives a fair index, but 


it is very fargrom being complete and satisfactory ; for instance, “st passim” 
is not such a reference as one desires. 
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Mr. Gow’s work being upon a special branch, viz. 
Greek mathematics—which he himself further limits to 
arithmetic, algebra, and geometry—comes under the 
second of the above two divisions, though for reasons 
which are more than once put forward, it is not so 
thorough a treatise as we could have wished. When, 
however, we learn that the book “represents part of a 
collection of notes which I have for many years been 
making with a view to a general history of the great 
City of Alexandria,” and that “ the materials for an account 
of the Alexandrian Mathematical School grew to exceed 
the reasonable limits of a chapter,” we are glad that 
Mr. Gow determined to publish his results at an earlier 
date than he would otherwise have done. What of 
accuracy or perfection is sacrificed by a perhaps too 
early publication, he will have, we expect, an early 
opportunity of making good in a second edition, which we 
hope will be called for in the near future. It isa great 
reproach to English mathematicians that such books as 
this and M, Marie’s have hitherto been conspicuous by 
their absence in this country. We can happily point to 
papers by De Morgan, to special treatises by Todhunter, 
to monographs by Allman, and to an interesting résumé 
by Dr. C. Taylor, but we look in vain for anything of the 
nature of a history of mathematical or physical science in 
the English language. A tendency of late years to give 
small historical notices of mathematical discoveries in 
our school text-books has been displayed, and we trust 
the time is not far distant when we shall have, if not a 
great original work, for which we can hardly look, yet a 
primer or primers founded upon the works of Bret- 
schneider, Cantor, Hankel, Marie, and others. 

Almost every page puts in evidence how greatly Mr 
Gow is indebted to German and French writers ; yet it is 
also evident, on a perusal of his work, that he is no blind 
follower of thage predecessors in the field—he ‘calls no 
one of them master-——but when occasion arises he boldly 
differs from them, and gives good reasons for so differing, 
We note here that he does not appear to be acquainted 
with M. Paul Tannery’s work in the same directions as 
lis own. He refers to him but once (p. 101), and then he 
states he has not been able to find the article (quoted by 
Cantor). The journal in which the paper is published, 
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The work consists of three parts 
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viz. Bulletin des Scrgnces Math, et Astrononugues, 1S an 
easily accessible one, and we think from the analyses we 
have from timego time given in these columns of other 
papers by M. Tannery (in Ménoires de la Société des 
Sciences Phystques et Naturelles de Bordeaux) on Greek 
arithmetic and geometry, our author would have gathered 
useful material in the Bulletin paper and in the Mémoires 
also} But this 1s the only case of omission we have come 

e across; the reading ıs apparently most thorough, and 
the authors Greek scholarship enables him to :mprove 
upon the translations given by some of these foreign 
authorities. 

The first part, 
entitled “ Prolegomena to Arithmetic,” discusses the 
decimal scale and Egyptian arithmetic in a very thorough 
manner. ere, of course, much use is made of the 
“ Rhind papyrus,” a book wntten by one Ahmes (now put 

“at 1700 BC.), entitled “Directions for Obtaining the 
Knowledge of all Dark Things,” which consists mainly of 
statements of results. One could wish some safe means 
could be discovered by the Museum authonties for un- 
folding the “olden leather-roll on a mathematical sub- 
ject” which is “apparently too stiff to be opened ” ! (note, 
p 16). 

There are naturally statements in these early chapters 
which are fairly open to objection, but they are clearly 
put, and the results, as Mr. Gow gets them, are sum- 
marised on pp 20, 21. 

The second part treats of Greek arithmetic under “ Lo- 
gistica, or Calculation and Anithmetica, or Gieek Theory 
of Numbers.” This part is very carefully done, and 
enables the reader to get a clear idea of the piocesses 
employed. Plato’s appreciation of /ogisiic may be in- 
ferred from his direction (Legg, 819 B) that “fiee boys 
shall be taught calculation, a purely childish art, by 
pleasant sports, with apples, garlands, &c.”* 

“ The third part treats of Greek geometiy, and upon ıt 
we could expatiate at some length, but that is hardly our 
business on the present occasion. We need only say that 
there is much good work. Dr. Allman’s powerful 1ectifi- 
cation of the position of Eudoxus did not appear in time 
to be of service to Mr. Gow (he mentions the fact of its 
publication on p. x. of the Addenda). Most of the geo- 
meters appear to have justicedonethem. We miss some 
of the touches which appear in M. Marie’s work, but 
again we find a compensation in the fuller account given 
of Menelaus, and of the proposition now usually cited 
by the name of that geometer. Chapter V. discusses 
“ prehistoric and Egyptian geometry,” in which is given 
an account of Ahmes’ work. Chapter VI. takes “ Greek 
Geometry to Euclid” in five sections. Of the Pytha- 
gcreans, the Eudemian summary (which has in previous 
numbers been referred to in our notices of Dr. Allman’s 
papers) says they made geometry “a hberal education ;” 
and other writers, referred to by Mr. Gow, attribute to 
them the maxim, “A figure and a stridg: not a figure 
and sixpence gained” (p. 153) In connection with this 
characteristic maxim we may give the story, which, ın the 
Greek, forms the motto on the title-page of Mr. Gow’s 


1 In the Brévetin for March, 1885, there is a rby M Tann “Sur 
lAnthmétique Pythagonsnne” (ones 88) pated mn 

7 It ts curtous to note that there was a Cocker before Cocker: cf the 
Lucianic compliment, “ You reckon like Nicomachus of Gerasa” , see also, 
in the opposite direction, " Budget of Paradoxes,” p. 30 


book, viz. “A youth who had begun to read geometry 
with Euclid, when he had learnt the first proposition, 
inquired ‘What do I get by learning these things?’ So 
Euchd called his slave, and said: ‘ Giveshim threepence, , 
since he must make a gain out of whathe learns.’” Manye y 
such boys there are, even in th nineteenth century, who 
are ever asking, “ What is the use of learning Euchd?’. 
We thank Mr. Gow for his story from Stobzus, which 
will possibly make us better prepared to ansyer the 
question the next time we are asked it. There jis much, 
other quotable matter, but we hasten to a close.’ Chap- 
ter VII. gives an account of Euclid (what littlegis known 
of him, his wntings, history of text of “ Elements,” and 
modern history of the book*), Archimedes, and Apollo- 
nius. Chapter VIIJ. is on “Geometry in Second Cent- 
ury B.C. ;” Chapter IX., “ From Geminus to Ptolemy ; ” 
and Chapter X., “Lost Years,” principally occupied 
with an account of Pappus and his “ Mathematicz 
Collectiones.” 

Some matters of interest aie illustrated, as the intro- 
duction of the signs in algebra, of the size in trigono- 
metry (t does not seem to be generally known that the 
first occurrence of “ tangent” and “ secant” 1s traced by 
De Morgan toa work by T. Finkuus, “ Geometniz rotundi 
libri xin.” Bastlex, 1583), the derivation of “almagest” 
(cf. Chaucer’s Clerk Nicholas, who had— 

“ His almageste and bokes pete and s nall, 
His astrelabre, longing for his mt, 
His augiim stones, layen faue apart 
On shelves couched at his beddes head”) 
and a few others. 


On page 290, line 9 up, for Ay read a7. è 








OUR BOOK SHELF 9 


The Zoological Record for 1833, being Volume XX. o 
the Record of Zoological Literature. Edited by E. C. 
Rye, F.Z.S., &c. (London: John Van Voorst. 1884.) 


ALTHOUGH bearing on its title-page the date 1884, ıt was 
not until the end of January in this year that the “ Zoolo- 
gical Record for 1883” was, ın its entire form, laid before 
the public. It comes to us with a melancholy interest, as 
being the last under the editorship of the late Mr. Rye, 
whose untimely death we have so recently recorded and 
deplored. Again in this volume we have to mention still 
further changes in the staff of the Recorders. Prof. 
Sollas takes Mr S. O. Ridley’s place as recordmg the 
sponges, and Prof. Haddon that of Mr. W. Saville Kent 
in recording the Protozoa. Other engagements have 
prevented the Rev. O. P. Cambridge recoiding the litera- 
ture of the Arachnids for 1883, and it has been arranged 
that Mr. T. D. Gibson-Carmichael 1s to record the litera- 
ture of this group for 1883 and 1884 in the next volume 
of the “ Record.” 

A rapid glance over the contents of the volume bnngs 
to light the fact that in all the leading groups of the ani- 
mal kingdom a goodly amount of work has been accom- 

1 Hippocrates of Chios was one of the greatest geometersgof antiquity ~ 
he lost his property, as a merchant, by Pracy or chicanery otle apes 
of him as "slow and stupid ” `! There seems to be no other ground for the 
criticasm than that a Greek would call a mana fool who was cheated of his 

roperty There are still extant mathematicians who are singularly deficient 
in ability for any studies but their own ” 

2 In his “English Mathematical and Astronomical Writers” (com: 
to “ British Almanac for 1837,” p 38), De Mo made one of 

esses that Billingsley’s (first lish) Euchd was certainly made from th= 

reek, and not from any of the 1co-Latin versions bis surmise ha. 
„been found correct by G. B Halsted in the American Journal of Mathe- 
matics, vol ii pp 46-48 We notice that Mr Gow gives the same reference 
in his Addenda ie Gow gives a proof of a prop (xxi) of Euclid’. 
optics which recalls a e in the recent Srochwre “ Flatland:” itis è 


If a circle be described in the same plane as the eye, it will poom to be a 
straight line” : 
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rewd 
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plished in the year 1883, and that many of the lacunæ ın 
our knowledge are being steadily filled ın. The Mollusc- 


oidea seem to have had more than ordin attention 
paid to them, and the record of this group by Prof. E. 
As usual, 


e ‘von Martin appears to be extremely well done. 

Messrs. W. H. Kitby and R. McLachlan record the 
enormous section of Inse the lion’s share falling to 
the former, the latter confining his attention to the 
Dea Ged and Orthoptera. In his treatment of the 
general subject (Insecta) the recorder frequently quotes 
memuorrs relating to the structure, &c., of the groups re- 
torded By Mr. McLachlan, and it is not without interest 
to note that, while some of these are the subjects of a 
double recerd, others are not. One interesting fact, show- 
ing the importance which a “Zoological Record,” when 
complete, is to the working naturalist, is alluded to by 
Mr. McLachlan in his remarks introducmg us to H. de 
Saussure (“Mémoires pour servir à PHisthire naturelle 
du Mxeque des Antilles, et des Etats-Unis. Ortho- 
ptéres de ’Aménque moyenne: Famille des Blattides.” 
Genève, 1864):—“ This very important memoir is 
noticed at the request of the author. It escaped 
notice m the early volumes of this ‘Record’ (which com- 
menced with the year 1864), and also in the German 
Bericht, Jt would also appear to have escaped the notice 
of workers on Blattide generally, for none of the new 
terms employed therein for generic, &c., division are in- 
cluded in Scudder’s just-published laborious ‘ Universal 
Index’ which estende down to 1879.” Scudders New 
Indes is, however, far from being a full record of genenc 
names in any one group. 

The new names proposed for genera or sub-genera, as 
recorded in this volume, amount, the editor informs us, 
to 1079, as against 1015 of last volume, and this without 
including any of the Arachnide. Of these, no less than 
11g require re-naming, having been already in use. This 
number affords no clue to the amount of new species 
described, which is considerably larger, thus indicating 
for the prêsent no lack of work for the systematic 
zoologist. 

The British Association for the Advancement of Science 
still continues its grant of 1004, and the Government 
Grant Committee of the’Royal Society renewed its vote 
of 1504, while the Zoological Record Association itself 
keeps up both the number of its members and subscribers. 


A Treatise on Practical Chemistry and Qualitative 
Lnorganic Analysis, By Frank Clowes, D.Sc. Lond. 
Pp. xv., 376. Fourth Edition. (London: J. and A. 

urchill, 1885.) 

THis well-known manual has reached a fourth edition. 

It very thoroughly fulfils the aim which ıs set forth in the 

preface, viz. to place trustworthy and practical methods 

of qualitative analysis in the hands of the student. If the 
chemical student must still devote a large amount of his 
time to qualitative testing, then he certainly could not do 
better than follow the directions of this book. But the 
very excellence of the tables and methods of the book 
before us makes us more than ever doubt the wisdom of 
attempting to teach the science of chemistry by a course 
of “test-tubing.” The art can be learnt by rules and 
formulz, but the science comes not by such as these. 
This book#only includes what “directly bears on the 
ordinary requirements of the laboratory student”; its 
direcions are those of a man who knows what he is 
writing about, and who has learnt what he teaches by 
good honest work in the laboratory. It contains many 
of those results of laboratory experience which are 
usually preserved ın the private note-books of the 
teacher, and which may almost be regarded as trade 
secrets. The only fault we have to find is that the book 

teads too much in the direction of recipes. Were a 

student to york conscientiously through the book he 

would certainly be an accomplished analyst, but we are 
ry . 





afraid he might have ceased to be a themist. However 
excellent rules and tables may be ın their own way, it is 
possible to have too much of them. In fact, the better 
they are the less one wants to be bound by,them. The 
“tables of differences” given in the book are excellent; 
in the hands of a good teacher they might be made the 
basis of a really scientific trammng. But the ordinary 
student will not trouble to develope methods from the facts 
set before him in these tables ; he will pass on to the 
systematic examination of simple salts, and be caught in 
e fatal whirlpool of “experiment,” “ observation,” 
“inference ” M. M. P. M. 


Original Researches in Mineralogy and Chemistry. By 
J. Lawrence Smith. Edited by J. B. Marvin. (Louis- 
ville, 1884.) 

IN a recent number (vol xxxi. p. 220) we gave a,statement 

of the life and work of the late Prof. J. Lawrence Smith 

condensed from a memoir prepared at the request of the 

National Academy of Sciences, Washington, by Prof. B. 

Silliman, who was so soon to follow his friend to his long 


„rest. The papers contaniig he origina! investigations 


of Prof. L. Smith have now been collected together and 
reprinted as a memorial volume intended for presentation 
to his friends. Three memoirs prepared by Mr. Marvin, 
Mr. Michel, and Prof. Silliman respectively, form an 
appropriate introduction, and give one a good glimpse 
into his life and character. The work is clearly printed 
on good paper, and will be highly appreciated by his 
numerous fnends, to each of whom a copy has been pre- 
sented by his widow. 


Lehrbuch der Mineralogie. 
Zweite, verbesserte Auflage. 
1885.) 

WE are glad to find that a second edition of this work 1s 

already called for, although the latter part of the first 

edition appeared so lately as 1884, In our notice of the 
first part of that edition (vol. xxiv. p. 355) we directed 
attention to the excellent character of the work, and gave 

a brief statement of its contents ; we now need only remind 

our readers that the author is a thorough master of his sub- 

ject, who has donea large amount of original and valuable 
work, and further, has had a long teaching experience as 

Professor of Mineralogy in the University of Vienna. 

The work is but slightly changed m the present edition ; 

the length is increased by a few pages through the incor- 

poration of the results of investigations made since the 
first part left the press in 1881; the contents are well up 
to date. Ifsome University Professor would provide us 
with an equivalent work written in our own tongue the 
study of mineralogy m this country would begin to revive. 


Von Dr. Gustav Tschermak. 
(Wien : Alfred Holder, 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinionsexpressead 
by Ats correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected tnanuscripts. 
No notéceis taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that if ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Mr. Lowne on the Morphology of Insecta’ Eyes 


I DESIRE to give fn unqualified denial to the imputation made 
by Mr. Lowne in his lette to NATURE of April 9 (p. 528), that 
my opinion with regard to his paper on the structure of the eye 
in Arthropods was formed under the influence of my colleague, 
Prof. Lankester, or that any consultation upon the paper took 
place between us. References of popes for the Royal Society 
are strictly confidential, and I did not know the name of the 
second referee until after I had come to a conclusion upon the 
subject—a conclusion which was only arrived at as the 1esult of 
along and patient investigation of Mr. Lowne’s preparations, 


{qae 





and the nature of whith may be infened from the fact that I 
advised the author to withdraw his pape: and submit the subject 
to a renewed invtstigation, with the aid of improved methods. 
With regard to the question, which Mr. Lowne raises, as to 
ay competency to form any opinion at all, on the ground that 
I had not myself devoted any special attention to the literature 
of the subject, I may remak that the points which had practi- 
cally to be decided were (1) whether Me. Lowne'’s statements 
were in themselves probable, and (2) whether they were corrob- 
orated by his preparations. Had I not felt myself qualified to 
form an opinion on these points I should not have accepted the 
reference. E. A. SCHAFER 





The Late Prof. Clifford’s Papers 


In the ‘‘ Mathematical Papers” (pp. 628-37) I was able to 
print the syllabuses of a series of ten hP ires delivered by Prof 
Clifford to a class of ladies at South Kensington in the spring 
and summer of 1869. Whilst turning over a collection of mis- 
cellaneous papers, in a box, Mrs. Cliffoid and I had the good 
fortune to light upon a manuscript quite ready for printing, 
and this (“ Mathematical Papers,” p. 628) subsequently formed 
part of the volume on “ Seeing and Thinking ;” but we could 
not find any trace of any more manuscript of the above-men- 
tioned series of lectures. Just before the recent Easter holidays 
Prof. Karl Pearson 1eturned to me a few pages of manuscript 
beanng on the Intetvational Scientific Series volume which I 
had lent him, and with them he sent me a large note book 
which had been in the late Prof. Rowe’s hands. On open- 
ing this book I at once saw that it contained very full 
notes of other lectures of the course. In fact, Lecture II. 
(On Plane Surfaces and Straight Lines”) 1s quite ready 
for press, as is also, I think, Lecture III. (‘‘On the Rota- 
tion of Plane Figues ”); Lecture IV. (“Of Similar Figures ”) 
is a fragment, and still more entary is Lecture V. (‘* The 
First Principles of Calculation”). Of Lecture VI, (‘‘ The 
Theorem of Pythagoras”) there are two loose sheets of figures : 
on one sheet is ‘‘the Bride’s Chair,” and the figures on this and 
the other sheet show that my information was correct, and that 
the remarks on pp. 633, 637 are ad rem. As Lecture IX. 
(‘On the Shadows of a Circle”) is very fully illustrated in the 
recent volume edited by Prof. Pearson, we see that we are in 
possession of a fauly complete presentment of Prof. Clifford’s 
views on the subjects of the course of lectures. 

Messrs, Macmillan have stated their willingness to publish the 
MS. of the second part of ‘‘ The Elements of Dynamics,” and 
I hope to be able, after a re-examination of it, to put the work 
into their hands for printing. When this book is got out, and 
the above lectures published in some shape yet to be determined, 
the mathematical world will be in possession of all that we can 
now look for from the hands of this great master. 


University College School, April 25 R. TUCKER 


Sir Wm. Thomson and Maxwell’s Electro-magnetic 
Theory of Light 


SHORTLY after writing my former letter I saw a copy of the 
verbatim report of Sir Wm. Thomson’s lectures in Baltimore, 
and would have written to you to that effect and to apologise to 
Mr. Forbes for havin doubted the accuracy of what I thought 
was his report, only that I met him in London about that tıme, 
and he then desired me not to do so. Sir William Thomson has 
now himself stated that the passage is correctly quoted, and I 
can only regret that he has expressed himself in the way he did. 

I certainly think that anybody reading the passage would 
imagine that the velocity of propagation of electro-magnetic 
disturbances upon Maxwell’s electro-magnetic theory of light, 
which he showed to be the same as the velocity of propagation 
of hght, and to be a true velocity of wave-propagation—any 
one, I say, would sup that this was the same thing as that 
Sir Wm. Thomson calculated in the year 1884. 

Sir Wm Thomson certainly says, ‘‘ That is a very different 
case,” but the rest of this sentence 1s rather ambiguous as to what 
the “it” after “putting” refers to, and I am afraid that many 

eople will imagine that, in Sir Willam Thomson’s opinion, 
Kraxwell has made some unjustifiable assumption. I believe, 
however, that all- he thinks is that Maxwell has not made a 
satisfactorily definite thing of the so-called electro-magnetic 
theory of light. 

a in Sir Wm. Thomson’s sticle in Nichol’s ‘‘ Cyclopedia” 
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he puts the matter very clearly indeed. He says:—‘‘ The law 
of this phenomenon [transmission of electric signals] is identical 
with that which Fourier . . . found as the Jaw of propagation 
of summer heat and winter cold to different parts of the earth,” 
ic it obeys the laws of a diffusion and not of a wave-propaga-* , 
tion; and again:—‘‘Now it is obviou® from these result 
{experimental results] that the suposed velocity of transmission 
of electric signals is not a definite constant Like that of light :” 
and afterwards he says that, when an initial current is started, 
the potential rises sumultaneously at all points, and that the 
apparent velocity would depend on the delicacy of ow instru- 
ments. All these obviously distinguish between the propaga- 
tion of a variable current in a conductor and a true wave- 


propagation. 

e has also clearly pointed out a direction in wich to look 
foi a true wave-propagation. It will make his position clearer, 
and also Maxwell’s, to use his analogy between water in an 
elastic tube and a conductor of electricity. I will suppose the 
water contained in a tube bored out of a very large lump 
of india-rubber. He enumerates three electric qualities con- 
cerned, and their hydrodynamic analogues :—(1) ‘f Charge” or 
electrical accumulation in a conductor subjected in any way to 
the process of electrification. (2) “f Elect:o-magnetic induction” 
or electromotive force excited in a conductor by variations of 
electric current. (3) Resistance to conduction through a solid, 
The hydrodynamic analogues are :—(1) Accumulation of a 
greater or less quantity of water in any part of the canal or tube. 
(2) Inertia of the water. (3) Viscosity or fluid friction. He 
explains that a true wave-propagation arises from the compressi- 
bility of the water, combined with its inertia, and that if the 
tube be elastic, like india-rubber, there would also arise a wave- 
propagation. ‘* Accordingly,” he says, ‘‘a definite velocity of 
propagation of electric impulsese depending on the inertia 
and the capacity for charge, is to be looked for, as has been 
done ın a fist article, published by Kirchhoff, on the subject.” 

Now, in all this discussion Sir Wan, Thomson omits to men- 
tion the only thing that is at all analogous to Maxwell’s propa- 
gation of wave eurben in non-conductors, and it arises 
from his considering the water as contained in a tube like 
ordinary india-rubber tubes, instead of in a tube bored in an 
mdefinitely large lump of india-rubber. If we consider this 
case it is evident that one of thg conditions to be @onsidered is 
the propagation of waves in this lump of india-rubber. In Sir 
Wm. Thomson’s tube there would of course be a velocity of 
wave propagation in the india-rubber, but that isa very different 
matter from the propagation of disturbances away from the 
neighbourhood of the tube by which energy would be carried 
away from it. To do this Sir Wm. Thomson should have in- 
cluded the propagation of sound in the air or whatever he sup- 
posed surrounding the outside of his tube. Without including 
this, he was not including anything a bit analogous to Maxwell’s 
electromagnetic theory of light. In Sir Wm. Thomson’s tube 
the whole state of affairs at any time could be expressed 1n terms 
of variables that represented bodies near the tube, while in the 
other case it would be absolutely necessary to introduce variables 
reprsenling every part of the india-rubber whıch I have sup- 

osed of indefinite extent. This is just the difference between 

ir Wm. Thomson’s and Maxvwell’s views. According to Max- 
well’s view there is a great deal more going on outside the con- 
ductor than inside it, and it is evident that the inertia of the 
water is a very bad analogue to electromagnetic induction, for 
this latte: depends essentially upon the form of the circuit, and 
not only upon its section and length. Maxwell has shown that 
light may be a wave-pro ion of what are on his theory 
analogous, though probably utterly remlike the distorsional waves 
propagated in the india-rubber, and has shown that a medium 
which would only transmit disturbances analogous to these 
would explain electric and magnetic phenomenag It is to be 
remembered that Maxwell’s theory gets 1id of all action at a 
distance, and that the only experimentum crucis between theories 
of action at a distance and of action through a medium is that 
in this latter case the energy may be piopagated in time through 
the medium, while in the former it cannot. 

I cannot conclude without protesting strongly against Sir Wm. 
Thomson’s speaking of the &ther as /4e a jelly. It is in seme 
respects analogous to one, but we ceitainly know a great deal 
too little about it to say that it 1s Xe one May be Maxwell’s 
conceptions as to its shucture are not very defihite, but neither 
are any bodys as to the actual structure of a jelly, and there is 
no real difficulty m supposing a medium whose condition is 
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represented by symbols tlt obey the laws that Maxwell has 
shown should be the laws of bols representing the condition 
of a medium that would explain electric and magnetic pheno- 
mena. It seems very unlikely that any jelly is at all ¿ze the 
ether that Maxwell supposes. It seems much more likely that 
what he called “‘ electric displacements ” are changes in structure 
e ° of the elements ofthe ether, and not actual displacements of the 
eclements. He guards against this being supposed a necessary 
part of his theory when he defines polarisation in terms that 
certainly require a change of Structure rather than a change of 
osition, so that I think the word ‘‘ displacement” was un- 
ortunately chosen. I also think that Sir Wm. Thomson, not- 
withstanding his guarded statements on the subject, is lending 
his overwh authority to a view of the ether which 1s not 
* justified by our present knowledge and which may lead to the 
same unfortunate results in delaying the progress of science as 
arose frorg Sir Isaac Newton’s equally guarded advocacy of the 
corpuscular theory of optics. GEO., FRAS. FITZGERALD 
40, Trinity College, April 25 





The April Meteora 


IN 1882 the Lyrid meteor shower (epoch, April 19-20) was 
noticed to be far more conspicuous than usual. The display had 
been quiescent for some years; it appeared to have degenerated 
into a third rate shower, scarcely deserving the trouble of ob- 
servation. But in the year mentioned the stream gave distinct 
intimation of greater intensity, and showed the necessity of 
continuing annual observations of periodical showers such as 
this, even though they may exhibit, during a comparatively long 
interval, but a very feeble sustenance of the richness recorded in 
former times. 

On April 20, 1882, Mr. Corder, at Chelmsford, watching for 
three hours between dusk and 12h. 30m., counted 26 Lyrids 
and 8 meteors belonging tg othe: contemporary radiants of minor 
character, He regaided the horary rate of apparition on that 
occasion as about two or three times as high as on any other 
occasion since 1877, when he had been able to watch for the 
display. He found the radiant at 268°+ 37°, and remarked that 
four of the meteors seen were as brilliant as first-magnitude 

e stars, but he had never found them a very interesting species in 
ect to their visible appearances. 

o observations of the shower were obtained in 1883, the 
moon being near the full at the time of its occurience ; but in 
1884 the conditions were nfore favourable. On the night of 
April 19, in the hour preceding midnight, 17 Lyiids were ob- 
served by the writer at Bristol. During the last quaiter of an 
hour of the watch the sky was much clouded, and only one 
Lyrid seen. The horary number was computed as 22 for one 
observer—evidently, therefore, the display of 1884 was a notable 
one, and it was very unfortunate that a clouded sky prevented 
the development of the shower being watched thiough the morn- 
ing hours of Apni 20, when possibly it may have attained a 
richness without parallel in late years. On the evening of 
April 20 it had evidently become exhausted, for in a watch of 
twenty minutes not a single shooting-star appeared, though the 
sky was very clear. 

The present return of the Lyrids occurred under very auspicious 
circumstances. The moon offered no impediment to moming 
observations, which 1s far the best time to watch for these 
meteors, as the radiant, west of a Lyre, is very low in the 
evening hours. The nights of April 17, 18, 19, and 20 were 
cloudless throughout, and on the three latter dates observations 
were made here with the following results :— 








Duration 
5 Radiant 
Penod of Meteors Lyrids A 
Date hm hm Watch seen Zeen Point 
Hours 2 o 
April 18 ... 12 otorgo s 3 we 16 a 6 m 260 + 935° 
p I9 m TO tOI O o BE e 26 e 10O e 2674 +33 ” 
n g EX 50 to r550 ~ 4 wo 39 e I4 ~ 274 +33}3 
Ap. 18-20 w» 10 30101530 s. 9} e BL se 30 o 2672+373 


After April 20 moonlight and cloudy weather effectually pre- 
vented further work. 

The table furnishes us with some interesting facts. It shows 
that during the three nights the proportion of Lyrids to ancon- 
formable meteors was very nearly the same, namely, as 3 to 5, 
and that the horary rate of their apparition was little more than 
3. It also shows a very maiked displacement of the radiant (in 


z Sky clear; slight hare. a Fè. 3 Sky very clear. 
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the direction of east longitude) from néght to night. I regard 
this as the most interesting and certain feature observed. “Phe 
three centres resulting from the paths of short meteors, observed 
with the utmost care, may each be relied gn as very accurate. It 
therefore appears most conclusive that the radiant point of the 
Lyrids, similar to that of the August Perseids, increnses in right 
ascension from night to night, and the extent of this displace- 
ment is even greater for the Lyrids than for the Rerseids. 

< On April 19, 1884, 11gh , I found the radiant at 269° + 33°, 
and on April 19, 1885, 12}h (the middle time of the observa- 
tion), at 2674° + 33°. Allowing for the difference (about 12’) in 
the sun’s longitude at the two epochs in applying the correction 
for the displacement of the radiant (7° of R A. daily) observed 
this year, we shall find that the two positions are in exact 
agreement. 

The recent display has been decidedly meagre im point of 
numbers. There is a gieat falling off since last year, when the 
horary rate was nearly eight times as great, But some of the 
meteors observed this year were very bright and in a great measure 
compensated for their scanty apparitions. It is curiousthat three of 
the most brilliant Lyrids, equal to or exceeding Jupiter, appeared in 
nearly the same region of the western boundaries qf Virgo. On 
April 18, at 12h. 57m., one of these fell, with a bright and 


streak, 10° east of Spica Virginis. Another on April 20, at 
13h. 14m, came out very suddenly 7° above that star; and a» 
third, at 14h. 1m., descended, with a swift, diving motion, about 
1 east of the star, so that the path was nearly similar to that 
o These five meteors gave transient 


the first of the thiee. 














Diagram exhibiting the displacement in the radiant. point amongst the stars 
of Hercules and Lyra on the nights of April 18, 19, and 20, 1885, 


flashes of yellowish-white light, which brightly illumined the 
mist lying along the horizon, and left short streaks of very brief 
duration. I saw four other Lyrids, quite equal to first-magnitude 
stars, and these, together with the fainter members of the same 
shower, were nearly all registered amongst the stars surrounding 
Lyra, especially those of Hercules, Draco, and Aquila, Alto- 
gether I regard the April display of this year as one of con- 
siderable importance, for though much less rich than in 1884, it 
furnished meteors of greater interest and brillancy. The low 
position of the radiant during observations last yea: may have 
influenced the visible aspect of the meteors from Lyra, especially 
as regards the swift, flashing charactenstic so invariably noticed 
this year in the ba ae members, or, ibly, the explanation 
may be that near the richer portion of the stream the corpuscles 
are smaller in almost the same ratio as the increased condensa- 
tion. It will be advisable to regard this question during future 
observations of this shower, and ecially the new feature 
detected this year as to the evident shifting of the 1adiant point 
from night to night. I believe the maximum of the shower 1s 
usually attained with the radiant at 2694° + 33° (the radiant 
point of its alfed Comet I. 1861 is 270h° + 32°). If the display 
extends over as long as seven days, and the radiant shifts 7° in 
R.A. every day, it 1s curious that the meteors will be Merculids 
on Apnl 17, 18, and 19, Lyrzds on April 20, 21, 2a, and-23, and 
then Cygurds on April 24. : 
Contemporay with the special periodical display of this epoch 
there are vast numbers of feeble systems which annually give 


6 NATURE 


e 
$ 


[May *7,41 885 


ts? eee 


some indication of their presence. This year I ascertained the 
Pésigions of several of these showers with great care. The 
numbe: of meteors from them averaged from 3 to 5 only, but the 
paths intersect nearly at a pomt in the individual cases, so that 
the centres are entitled to the same value as positions resulting 
from a large number of tracks. I give the best of these co-Lyrid 
showe s, and the®nearest confirmations from previous observa- 
tions :—- 


Observed Previous : 
1885 Observations Authority 
April r8 .. 81. + st an 184 + 35 s March at April 12, D.S , 18 
19 + 236 + soe 240 + 55 oe Apal 4 S iaparelli and ol. 
20 . 226 F 4I s 223 + 40 arch 12-April 30, Greg and Herschel. 
18-20 296 £ o e 294:4 0». April 16-19, 1877, D 
19-20 a 230 + 17 wn 239 + 36 a Aprl 2224, Hn D 
2 298 + 25 ... April 16-19, 1877, D. 
18-20 s 299 + a4 „(298 + ao... April-May, Corder. 
18-20... 813 + 9 206 + 13... April r -May 11, Heis 
18-20... 226 + © . 928 — a.. April re15, 1877, D 


The two radiants observed here in 1877 and 1885, with mean 
osition at 295° o° and 298°°5 + 24°°5, are very interesting. 
e former, just preceding n Aquilæ on the equator, supplies 
meteors of very great velocity, the latter in Vulpecula gives 
swift, streak-leaving meteors. This pair of showers, directed 
from points near the apex of the earth's way, are now, I believe, 
q@ery exactly determined in regard to their centres of radiation. 
That they have hitherto evaded frequent detection is not sur- 
prising, as they only become well visible in the morning hours. 
It will be useful to watch for these special streams during future 
exhibitions of the Lyrids, as well as to note the several other 
interesting features closely associated with this well-known 
display. W. F. DENNING 





Chinese Insect Wax 


THE beetle alluded to in connection with this subject in the 
last number of NATURE (vol. xxxı. p. 615) is a probably unde- 
sciibed species of Brachyfarsus, a genus of the family Anthri- 
bide, allied to the Curculionidae. Through the courtesy of the 
authonties at Kew I have had specimens before me. The idea 
that ıt acts as a sort of midwife to assist at the birth of infant 
Coccidæ is quite erroneous. The genus Brachytarsus is a true 
parasite on Coccus, and its habits, in this connection, in Europe, 
have long been known., ‘It ıs of course interesting to find 
“anity of habit ” prevailing in the case of Cocens Pála, even to 
its parasite ; but with regard to the latter there is nothing new ; 
some points ın the general economy of the wax insect, in the 
notes published, are of far greater impoitance. 

Lewisham, May I R. MCLACHLAN 





The New Bird in Natal 


THERE can be little doubt from the description given by Mr. 
Tuinbull in your issue of April 16 (p 554) that the bird lately 
obtained by him in Natal is the Standard-winged Nightyar, 
Cosmetornis (seu Macrodipteryx) vexillarins, Gould. It has not 
been met with in Cape Colony, which accounts for Mr. Turn- 
bull’s inability to find mention of it in Layard’s “ Buds of South 
Africa ;” but in Mr. Sharpe’s new edition of Layard’s work 
(which Mr. Turnbull would do well to procure) he will find an 
account of this bird given at p. 89. It appears to have a wide 
geographical range, b found both on the west and east coasts 
of Africa; in Angola and Damaraland, in Natal, on the Zambesi 
(where 300 miles up the river Dr. Kirk found it quite common), 
in the islands of Bourbon and Madagascar, along the Red Sea 
shore, and on the island of Socotra. With this extended range 
it is somewhat remarkable that it has not yet been met with in 
Cape Colony. According to the observations of Dr. Kirk the 
singular prolongations of the primaries are peculiar to the males, 
and a seasonal peculiarity observed only during the months ftom 
October until January. The habits of this bird, like those of 
other nightjars, are crepuscular. An excellent coloured figure 
of the male is given in Gould’s ‘‘ Icones Avium ” 

J. E. HARTING 
. 





Wild Bees 


A FEW words respecting a colony of wild bees (a ee of 
Andrena) which I have just discovered in our garden, may 
interest your entomological readers. A day or two ago, on 
walking beside a low-turfed mound which supports two trees on 


e 
one of our towns, F noticed that th@grassy surface on the south 
—therefore the sunny—side was covered with little hillocks of 
earth, such as ants throw up after rain. On examination each 
httle heap showed the circular hole which denotes a bee’s nest, 
and the bees themselves were seen in many places going in and 
out. Some holes were level with the ground, but most had the 
tiny mound of soil cast up in the process of excavation. 
peculiarity of the case seems to me to le inthe great number of ® 
nests forming a complete colony. 4 is dificult to count them, 
but there cannot be less than eighty or ninety in an area—, 
roughly calculated—of about sixty square feet. Have any of 
your readers noticed a similar city of these busy people? and 
can any one supply the specific name? £ Baown 
Further Barton, Cirencester, May 2 





ON M. WOLF’S MODIFICATION OF FOUC- 
AULTS APPARATUS FOR THE MEASURE- 
MENT OF THE VELOCITY OF LIGHT 


O one who has the true interests of scientific accu- 
racy at heart can fail to welcome any innovation. 
whereby the elements of a research may be varied, for 
thereby the ever-lurking constant error 1s most readily 
eliminated. It seems, therefore, that this in itself 1s 
sufficient reason for the interesting paper communicated 
by M. Wolf to the Académe des Keicnces (Comptes 
Rendus, 9 Février), descnbing a very ingenious arrange- 
ment of Foucault’s experiment, and that there was no- 
occasion for disparaging other work in order to justify 
its publication. It 1s to be hoped that this was done 
rather through inadvertence than design, but I feel called 
upon to correct some of the misapprehensions under 
which the author labours, and pariculoely those concern- 
ing the appearance and distinctions of the image of the 
slit in my work on the velocity of light 

M. Wolf remarks that, under the conditions which I 
selected, this image, even under the most favourable cir- 
cumstances, must be bordered with very large diffraction * 
fringes, which the atmospheric disturbances transform 
into a badly-defined “ zache lumineuse.” In reply to this, 
though I grant that the fringes gugh? to be present, yet I 
can affirm as a matter of fact that they were not to be 
seen. Possibly M. Wolf and others may have been 
somewhat misled by a drawing of the appearance of the 
image given in my work (p 124, Astr. Papers, American 
Ephemeris, and Nautical Almanac, vol. i. Part 3)where the 
image proper, which is quite clear, 1s surrounded by a 
luminous haze, from which, however, it is very easily 
distinguished. 

I hardly think that if M. Wolf had given the “ specimen 
observations” (p. 133 of my work) due consideration, he 
would have characterised as a “zache lumineuse” an 
image whose position was measured with the following 
results (each result is the mean of ten observations made 
by one observer, and recorded without divulging the result 
by another) :— 


No. r 112‘80r mm, 0'020 mm 
39 2 112'773 39 0'006 ” 
» 3 112°769 ” o'oIO ;; 
» 4 I12°772 4; 0'007 55 
» 5 II2'779 yy o'000 y 





Average difference from mean = 0°0386 ,, 


These are measurements of the deflected imagegso that 
the differences are not merely errors of linear measure- 
ment, but include errors in the estimate of the speed of 
the revolving murror. 

Now, M. Wolf, in his most sanguine statement, does 
not hope for a greater degree of accuracy than one part 
in 3500 ın this particular measurement, whereas the , 
above results are on the average closer than one part in 
10,000. 

But let us examine the data on which he Bases this 


The ° è 


e * would show signs of distortion if not carefully mounted— 
even at rest. 


*than in my own eaperiments in the proportion of 1600 to 


«metres, would seem to show a somewhat greater degree of 


é 
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most favourable estimate, In the first place, the image 
whose position is to be measured to within one-hundredth 
of a millimetre is the result of seventy-nine reflections 
from concave mirrors | 


Secondly, one of these mirrors is to be 2 decimetres 
in diameter. Such a mirror used in a reflecting telescope 





But this mirror is required to make fifty 
revolutions per second, @nd the distortion is multiphed 
by forty reflections from its surface ! 

Finally, notwithstanding the avowed purpose of di- 
minishing the path of the hght (“sans augmenter le 
trajet de la lumiére”), the distance required is greater 


1200, and hence atmospheric disturbances would come 
into play in the same proportion—unless especial pre- 
cautions were taken to guard against them. 

And here, I am free to concede, is an important ad- 
vantage, but one which 1s by no means limited to M. 
Wolfs arrangement, but is universally applicable—for by 
repeated reflection by plane or by concave reflectors the 
whole path, either in Fizeau’s method or in Foucault’s, 
may be confined to a limited space. But I think the 
chief object of such an arrangement—namely, to control 
easily the homogeneity of the air-column— could be more 
advantageously effected by a long underground tunnel 
containing a pipe, surrounded, if necessary, by running 
water, or, better still, exhausted of air. 

At Prof. Newcomb’s request I have repeated, with some 
alterations, the experments described in the paper re- 
ferred to, and occasionally the appearance of the image 
was better than in that work. On one occasion the width 
of the image was caréfully measured, and found to be 
o'25 mm. Evidently there is nothing remarkable in 
measuring the position of the centre of an image of this 
width within a hundredth of a millimetre. 

Again, the “ probable error” of my final result, 5 kılo- 
consistency than would be possible had I only a “ tache 
fumineuse” to bisect. 

I canot forbear remarking that by astronomical 
methods—if M. Wolf entirely mistrusts the results ob- 
tained by Cornu, Newcomb, and myself—the velocity of 
light is known certainly within rı per cent., and that it 
would, therefore, denote rather an excess of caution to 
deduce a formula for the elimination of a possible un- 
certainty of from 5 to 10 per cent, as M. Wolf does in 
determining “Purdre M de cette déviation.” 

In conclusion, I think M. Wolf is to be congratulated 
on the very happy combination he has devised for the 
solution of this most fascinating problem—a problem 
which, notwithstanding its difficulties, will ultimately 
yield a result correct not merely to one part in 3500, but, 
I firmly believe, one in 300,000—perhaps one in 1,000,000, 

ALBERT A. MICHELSON 





SELF-INDUCTION IN RELATION TO CERTAIN 
EXPERIMENTS OF MR. WILLOUGHBY 
SMITH, AND TO TRE DETERMINATION 
OF THE OHM 


J5 a lecture delivered by Mr. Willoughby Smith before 

the Royal Institution in June last (see Proceedings) 
some experiments are detailed, which are considered to 
afford an explanation of discrepancies in the results of 
various investigators relating to the ohm, or absolute unit 
of electrical resistance. As having given more attention 
than probably any one else in recent years to this subject, 
I should like to make a few remarks upon Mr. Willoughby 
Smith’s views, which natusally carry weight correspond- 
ing to the good service done by the author in this branch 
of science, 

In the first series of experiments a primary circuit is 
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arranged in connection with a battery and interrupter, 
and a secondary circuit in connection with galvanomeeter 
and commutator of such a character that the make and 
break induced currents pass ın the same direction through 
the imstrument. Under these circumstances it is found 
that at high speeds the insertion of a copper plate between 
the pnm and secondary spirals entails a notable 
diminution in the galvanometer deflection, find this result 

is regarded as an indication that the molecules of copper 
need to be polarised by the lines of force—an operation 
for which there ıs not time at the higher speeds. The 
orthodox explanation of the experiment would be that 

currents are developed by induction in the copper sheet, 
which thus screens the secondary spiral from the action 
of the primary, and the result 1s exactly what might have 

been anticipated from known electrical principles. ] have 

the less hesitation ın saying this, because as a matter of 
fact I did anticipate from theory the action of a combina- 

tion very similar in character. The experiment is de- 

scribed in the Pislosophical Magasine for, May, 1882, 

and differs from Mr. W. Smith’s only in the substitution 

of a telephone for the galvanometer, and of a microphone 

for the interruptor, no reverser in the second circu 
being required. By the interposition of a thick copper 
sheet the sound is greatly enfeebled. 

The second series of experiments were made with 
Faraday’s “new magneto-electric machine,” in which a 
coppe disk rotates about ıts centre between the poles of 
a horse-shoe magnet. The cwurents developed are ex- 
amıned wıth a galvanometer whose electrodes touch two 
points upon the disk—in Mr. W. Smith’s experiments, 
one at the centre, and the other at the circumference. 
At low speeds the distribution is s etrical with respect 
to that diameter of the disk which is passing at any 
moment between the poles; but, as the speed ıs in- 
creased, a certain “drag” is observed, disturbing the 
symmetry. This drag, or lagging, was noticed by 
Nobih in a very similar arrangement as long ago as 
1833 (“ Wiedemann’s Electricity,” third edition, vol. iv., 
§ 374), and 1s no doubt to be attributed to the induction 
of the currents upon themselves. 

This question of self-induction is indeed a very im- 
portant one in respect of certain methods for determining 
the ohm; but it certainly cannot be said to have been 
neglected, as Mr. W. Smith seems to suggest. Both in 
the original experiments of the British Association Com- 
mittee with a coil revolving about a vertical axis, and 
ın my own recent tepetition of them, the self-induction 
of the coil ıs a most important feature, and may cause a 
displacement of the position of maximum current from 
the plane of the magnetic meridian through as much as 
20°. In my paper (Phil. Trans., 1882, p. 661) I thought 
I had discussed the question at almost tedious length. 

It is possible that Mr. W. Smith had in his mind rather 
determinations by the method of Lorenz, ın which 
Faraday’s disk is used. The arrangement here, however, 
differs in one very important respect from that of Mr. W. 
Smith’s experiments ım that the lines of force are sym- 
metrically arranged in relation to the axis of rotation. 
The consequence 1s that, however great the speed of rota- 
tion, there are no currents circulating in the disk, and 
therefore no question arises as to the self-nduction of 
such currents. What is observed is simply the difference 
of electrical potential between the centre and the circum- 
ference. It 1s impossible to discuss the matter fully here, 
but the reader will find all that is necessary by way of 
explanation in the paper published in the PAs/, Trans. 
(“ Experimeats by the Method of Lorenz for the further 
Determination of the Absolute Value of the British Asso- 
ciation Unit of Resistance,” &c.). My object m writing 
is to correct the inference, suggested by W, Smith’s 
remarks, that the question of self-induction has been 
neglected by workers upon this subject. 

RAYLEIGH 
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z — THE INVENTIONS EXHIBITION the opportunity of expressing f hope that an Inter- 


: national Inventions Exhibition might be held in these 
[S the presence of a crowded and distinguished | buildings during the present year; and I am sincerely grati- 
assembly the Irfventions Exhibition was opened by | fied to find that this hope has been realised. The scope of 
the Prince of Wales on Monday. The Exhibition 1s, as | this Exhibition is, indeed, vast, and I can readily compre- 
usual on first dafs, still in a somewhat chaotic condition, | hend the difficulties which must have beset you and the . , 
and we can do no more this week than refer to | Committee of Advice in your endegvours to secure e 
the leading incidents of the opening ceremony. Sir | adequate representation for each branch of industry. I 
Frederick Bramwell, Chairman of the Executive Council, | have observed with much pleasure that the classification 
e  inhis address to the Prince of Wales, gave a sketch of | originally adopted has been made the practical basis of” 
the progress and objects of the Exhibition, which, he | the allotment of space in the Exhibition, and that the 
pointed out, is intended to illustrate the progress of in- | exhibits in each group have, as far as possible, been 
® ventions since the year 1862, and that of musical instru- | placed together. I am convinced that by following this plan 
ments and appliances since the commencement of the | you have materially increased the educational value of the 
present century. The labours of the different committees | Exhibition. I readily echo the sentiments of gratitude 
were, he stated, rendered extremely onerous by the vast | which you have expressed for the invaluable aid Fendered 
number of applications received—a number far greater | by the guarantors; and I join with you in welcoming the 
then we had space to accommodate. Influential Com- | representatives of those foreign countries who are present 
missions have been nominated by Austria-Hungary, | here to-day. 
France, Chiga, Greece, Italy, Japan, Russia, Siam, and The Prince of Wales, after declaring the Exhibition 
Switzerland, from which countries interesting and valu- | open, made a tour of the galleries ın company with the 


able exhibits have been received or are promised. | Princess of Wales and many others of the distinguished 
e ‘Arrangements have been made with the Council of the | visitors who were present. 


Royal Albert sa ies yack that building forms an in- 
tegral portion of the Exhibition, with the National Fish 
Culture Association for the maintenance of the Aquanum, THE FLORA OF BANK-NOTES 

and with the Council of the Royal Horticultural Society | “ LA Flore des Billets de Banque” ıs the title of an 
for the holding of the usual periodical flower and fruit article in Science et Nature, an article which, 
shows. The Old London Street, which was so popular a | in spite of an amusing tendency inseparable from all 
feature in last year’s Exhibition, has been maintained. | things savouring of sensational science, may suggest 
Many small annexes have been swept away, and in their | thoughts more or less alarming in view of recent dıs- 
laces spacious galleries have been erected. Not only | coveries in bacteriology. It is nọ new fact that books, 
Eas greater exhibiting space been thus obtained, but the | coins, and other articles of a durable nature which pass 


gardens, which are so great a source of attraction to | much fiom hand to hand may be the means of transmitting 
visitors, have actually been enlarged. Notwithstanding 


the fact that the gallery used last year for machinery has 
been greatly extended to meet the requirements of ex- 
hibitors, it proved to be inadequate for the many im- 
portant inventions for which motive power was desired ; 
indeed, it has been found necessary to furnish such power 
in no less than three other galleries. “The employment 
of electricity for the purposes of lighting,” Sir fredenck 
said, “1s undoubtedly one of the most striking instances 
of the application of science to the purposes of daily life ; 
we have, therefore, not hesitated to give this subject 
special prominence. The method we have adopted will, 
it is believed, render any sudden failure of the lights im- 
possible, and will favourably display the most recent and 
improved apparatus, and the advances that up to this 
date have been made in electric lighting. After most 
careful experiments we have ventured to employ, for the 
garden illumination, the incandescent electric lamp, and 
we have done so in a manner and on a scale which, we 
believe, has never before been attempted. As a division 
of the Exhibition is devoted to music, we have set apart 
an important portion of the buildings to the illustration of 
instruments and appliances appertaining to that art ; and 
we have invited the formation of a historical loan collec- 
tion of musical instruments, which we believe 1s of a 
deeply interesting character. In requesting your Royal 
Highness to declare this Exhibition open we desire to 
express the hope that it may, on the one hand, be the f . g p 
means of bringing valuable and meritorious inventions | infectious diseases, and if these infectious diseases are 
prominently before the general public, to the benefit and | caused by visible and tangible agents, ıt is not going far 
credit of the exhibitors, and that it may, on the other | to expect that the agents should be discoverable on the 
hand, be the means by which that public may, within the | transmitting media by means of the microscope, and by 
area of one exhibition, be enabled to appreciate the | other methods employed by the specialists who devote 
marvellous progress which dunng the paste quarter of a | themselves to tracing the awful bacterium to its home. 
century every industry has achieved.” Of course it is now matter of fact that “ bacteria” (using 
The Prince of Wales, in reply said: It ıs with much | the term in its widest sense) can be and are causal agents 
pleasure that I have listened to the report of the Execu- | ın disease, and the wnter of he article referred to shows , 
tive Council, and I fully appreciate the labours which you | that bacteria and other minute organisms always occur 
have bestowed upon this great undertaking. At the | on bank-notes; there is, perhaps, no more in this obser- 
closing of the International Fisheries Exhibition I took | vation than that it demonstrates a fact in a particular case e 
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which scientific biologis®® have shown to be true much 
more generally. All objects exposed to the air and passed 
from hand to hand are apt to have minute organisms 
settling upon them, and we should expect such things 
as bank-notes, which pass through many hands, to be 
favoured by more than their usual share of “germs,” 

owing that simple abrasion 1s no satisfactory means for 
removing such minute bodies. Nevertheless it 1s interest- 
ing to see what really hav®@been found on European bank- 
totes. M. Reinsch some time ago undertook to examine 
the money in circulation, with the result that two very small 
algze, which were named as species of Chroococcus and 
Pleurococcus respectively, proved to be not uncommon on 
coins. M. Jules Schaaischmidt has since undertaken 
to examine the paper currency of various States, with 
the result*hat such living organisms and other objects as 
those in the annexed woodcut were discovered Accord- 
ing to the statements to hand, the notes examined were 
paiticularly those of Austro-Hungary and Russia, and 
new as well as old ones furnished “an abundant crypto- 
gamic vegetation,” as well as “microbes,” and objects 
such as giains of starch, particles of hair, &c. 

The entire list comprises Bacterium termo, the common 
bacterium of putrefaction ; Saccharomyces cerevisia, the 





Fic. 2 —a and f, minute alge; 4, cells; c, Leptothriz ; d, starch- 
granules; s, g, 4, various Schisomiycetes ; fand y, fibres 


yeast plant ; various species of Aftcrococcus, Leptothrix, 
and Bacillus, as well as the two minute green algæ de- 
scribed by Reinsch. 

We presume, in the absence of definite statements, that 
the groups of organisms sketched in Fig. 2 were obtained 
at different times, and on different notes; otherwise the 
“flora” is indeed a rich and abundant one, and may 
probably have been an isolated one, to allow the species 
of Sac barunices to form such a fine growth. 

There 1s obviously a very serious side to all this, how- 
ever, if further researches prove that, as appears possible, 
our most minute and dreaded enemies are always in our 
midst on®such apparently welcome visitants as coin and 
bank-notes; money will have earned a worse name even 
than it has heretofore! Ln revanche, there are two 
points which no doubt will be insisted on: in the first 
place, the observers named have not, so far, described 
any organism on the money investigated which is known 

eto be inimical to us ; and secondly, precautions have been 

taken from time immemorial against the transmission of 

currency passing from a plague-stricken community to a 

° healthy one. Possibly the facts derived from these ob- 
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servations will be made use of tô bring more forcibly 
before the minds of our less careful brethreħ the dangers 
of handling “ filthy lucre” in times of disease. 





STANDARD PITCH)" 


M SORET raises the question of musi@al pitch, and 
. advocates A 432, long ago proposed by M. 
Meerens, of Belgium. It is rather curious that in Bel- 
gium itself M. Meerens’s proposal was considered and 
rejected by a Commission appointed in 1877, upon whose 
report the French pitch A 435 was adopted by Royal 
decree on March 19 of this year. There seems to be 
very little difference between the two; it amounts, in 
fact, to exactly 12 cents or hundredths ofan equal semitone, 
of which 214 make acomma. Hence there is no practical 
reason for making the change as affecting singers, But 
no instruments made for A435 would be available for 
A 432, so that the advantage of uniformity would be lost, 
without any advantage to the voice or the quality of in- 
struments, The arguments in its favour are almost 
entirely arithmetical. To begin with the maudible 1¢ 
vibration and proceed by exact doubling to 64 is an anth- ° 
metical dream. It is true that Konig, by a most ingenious 
adaptation of a large tuning-fork acting in place of a 
penanam to a clock going in a room at 20° C, (for about 
ve days ın a year), has succeeded in making a fork of 
that precise number of vibrations at that precise tempera- 
ture. But at 15° C., the temperature adopted for the French 
diapason normal (standard fork), the pitch of this would 
not be 64, but, to take Konig’s numbers, 64'036. The 
charm of the arithmetic vanishes, therefore, with a slight 
alteration of temperature, and the pitch has become fully 
I cent (aundvedth of a semitone) sharper. Granted that 
this is an imperceptible amount, yet it is enough to alter 
the whole of the anthmetic. Then the arithmetic is itself 
founded on just intonation, which is not adopted any- 
where. If we take the equal temperament, now generally 
accepted, we should get for A 432 the values C 2569, 
CË 272'2, D 288°3, D 305°5, E 3236, F 3429, Fg 363°3, 
G 3849, G# 4078, A 432, AŞ 4577, B 473°9, C 513°8. 
There is nothing charming here. M. Soret, in his table, 
quietly ignores the chromatic notes and the equal tem- 
perament. If, however, we took C 256 as the starting- 
point, the A of C major in just intonation would not be 
432, but, as he owns, a comma flatter, 42667. He bases 
everything physically on the violin, which is tuned ın D 
and not in C, or the viola and violoncello, which are both 
tuned in G, not in C, and hence even for these instruments, 
with the great assumption of just intonation, his use of the 
major scale of C is incorrect? The reasons that are to 
guide us in the choice of a pitch must certainly not be 
arithmetical. For more than two centuries up to 1813, 
when the Philharmonic Society was founded, all Europe 
used a pitch within a comma either way of Handel’s fork 
A 422'5. Then, owing to the presentation of new instru- 
ments by the Emperor of Russia to a Vienna regiment at 
the Congress of Vienna, pitch rose gradually but slowly. 
In 1826 our Philharmonic Society, under Sir G. Smart, 
adopted A 433, between M. Soret’s and French pitch, 
and this was known for many years in London as the 
Philharmonic pitch. France adopted A 435 in 1859. 
Under Costa our pitch rose to its age height, A 4547. 
But our army pitch, used at Kneller Hall, and adopted 
for the forthcoming Exhibition, 1s A 452. Now, the trouble 
is that our classical composers wrote their music for 
Handel’s pitch, while since 1860 Continental composers 

x J.-L. Soret, ‘Sur le Diapason” (Arvhrwes des Sciences physiques et 
naturelles anuay, 1885. Geneva) 

2 Savart, whom M Soret quotes, was in error with regard to the pitch of 
the resonance of Cremona violins. It was not 256 vibrations. A series of 
instruments examined by Mr. A. J. Elis in 1880 gave about a70 as the 
primary maximum, and 252 as the secondary. But the main character was 


the t umformity of renforcement for different pitches —See his ‘‘ History 
of Musical Pitch ” 
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haxg used French pitch, and English composers our hgh 
pitch. The first and last may compromise with the 
second, but are incompatible with each other. To sing 
Handel in modern Fnglish pitch is to unduly strain voices 
and spoil the effect originally intended. But we submit 
to it even in Hdhdel festivals. There is a greater difficulty 
in altermng pitgh in England than on the Continent. We 
have no subsidised Conservatoires or theatres to which 
we can say: “Use this standard of pitch, or go without 
subsidy.” Even regimental bands are not supplied at 
the expense of the State. A new set of imstruments 1s 
very costly, and more than that, it is long before makers 
learn how to manufacture correctly to a new pitch. The 
question 1s therefore beset with difficulties. But the solu- 
tion 1s certainly not to be found in the arithmetic of M. 
Soret. 


THE SCIENCE AND ART MUSEUM, 
. EDINBURGH 


WE understand that Col. Murdoch Smith has been 

` appointed by the Lords of the Committee of Council 
on Education to the Directorship of this Museum, in suc- 
cession to the late Prof. Archer. As Lieut. Smith he was 
associated with Prof. Newton in the discoveries at Heli- 
carnassus, and, subsequently, with Commander Pacher, 
RN., undertook the explorations in the Cyrenaica which 
resulted in the acquisition by the nation of the valuable 
collection of sculptures now in the Bntish Museum. 
Latterly, Col. Smith, while employed at Teheran, has 
acquired for the South Kensington Museum the large and 
valuable collection of Persian art and manufactures which 
is so well known there. We believe Col. Smith obtained 
his first Commission ın the Royal Engineers direct from 
a Scottish University, and is one of the very few officers ın 
that Corps who did not pass through the Royal Military 
Academy at Woolwich or Addiscombe. 





NOTES 


Ws take the following from the Times :—The following is the 
list of selected candidates recommended by the Council of the 
Royal Society for the election to the Fellowship :—A. W. Baird, 
Major R.E., P. Herbert Carpenter, D.Sc., Sir Andrew Clark, 
M.D., Mr. A. A. Common, F.R.A.S, E. W Creak, Staff 
Commander, R.N., Prof. E. Divers, H. Hicks, M.D, W, M. 
Hicks, M.A., F. R. Japp, Ph.D., A. M. Marshall, M.D., 
Prof. H. N. Martin, D.Sc., C. O’Sullivan, Prof J. Perry, Prof. 
Sydney Ringer, and Sidney H. Vines, D.Sc. 


OF the fifteen candidates who have thus been selected no less 
than five are Cambridge men. Mr. W. M. Hicks was biacketed 
seventh wrangler in the Mathematical Tnpos of 1873. Prof. 
H. N. Martin, Prof. Milnes Marshall, and Dr. Vines were the 
seniors in the Natural Science Triposes of 1873, 1874, and 1875 
respectively, while Dr. Herbert Carpenter obtained a First 
Class in the Tripos of 1874, together with Mr.J. N. Langley, who 
was elected to the Royal Society in 1883. The name of the 
late Prof. F. M. Balfour follows that of Dr. Martin im the 
Tripos lst of 1873; while the late Prof. A. B Garrod was 
senior in 1871, and the Tripus list of 1870 contains the names 
of Francis Darwin and E. J. Romanes. The Natural Science 
Triposes from 1870 to 1875, inclusive, have thus funished no 
less than nine Fellows of the Royal Society, either actual or 
elect. The names of seven more occur in thè Mathematical 
Tnrpos lists fom 1871 to 1880 inclusive, viz.: J. Hopkinson 
(1871), J. W. L. Glaisher (1871), H. Lamb (1872), A. B. 
Kempe (1872), W. M. Hicks (1873), Rr. T Glazebrook (1876), 
and J. J. Thomson (1880). To these may be added the name 
of Dr, W., H. Gaskell, who obtained mathematical honours in 
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1869, but has since devoted hims@f to physiology. All who 
know Cambridge will recognise how largely these results are 
due to the influence and example of the late Prof. Clerk Maxwell 
and of Prof. Michael Foster respectively. 


WE are informed that Dr. Frankland, F.R.S., has intimated 
his intention to resign the Professorship in Chemistry in the ’ 
Normal School of Science and Royal School of Mines at the 
end of the current session. Applications for the post should be 
addressed to_the Secretary, Science and Art Department. 


THE Fifty-fifth Annual Meeting of the British Associstion will 
commence on Wednesday, September 9, 1885, at Aberdeen, 
The President-Elect is the Right Hon. Sir Lyon Playfair, K.C.B., 
M.P., Ph.D., LL.D., F.R.S. L. & E, F.C.S., whọ will take 
the place of Lord Rayleigh. The Vice-Presidents are His Grace 
the Duke of Richmond and Gordon, K G., Chancellor of the 
University of Aberdeen, the Right Hon. the Earl of Aberdeen, 
LL.D., Lord-Lieutenant of Aberdeenshire, the Right Hon, the 
Earl of Crawford and Balcarres, F.R.S., James Matthews, Lord 
Provost of the City of Abeideen, Prof. Sir Wiliam Thomson, 
F.R.S., Alexande: Bain, M.A., LL D , Rector of the University 
of Abeideen, the Very Rev. Principal Piie, D.D., Vice-Chan- 
cellor of the University of Aberdeen, Prof. W. H. Flower, 
F.R S., Pres.Z.S., Director of the Natwal History Museum. 
Geneial Treaswer: Prof. A. W. Wilhamson, F.R.S., University 
College, London, W.C. -General Secretaies: Capt. Douglas 
Galton, C.B., F.R.S., A. G. Vernon Harcourt, F.R.S. Secre- 
tay: Piof. T. G. Bonney, F.R.S. Local Secretaries for the 
meeting at Aberdeen: J. W. Crombie, M.A., Angus Fraser, 
M.A., M.D, Prof. G. Pine, M.A. Local Treasurers for the 
Meeting at Aberdeen : John Findlater, Robert Lumsden. The 
Sectional Officers are as follows :—A. Mathematical and Phys- 
ical Science. President: Prof. G. Chrystal, M.A., F.R S.E. 
Vice-Presidents : Prof. C. Niven, F.R.S , Prof, A. Schuster, 
F.R.S. Secretaries: R. E. Baynes, M.A., R. T. Glazebiook, 
F.R.S., Prof. W. M. Hicks, M.A. (Recorder), Prof. W Ingram, 
MA. B. Chemical Science. President: Prof. H? E. Arm- 
strong, F.R.S. Vice-Presidents: Prof. A. Crum Brown, 
F R.S., Prof. H. McLeod, F.R.S. Secietanes: Prof, P. 
Phillips Bedson, D.Sc., F.C.S (Recorder), H.B Dixon, M.A., 
F.C S., H. Forster Morley, D Se., F.C.S, W. J. Simpson, 
MD. C. Geology. President: Piof. J. W. Judd, F.R.S., 
Sec G.S. Vice-Presidents: John Evans, Treas, R.S., Prof. 
W. C. Williamson, F.R.S. Secretaries: C. E. De Rance, 
F.G.S., J. Home, F.R.S.E., J. J. H. Teall, M.A., F.G.S., 
W. Topley, F.G.S. (Recorder). D. Biology. Piesıdent : Prof, 
W. C. Mcintosh, F.R.S. Vice-Piesidents: Piof. I, Bayley 
Balfour, F.R.S., Prof. J. S. Burdon Sanderson, F.R.S. 
Secretaries: W, Heape, J. Duncan Matthews, F.R.S.E, 
Howard Saunders, F.L.S., F.Z S. (Recorder), H. Marshall 
Ward, M.A. E. Geography. President: Lieut.-General J. T. 
Walker, C.B., R.E. F.R.S., F R.G.S. Vice Presidents: Prof. 
James Donaldson, F.R.S E., Jobn Rae, M.D , F.R.S. Secre- 
taries: J. S. Keltie, F.R.G.S, J. S. O'Halloran, F.R.G.S., 
E. G. Ravenstein, F.R.G.S. (Recorder), Rev. G. A. Smith. 
F. Economic Science and Statistics, President: Prof. Henry 
Sidgwick, M.A., Litt.D. Vice-Presidents: Prof. R. Adamson, 
M.A., LL.D., Sir Rawson W. Rawson, K C.M.G., C.B., 
Pres.S.S. Secretaries: Rev. W. Cunningham, D,S@., F.S S., 
Prof. H. S. Foxwell, F.S.S. (Recorder), C. McCombie, M. A., 
J. F. Moss, F.R.G.S, G. Mechanical Science. President: 
Benjamin Baker, M.Inst.C E. Vice-Presidents : Prof. W. C, 
Unwin, M.Inst.C.E, Prof. H. C. Fleeming Jenkin, F.R.S., 
M. Inst C.E. Secretaries: A. T. Atchison, M. A., M. Inst.C. E. 
(Recorder), F. G. Ogilvie, M A., E. Rigg, M.A., H. T. Wood,” 
M.A. H. Anthropology. President: Fiancis Galton, F.R. S., 
President of the Anthropological Institute. Vict-Presidents œ 
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W. Pengelly, F.R.S., Prof. WWV. Turer, F R.S. Secretanes: 
G. W. Bloxam, F.L. S. (Recorder), J. G. Garson, M.D , Walter 
Hurst, B.Sc., A. MacGregor, M.B The First General Meet- 
ing will be held on Wednesday, September 9, at 8 pm pre- 
cisely, when the Right Hon. Lord Rayleigh, MA, D.CL, 
LLD., F.R.S., F.R.A.S., F.R.GS, will resign the chair, 
and the Right “Hon. Sir Lyon Playfair, K.C B., M.P., Ph.D; 
LL.D., F.R.S. L. & E., F.C®S., President-Elect, will assume 
tHe Presidency, and deliver an address. On Thursday evening, 
September ro, at 8 p.m., there will be a Soirée; on Friday 
evening, September 11, at 8.30 p.m., a discourse by Prof. W. 
Grylls Adams, M.A., F.R.S., F.G.S ; on Monday evening, 
September 14, at 8.30 p m , a discourse on ‘‘ The Great Ocean 
Basins,” bywJohn Murray, F.R.S.E., Director of the Challenger 
Expedition Commission ; on Tuesday evening, September 15, 
at 8 p.m., a Soirée; on Wednesday, September 16, the con- 
cluding General Meeting will be held at 2.30 p.m. The lecture 
to working men will be on the ‘‘ Nature of Explosions,” by Mr. 
H. B. Dixon, M.A, F.C.S., Fellow of Trinity College, 
Oxford. 


We understand that the Marquis of Lorne is likely to succeed 
Lord Aberdare as President of the Royal Geographical Society 


Sır JOHN LUBBOCK responded to the toast of ‘‘ Science” at 
the Royal Academy dimner on Saturday evening, and in doing 
so adduced one more argument on behalf of science as a training 
and discipline even from the standpoint of ait. He claimed for 
the workers in science that the careful habit of obseivation and 
study in which they aie necessarily trained enable them to derive 
peculiar enjoyment from the creations of artistic genius ; and he 
might have suggested in this connection the great advantage to 
the artist himself of a preliminary training ın practical scientific 
work, 


° Sır FREDERICK BRAMWELL has evidently a very high ideal 
of the training necessary to qualify a civil engineer for the per- 
formance ef the duties of his calling. At the anniversary dinner 
last week he told his audience® that the ideal engineer—‘‘ I am 
glad lo say in many cases the real engineer—of the present day 
is one who has a scientific knowledge as the foundation for his 
technical training, and frequently that scientific knowledge is of 
a very extended character. Mechanics, it need hardly be said, 
are essential, but, in addition, many branches of physical science, 
such as heat, light, sound, hydraulics, pneumatics, magnetism, 
electiicity, are all now within the knowledge of the accomplished 
engineer. Moreover, although I do not suggest that every 
engineer should be a chemist, it is quite certain that he should 
not be without some chemical instiuction, even if it be confined 
to that which is needed to warn him that the time has arrived 
when he should seek sound chemical advice.” 


Dr. NOETLING, of the University of Konigsberg, has been 
despatched by the Prussian Academy of Sciences to Lebanon, 
to study the geology of the Greater Hermon. 


THE Italians have lost no time in erecting a meteorological 
station at Massowah, which they have occupied quite recently 


EARLY in the afternoon of the 2nd a loud detonation was 
heard from Mount Vesuvius, and two new craters, from which 
lava issiféd abundantly, were opened on the southern side 
at a height of about 200 metres above the upper station of the 
funicular railway. The lava flowed in the direction of Pompeii 
and Torre del Greco. The stream descends in a straight line 
for about half a kilometre, and then, turning sideways, is 
directed towards the crater of 1872. The new craters present 
the appearance of a great cleft, The lava has not spread beyond 
the side of the mountain, and according to the latest telegram 
the eruption is not increasing. 
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AT half-past 1 o'clock on the morning of the Ist inst. two or 
three rather violent shocks of earthquake were felt at VienMf, 
accompanied by a rolling noise, and causing a great clattering of 
furniture. Shocks of far greater violencé*were experienced in 
Styria, where many houses weie damaged and some persons 
were killed. In the we tern districts the shocks’were of a slight 
character. The phenamenon appears to have egtended south- 
ward as far as Gratz and westwaid to Bavaria A shock was 
also felt at Monte Carlo at rô minutes to 3 on the morning 
of the znd. The shock was strongest in the districts of Conda- 
mone and the Cap d’Aile. 


Tue Annual Gener:! Meeting ofthe members of the Iron 
and Steel Institute commenced yesterday. The Bessemer medal 
for the year was presented to Prof. Richard Akermann by Dr. 
Percy, F.R.S., the newly-elected President, who gave his 
inaugural address, The meeting will be continued to-day and 
to-morrow. The following is a list of some of the principal 
papers :—On the blast furnace value of coke from which the 
products of distillation have been collected, by Mr. I. Lowthian 
Bell, F.R.S.; on the manufacture of steel, by Sir Henry p 
Bessemer, F.R.S.; on the mechanical properties of steel, by 
Dr. H. Wedding ; on the microscopic structure of steel, by Dr. 
Sorby ; on the causes of failures in steel plates, by Mr. W. 
Parkei, of Lloyds; on a new description of wrought-iron 
castings, by Mr. T. Nordenfelt ; on natural gas, and its utilisa- 
tion for manufacturing purposes in the United States, by Mr. A. 
Carnegie; on a modified type of the Siemens gas-producer, 
whereby the gases are enriched and the bye-products recovered, 
by Mr. J. Head. We propose to draw attention to the scientific 
points in some of these papers next week. 


Pror. W. Opine will give the first of two lectures on 
Organic Septics and Antiseptics, at the- Royal Institution, on 
Saturday, May 16, 


THERE is an excellent programme for May at the Royal 
Victoria Hall and Coffee Tavern, Waterloo Bridge Road, S.E. 
The science lectures on Tuesdays will be given by Dr Dallinger, 
on wonderful things we do not personally see, onthe r2th ; and by 
Prof. Perry on the spinning tops of Japan and other countries, 
on the 19th. Owing to the depression in trade and wishing to 
put enjoyable entertainments within every one’s means, the 
management have decided to lower the prices of admission 
during May. 


THE Russian Geographical Society has awarded, this year, its 
great Constantine medal to M. A. S. Woeikoff for his important 
work, “The Climates of the Globe, and especially of 
Russia.” Analysing this work ın the ‘ Annual Report for 
1884” of the Society, Dr. Robert E. Lenz shows how original 
itis in its fundamental idea. Instead of 1epiesenting the 
climates as they result from the averages of climatological ele- 
ments, as is usually done in meteorological works, M. Woeikoff, 
like Dr. Hann in his “ Handbuch der Kh natologie,” but with 
much more fullness and details, tries to explain the local 
alterations which the general meteorological laws are submitted 
to in various countries ın consequence of the topogiaphical . 
features of these last; and he verifies his conclusions with 
regard to each country by comparing them with those arrived at 
as to the climates of neighbouring countries, and establishes thus 
the elements of a comparative meteorology. The extensive 
travels of the author in Asia and America have enabled him to 
recognise the feading meteorological features of the climates he 
describes and to become acquainted, by personal knowledge, 
with the topographical features of each separate region. The 
first twenty-two chapters of this volume, 640 pages, are devoted 
to a detailed analysis of the chief meteorological elements : the 


| heat received from the sun ; the dynamical and thermical conse- 
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ee of the rising aml falling of masses of air; the hydro- 
meteors and their influence on the climates of separate regions— 
many quite new and original remarks and observations beng 
embodied in these fivé chapters ; the influence of snow and ice- 
coverings—two chapters again where the meteorologist and 
geologist will find a series of most interesting suggestions ; the 
temperature o$ lakes, seas, and oceans ; the influence of wind ; 
the variations of temperatme with the height—very carefully 
discussed ; the diurnal changes and the unperiodical ones; and 
finally, the influence of chmate on vegetation, and vice versd— 
again two chapters full of new appreciations. The climates of 
eight separate regions—Atlantic, North and Middle America, 
Tropical America, Middle and South Africa, Mediterranean 
basin, North-West and Middle Europe, South-Eastern Asia, and 
finally Russia and Northein Asia, are discussed with great de- 
tail and with a richness of quite new data in ten separate 
chapters. Needless toadd that the author, well acquainted with 
so many foreign languages, has embodied in his work all that is 
worthy of fiotice in meteorological literature. The work is 
illustrated by ten maps and fourteen drawings, and contains very 
_ wnumerous tables. 


Durine the opposition of Neptune, just passed, we learn 
from Science, Prof. Pickering continued the observation of the 
planet’s magnitude with the meridian photometer of the Harvard 
College Observatory in the same method as previously employed. 
Nine series of observations extend from December 16, 1884, to 
January 21, 1885, the final result from which, when corrected 
for atmospheric absorption, instrumental error, and reduction to 
mean opposition, becomes 7°63. The residual difference for 
only one series is as great as two-tenths of a magnitude. The 
corresponding results for two previous seasons are 7°71 and 7 77. 
Contrary to the experience of Mr. Maxwell Hall, of Jamaica, 
who found evidence for a rotation-period of Neptune in small 
variations of the planet’s hght according to his own observations, 
Prof. Pickering regards it as improbable that there is any varia- 
tion in the light of Neptune of a strictly periodic character, and 
further calls attention to the influence, much neglected by ob- 
servers, upon the observed brightness of objects when seen east 
and west of the meridian on the same night. This has to be 
taken account of in the observations of maxima and minima of 
many variable stars, and may to some extent account for the 
variations of Neptune’s light detected by Mr. Hall. 


THE report of the Post Office, Telegiaph, and Observatory 
Departments of South Australia for the past year contains a 
detailed account ¿»er alia of the work of the Observatory De- 
partment in that colony since its foundation in 1867. It would 
be impossible to do more than refer generally here to numerous 
details given in the ten closely-printed foolscap pages devoted to 
the subject. Since its establishment the department appears to 
have kept pace with the strides of the colony to which it belongs. 
The astronomical observatory at Adelaide is now well supphed 
with meteorological appliances, having self-recording and other 
instruments necessary to constitute it a first-class station as 
defined by the Meteorological Congress at Vienna. There are 
also fourteen well-equipped stations of the second order, 
scattered all over the colony, from Port Darwin, in the extreme 
north of the continent, to Cape Northumberland in the extreme 
south. Rain-gauges are kept at every telegraph office in the 
colony ; in 1870 there were reports from forty-six stations; in 
1883 from 254, and there ae still large gaps to be filled up. A 
system of weather-telegraphy has been arrangefi between the 
Australasian colonies, these being divided into districts or aspects 
to facilitate the transmission of the messages, and to afford the 
necessary data for laying down the isobars. The important 
operations undertaken to determine Australian longitudes are also 
described in detail. Mr. Todd, the head of the combined de- 
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partments—post, telegraph, and @#bservatory—anticipates great 
assistance ın the inter-colomial meteorological part of his work 
from Mr. Clement E. Wragge’s high-level meteorological 
station on Mount Lofty, ‘‘as he brings to his work great practical 
experience and almost unbounded enthusiasm.” 


THE last number (vol. v. No. 4, 1885) of the Proceedings gf 
the Bath Natural History and Antiquarian Field Club contains 
papers on the group of stones af” Stanton Drew, in Somerset- 
shire, by Mr. J. Allen Tucker, in which he favours the theory 
that these huge monuments are the remnants of a temple, either 
erected by the Druids or by some primeval or prehistoric race, 
and only used by the Druids, and were not mtended to come 
memorate a battle, which was too common an event in early 
times; by Rev. L. Blomefield, on a second specimen of the 
rare Longicorn beetle found in Bath; by Mr. Williams, on the 
natural history of British owls ; and by Mr. Morgan, on water- 
supply, principally as applied to domestic purposes. There are 
also several minor contnbutions noticed in the summary of pro- 
ceedings at the meetings. 

WE have received the prospectus of a Field Club for Hamp- 
shire, the Honorary Secretary to which i» Mr. E. Westlake, 
Fordingbridge, Salisbury. The first meeting is to be held at 
Winchester on May 28. The marvel is that a county as varied 
as any in England in this respect should have been so long with- 
out its Naturalists’ Field Club. White of Selborne on the east, 
and Kingsley on the north, have made the county a classic one 
for students of nature. With these examples to live up to, and 
such a field as Hampshire (including the Isle of Wight) the 
Proceedings of the new club should be interesting and suc- 
cessful, 


THE Report of the Committee of the Kelvingrove Museum 
of Glasgow for the past year illustrates the truth of a remark of 
Mr. Higgins in his pamphlet on museums recently noticed in 
these columns, viz. that the number of museums in which a sum 
of money could be best spent ın making additions is very small ; 
that is, as a rule, arrangement is more needed than aequisition, 
The Committee of the Kelvingrove Museum report that the 
establishment has been overcrowded for years, that the enor- 
mous amount of specimens of all kinds stored away out of sight 
is constantly increasing, and that the labour and unremitting 
watchfulness required to keep such stored specimens from de- 
teriorating grows ın proportion, and withdraws from essential 
and more useful museum work much of the time of the small 
staff, and it has thus become from year to year mcreasingly 
difficult to undertake any considerable project for improving the 
order, classification, or labelling of any section of the museum. 
This is certainly a grave evil, for it threatens to destroy the 
main object of such a museum, viz. public instruction. It is to 
be hoped that a wealthy and public-spimted town such as 
Glasgow will not permit this state of things to continue; for, 
as the Report pomts out, from the stores already within the 
museum, supplemented in some departments by inexpensive and 
easily acqured objects, a natural history museum could be 
equipped which would satisfactonly illustrate all the range of 
the animal kingdom, and prove at once of great value to the 
student of zoology, and a popular attraction to the public. For 
the rest, there has been ‘‘a large, steady, and well-maintained 
flow of visitors, which does not show any indication ofewaning.” 


THE Lyceum of Natural History of Williams College, Wil- 
liamstown, Mass., the oldest natural history society but one 
connected with any college in the United States, will celebrate 
its fiftieth anniversary on the 24th of this month, at which a 
former member, Dr. W. K. Brogks, of the class of 1870, now 
Associate of Johns Hopkins University, will deliver an address. 
The Lyceum propo-ed to take advantage of the occasion to raise 


funds to enable ıt to undertake expeditions to some spot, similar © 
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to those which it has undertaken in former years to Labrador, 
Florida, &c. 


WE learn from Science that the Leander McCormick Observa- 
tory of the University of Virginia was inaugurated on April 13, 
the ceremonies taking place in the public hall of the mstitution, 
and Prof. Asaph Hall,eof the Naval Observatory, Washington, 
delivering the address. The @principal instrument is the great 
Clark refractor of 26 inches’ aperture. The Observatory has a 
house adjoining for the director, Prof. Stone, and is possessed 
of a congderable endowment fund, the gift of Mr. W. H. 
Vanderbut, of New York. 


Cart, L. U. HERENDEEN, of San Francisco, communicates 
the following notes on prehistoric structures in Micronesia to 
Science: —A few years ago I visited Ponapd Island in the Pacific, 
in E. longitude 158° 22’, and N. latitude 6° 50’. The island 
is surrounded by a reef, with a broad ship-channel between it 
and the island. At places in the reef there were natural breaks, 
that served as entrances to the harbouis. In these ship-channels 
there were a number of islands, many of which were surrounded 
by a wall of stone five or six feet high ; and on these islands 
there stood a great many low houses, built of the same kind of 
stone as the walls about them. These structures seem to have 
been used as temples and forts. The singular feature of these 
islands is that the walls are a foot or more below the water. 
When they were built, they were evidently above the water, and 
connected with the mainland; but they have gradually sunk 
until the sea has risen afoot or more around them. The natives 
on the islands do not know when these works were built: it is 
so far back in the past, that they have even no tradition of the 
structures, Yet the works show signs of great skill, and certainly 
prove that whoever built them knew thoroughly how to transport 
and lift heavy blocks of stone. Up in the mountains of the 
island there is a quarry of the same kind of stone that was used 
in building the wall about the islands ; and in that quarry to-day 
there are great blocks of stone that have been hewn out, ready 
for transportation, The natives dhave no tradition touching the 
quarry—who hewed the stone, when it was done, or why the 
work ceased. They are in greater ignorance of the great pheno- 
mena that are going on about them than the white man who 
touches on their island for a few hours for water. There is no 
doubt in my mind that the island was once inhabited by an 
intelligent race of people, who built the temples and forts of 
heavy masonry on the high bluffs of the shore of the island, and 
that, as the land gradually subsided, these bluffs became islands. 


A CORRESPONDENT recently referred to the use of artificial 
teeth by the ancient Romans, as shown by a passage from Cicero, 
where one of the laws of the Twelve Tables is quoted. The law 
in question belongs to the Tenth Table (de jure sacro), which deals 
mainly with funerals, with the object of limiung the display and 
ceremonies attending them. Thus the body must not be burnt 
in more than three robes, or be attended to the grave by more 
than ten musicians ; women must not tear their faces in time of 
mourning, nor must the bones be collected to make a new funeral 
with them, the bodies of slaves could not be embalmed, and the 
like. Section IX. of Table X., which is the one relating to teeth, 
reads as follows in Ortolan’s text (‘ Histoire de la Législation 
Romaine,” pe 121): “Neve aurum addito. Quoi auro dentes 
vincti escunt, ast im cum ulo sepelire urereve se frande esto—Add 
no gold ; but if the teeth are bound with gold, then that gold 
may be buried or burnt with the corpse.” The date of the Twelve 
Tables is put about 450 B.C., and it is thought possible by some 
writers that some of the provisions relating to funerals were 
taleen from the laws of Solon. It Would therefore appear that 
dentistry was known and practised to some extent in the earliest 
pgriod of their history by the Romans—to an extent, at any rate, 
that they usgd gold for binding the teeth. How the artificial 


teeth were made, or whether they had artificial teeth at alll, is 
not apparent. In the case of the Etruscan skull mentioned 
recently in NATURE, the artificial teeth are made from the teeth 


of animals, > 


M. SoroLoFr, who continues his regular analyses of the water 
of the Neva, has come to the conclusion that the differences 
between the average monthly content of solid mixture in the 
water and the yearly average may be expressed bya curve whose 
characteristics are the opposite to those of the curve for the 
average monthly temperatures. The solid inorganic deposit 
remaining after the evaporation of a given amount of water is 
also inversely proportionate to the amount of organic matter 
contained by the water of the Neva. When comparing these 
curves for the Neva with that showing the amount of solid 
matter contained by the Thames (as given in the Journal of the 
London Chemical Society for 1880), it appears that both rivers 
give the same curves, notwithstanding the wide dyfference of 
their origins, which coincidence may lead to the supposition 
that the above might be considered as a law for the rivers. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Yellow Baboon (Cynocephalus baboran ¢ ) 
from West Africa, presented By Mrs. Wilson; a Lesser White~ 
nosed Monkey (Cercopithecus petaurista 9) from West Africa, 
presented by Mr. James S. Jameson ; a Crested Pigeon (Ocyphags 
lophotes) from Australia, presented by Mr. J. Hanrison; a 
Glaucous Gull (Larus glaucus}, European, presented by Mr. 
G. Edison ; a Common Viper (Vipera berus), British, presented 
by Mr. W. H. B. Pain; four Common Lizards (Lacerta vivi- 
para), British, presented by Mr. H. Hanauer; a Common 
Squirrel (Seiurus vulgaris), Bntish, three Wigeons (Marea 
penelope 229), three Pintals (Dafila acuta 9 9 2), two 
Shovellers (Spatula clypeata 2 2), five Common Teal (Quergue 
dulacreccad & 8 9 ?), European, purchased ; a Yak (Paphagus 
grunniens), born in the Gardens, : 


OUR ASTRONOMICAL COLUMN 


TUTTLE’S COMET.—This comet returns to perthelion in the 
present year under circumstances which are not favourable for 
its re-observation, without an ephemeris deserving of some 
degree of reliance. For the last return in 1871 the perturba- 
tions during the previous revolution were very accurately deter- 
mined by Tischler, of Konigsberg, who lost his life before Metz 
in the Franco-German war ; and the comet was detected at Mar- 
seilles about seven weeks before the perihelion passage, and was 
followed at the Cape of Good Hope for a still longer period 
after it. So far it does not appear that the observations of 1871- 
72 have been brought to bear upon the predicted elements, nor 
has it been notified that any one is occupied in ascertaining the 
effect of planetary attraction since the comet was last observed. 
Tischler’s mean motion for 1871, neglecting perturbation, would 
bring the comet to perihelion again about 1885, September 23°5 
G.M.T., and under this condition the comet’s position will by 
readily commanded during the absence of moonlight in August, 
but unfortunately the theoretical intensity of light will be below 
the least value with which ıt has been thus far observed. Assum- 
ing the penhelion passage to fall on September 23, the following 
would be the rough places of the comet :— 


RA. Decl Distance from Intensity 
° Earth . un of Light 
August Io ... 106°5 ...+33°8 ... 1°89 1'22 ... O19 
Iq... IIO'I .. 316 ... 1°85 rig 
18 .. 1136... 29°3 .. 1°82 I'l] ... 0'22 
22... M70... 267 .. 1°78 viq 
26 ... 120°4 ..,+24°0 ... 1°75 Itz ... 0726 


In 1871, when the comet was detected by Borrelly at Marseilles 
with the aid of Tischler’s ephemeris, the intensity of light was 
0°54, and at the last Cape observation, 0°33. On August r0 
the effect of an acceleration of eight days in the time of peyi- 
helion passage would be to increase the comet’s right ascension 
rather more than 3°, and to diminish the declination about 4°°4, 


14’ e e l NATURE 


E 


© 9 


« 


[May 7 1885 





w 


In the middle of September it will have attained the value at 
which observations have been already made. 

This comet was fisst observed by Méchain on January 9, 1790. 
It was rediscovered by Mr. Tuttle at Cambridge, U.S., on 
September 5, 1858: fiom the observations made in this year its 

eriod was ascertained to be about 13 8 years, so that the comet 
had completad five revolutions since it was found by Méchain, 
without having been perceived. According to Clausen’s calcu- 
lations it was in perihelion on the following dates :— 1803, 
November 7; 1817, May 18; 1830, December 6; and 1844, 
June 28. It approaches nearest to the orbit of Jupiter in helo- 
centric longitude 264°, 01 at a true anomaly of about 144°, when 
its distance from the planet’s orbit is o'8. At the comet’s last 
passage through this point in July, 1873, the distance from Jupiter 
was as great as 8:9, 

Subjoined are the elements of the orbit for 1871, expressed as 
usual in the catalogues, and with a slight correction to the pre- 
dicted time of perihelion passage, which the observations showed. 
to be required :— 


Penhelion passage, 1871, December 1°7974 G.M.T. 
. 


Longitude of perihelion ... 116 4 36 Mean 
j ascending node 269 17 12 l Equinox, 
Inclination wee toes 54 17 0 1870 
Eccentricity ... ., a 0'8210540 
Log. perihelion distance 0'0128823 
s semi-axis major 0°7601603 


The corresponding period of revolution is 5044°7 days, or 13°812 
years. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, MAY 10-16 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed } 

f At Greenwich on May to 
Sun rises, 4h 18m. ; souths, 11h. 56m. 12’ts.; sets, 19h 35m ; 
decl. on meridian, 17° 44’ N.: Sidereal Time at Sunset, 
toh, 50m. 
Moon (New on May 14) rises, 2h. 28m. ; souths, 8h. 24m. ; 
sets, Igh. 31m, ; decl. on meridian, 1° 30’ S. 


Planet Rises Sonths Sets Decl on meridian 
h. m hm hm NG 
Mercury .. 3 55 IO 51 17 47 10 7N. 
Venus 4 25 12 3 19 41 17 38 N. 
Mars... 342 IO 44 17 46 ... If 23N. 
Jupiter ... 11 25 I8 4I a 157%.. 1349N. 
Saturn 6 7 14 I5 ... 22 23 22 15 N. 


* Indicates that the setting is that of the following day 


“Oceultations of Stars by the Moon 
Corresponding 
angles from ver- 


May Star Mag. Disap. Reap. tex to right for 
inverted image 
: hm h m o o 
1I . 44 Pisaum wO te 27 nearapproach. I60 — 
16... 130 Tawi 6 ... I8 3I I9 27 137 298 
Phenomena of Fupiter’s Satellites 
May h m May h m. 
ro. 20 46 I. occ. disap. | 14 .. 1946 L tr, ing. 
13 117 I. ty. ing. 22 6 I. tr. egr. 
21 58 IV. occ. disap. | 15 ... 20 27 I. ecl reap. 


22 25 I. occ. disap. 
22 35 IIL ecl. reap. 


The Occultations of Stars and Phenomena of Jupiter's Satellites are such 
as are visible at Greenwich 


May kh 
IO .. 10 Meicury stationary. 
Ir... 9 Mercury at greatest distance from the Sun. 
I3 4 Mercury in conjunction with and o° 21 
south of the Moon. 
13. 4 Mars in conjunction wfth and 2° 4’ north 
of the Moon. 
13 9 Mercury in conjunction with and 2° 27’ south 
of Mais, 
14 18 Venus in conjunction with and 3° 47’ 
north of the Moon. 
16 15 Saturn in conjunction with and 4° 2’ north 
of the Moon. 
e 
bad 
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GEOGRAPHICAL NOTES 


We et to learn that the well-known African explorer, Dr. 
Gustav Nachtigal, died on April 24, on board the German gun: 
boat Mowe, off the west coast of Africa. Dr. Nachtigal was born 
at Eichstadt in 1834, and was trained to the medical profession. 
In 1862 he went to Algiers on account of his health, and ih 
1868 he stated on his memorable joufney into the heart of 
Africa, visiting the territories ®f Bornu, Baghirmi, Wada, 
Darfur, Kordofan, emerging at Khartoum in 1874. This wark 
placed Dr. Nachtigal in the front rank of African explorers. At 
the time of his death, it is well known, he was looking after the 
interests of Germany in connection with its recent afinexations 
in West Africa. r 


THE death is announced from Konigsberg of Di. Karl 
Zoppritz, Professor of Geography-in the University there, and 
well known as the author of the repoits on the progress of geo- 
physics and of African exploration in Behm-Wagner’s Geogra- 
phical Year-Book. 


On Monday last a lecture was delivered at the Alexandra 
Palace by Prof. A. H. Keane, on “The Lapps: their Origin, 
Type, Afnities, Social Usages,” in connection with the com- 
pany of Lapps who have recently arrived in London and pitched 
their tents on the slopes of Muswell Hill for the summer 
months ‘The group consists of seven persons, mostly members 
of one family, from the Karasjok district in Finmark, Norway, 
and belongs to the ‘‘ mountain ” or nomad division of the race. 
As these ‘f Mountain Finns,” as the Norwegi call them, are 
of much purer descent than the ‘‘ River” and ‘‘Sea” Lapps, 
who have given up their nomad hfe and now reside ın settled 
communities either along the riverain tracts or on the sea coast, 
they afford ethnologists a favourable opportunity of studying the 
type of these primitive inhabitaņts of the Arctic regions of 
North-West Europe. They are accompanied by six reindeer, 
and two native dogs used for tending the herds, and have also 
brought with them specimens of the three kinds of sledges still 
m use, and some of the famous snow-shoes with which they 
travel with such surprising velocity over the frozen surface of 
the ground. The average height appears to be about five feet 
(extiemes, 4°10 to 5'4 1n.); but in some other respects the 
type seems to have deviated considerably from the Mongolic, to 
which ıt fundamentally belongs, and has been assirpilated, espe- 
cially in the colour of the hair end eyes, in the complexion and 
shape of the nose, to the surrounding Norse populations. But 
the lecturer seemed disposed to attribute this assimuation rather 
to like climatic influences than to actual intermixture, of which 
there is no direct evidence. 


AT the last meeting of the Geographical Society of Paris, 
M. Thouar desciibed in detail the observations made by him 
during his recent journey in search of the remains of the un- 


fortunate Crévaux expedition in the Northern Chaco. These ` 


were divided into notes on the fora and fauna, with specimens 
of the dialects of the Tobas, Matacos, and Chiriguanos, a 
description of the dress, ornaments, implements, utensils, &c., 
of the Tobas and Chiriguanos, anthropological details of the 
same tmbes, an itinerary fiom Tarija to Asuncion, with 
numerous meteorological observations, and two documents be- 
longing to the Crévaux mission. He added a study on the 
Peruvian and Bolivian afluents of the Amazon. With refer- 
ence to the statement (recently quoted in NATURE) that certain 
members of the mission were still alive amongst the Indians, 
M. Thouar stated that this information should be received with 
the greatest reserve, because the date to which it referred was 
prior to his own sojourn on the frontier, which he traversed 
from north to south when no one gave him any such information. 
Since his return to France he has received directly from Bolivia 
numerous communications from Dr. Gianneccini, who lives on 
the frontier ; in the e nothing is said on the subject. A monu- 
ment to Dr. Crévaux 1s to be unveiled at Nancy on June 13 


THE Geographical Society of Paris has awarded a gold medal 
(La Rouquette’s prize) to the well-known Danish Government 
publication on Greenland, ‘‘ Meddelelser om Gronland,” in which 
are from time to time published the results of the Danish scien- 
tific expedition exploring that continent The same honour has 
befallen Danish subjects twice before, viz Lieut. Graak, for his 
explorations of the east coast of Greenland ; and Messrs Breds- 
dorf and Olsen, for their map, “Esquisse d'une Carte orp- 
graphique de l’Europe.” 


vd 


í 


May 7, 1985] ' 


NATURE 


Sh a AEEA, E NE 


GEOGRAPHICAL education meSweden has for years left much 
to be desired, but of late steps have been taken for its improve- 
ment. Intheso-called ‘‘ Elementar-larovarken” (classical schools) 
geography has hitherto been classed as an appendix to history, 
and at the ‘ Lektor” (candidate) examinations in history and 
geography questions are only asked about the former study. 

e the hours and parts of history-teaching in the schools 
aresdetailed, no such agrangement has been made as regards 
geograph 3 the hours of teachigg are, ın some cases, even not 
fixed. owever, at the congress of teachers held in Stockholm 
last Year, a resolution was adopted to the effect that geography 
ought to form a separate study of the school education. The 
University qf Lund is the only institution which possesses an 
eminent geographer for this Board of Science, viz. Baron von 
Sckverin, who, last year, represented Sweden at the Geogra- 
phical Congress in Toulouse. 


THE last ASnual Report of the Russian Geographical Society 
contains extracts from letters addressed by M. Puijevalsky to the 
Grand Duke Alexander Alexandrovitch, which contains some 
further interesting details about his Hoang-ho jouiney, About 
the end of May he reached, as known, the foot of the Burkhan- 
budda Mountains, which inclose the high Thibet plateau sepa- 
rating it from Tsaidam. Leaving there his baggage, he went 
with only thirteen men to the sources of the Yellow River. The 
climbing on the 15,700 feet high passage of the Burkhan-budda 
ridge took three days. The descent, on the contrary, was very 
short, the plateau of Thibet being there 14,coo to 15,000 feet 
high. Further 60 miles across the desert plateau brought the 
traveller to the sources of the Yellow River. They are 13,600 
feet above the sea-level, and consist of two rivers coming from 
the south and west and rising in the hulls scattered on the plateau. 
A wide marshy valley, Odon-tala, 40 miles long and 20 miles 
wide, feeds numerous springs. The Hoang-ho itself 13 only a 
rivulet dividing into two or three branches, each of them but 80 
to 100 feet wide, and only 2 feet deep at low water. Some 13 
miles below this place the Hoang-ho enters a broad lake, 
colouling its southern part with its muddy water, and, after 
leaving it on the east, it enters again another lake, whence it 
flows out as a large river; further down it makes a great curve 
to avoid the snow-covered Amis-matchin range, and breaks 
threugh, in a wild course, the parallel ridges of the Kuen-lun. 
On the Thibet plateau the expedition experienced dreadful cold, 
In the second half of May snow-storms were as strong as in 
winter, and the night frosts hed ~ 23° Celsius. Still the 
thin grass covering did not perish and a few flowers reappeared 
every day under the sun-rays. Even in June and July the ther- 
monieter fell during bright nights as low down as — 5°. As to rain, 
it poured every day, sometimes several days without interruption. 
The amount of vapour brought by the south-west monsoon and 
deposited there is so great that, during the summer, Northern 
Thibet becomes an immense marsh. Needless to say that 
the advance was difficult for camels. Though uninhabited 
by man, these deserts were full of herds of yakes, khoulans, 
antelopes, and mountain sheep; even beas were seen in 
groups, sometimes of more than ten at once; some thirty 
pairs were shot down; they are altogether very cowardly, 
and fly even when wounded. After having spent a few days at 
the source of the Hoang-ho, M. Prjevalsky went south to the 
Blue River, called there Dy-tchou by the Tangoutes. The 
ating remained hilly, mostly covered with maishes, where the 

ibet rush, hard as iron wire, grows freely. The water-divide 
between the two rivers has an altitude of 14,500 feet. Further 
south the region takes the characters of an Alpine country, still 
devoid of forests, but with a mcher and more varied grass vege- 
tation. Tangoutes, of the Kam branch, were met with, and 
received the travellers, though not friendlily, yet not as enemies 
Some 70 miles across a mountain region brought M. Prjevalsky 
to the Dy-tchou River, at an altitude of 12,700 feet. The river, 
deep and very rapid, is 350 to 420 feet wide. To ford it with 
camels was quite impossible, so that a further advance to the 
south had to be renounced. So it was decided to stay there a 
week and then return to explore the great lakes of the Hoang-ho. 
During this stay the Tangoutes fired once from the opposite bank 
of the Dy-tchou. Returning to the Hoang-ho, M. Prjevalsky 
took another route to reach the lakes of this river, finding his 
way without guides. The Tangoutes closely followed the party, 
on July 13 suddenly attacked them, This attack, as also 
another one, were repulsed, and the only further difficulties were 
in the rams aag snow storms (end of July), On the southern 
fot of the Bur -budda Mountains a party of gold-washers 


was met with. They did not dig the sofl deeper than one op 
two feet, and their washing was most primitive. Still they 

showed handfuls of gold, mostly in corns as large as a pea, or 

twice and thrice the size. After having thes laid over more 

than 670 miles the party returned to Tsaidam, which appeaied 

to them, as desert as it is, a real Eldorado in comparison with 

the Thibet plateau, 


Besipes the special medals awarded to M. Woeilfoff and M. 
N. J. Zinger, the other medals of the Russian Geographical 
Society have been anarded as follows :—Small gold medals to 
the members of the last Pamir expedition, Col. Putyata; M. 
Ivanoff, geologist ; and M. Bendersky, topographer, as also to 
M. Gavniloff for a manuscript on the religious beliefs of the 
Votyaks, and to Prof. Zomakion for magnetic measurements at 
Kazan. The great gold medals were awarded this year by the 
Sections of Ethnography and Statistics to M. Shein for his 
'* Materials for the Study of the Customs and Language of the 
Russian Population in the North-West Provinces of Russia,” 
and to M. Yanjul on the manufactures of the Government of 
Moscow. Sixteen silver medals have been awarded for several 
papers published in the publications of the Society, fog observa- 
tions extended over more than ten yeats on thunderstorms and 
rainfall, to those students who helped Prof. Zomakion in his 
magnetic measurements, and so on. 


THE eccentncihes of the European nomenclature of distant 
regions is well exemplified in the case of the eastern portion of 
the Indo-Chinese peninsula to which so much attention 1s 
attracted just now by the political events in progress there. On 
some English maps we find four separate divisions: stating 
from the north, Tonquin placed next to China; then Annam ; 
then Cochin-China, and finally French Cochin-China. In the 
map accompanying Mr. Colquhoun’s recent work, ‘‘ Amongst 
the Shans,” terntory inhabited by independent tribes is inserted 
between Tonquin and China, which gives five divisions. This 
latter, however, is wholly incorrect, as the Tonquin frontier 
pioper marches with that of China, In other maps (chiefly in 
those published in France) Annam and Cochin-China are thrown 
in together and called indifferently Annam or Cochin-China ; 
while in otheis, mainly those of from ten to twenty years old, 
the whole coast from the Chinese frontier to the French colony 
of Saigon is called sometimes Cochin-China, sometimes Annam. 
We derive’ the name Cochin-China from tke early navigators, 
who applied it to the whole coast round from Siam to China ; 
and various generations, ın search of trade rather than of geo- 
graphical accuracy, have added to the confusion. Since the 
beginning of the present century, when the rulers of Annam 
ımposed their yoke on Tonquin, there has been only one 
political power on this coast, viz. Annam. As the territories of 
this State stood twenty-five years ago, it was bounded by China, 
the Shan States, Siam, Cambodia, and the ocean, and, with the 
exception that Fiance obtained three small States at the extreme 
south in 1861, so it stands at present. Tonquin was a feudatory 
State of Annam when the present war broke out. In a history 
of Annam recently published by Abbé Launay, a missionary 1n 
these regions, we find hrs title-page runs thus: ‘‘ Histoire 
Ancienne et Moderne de l’Annam—Tong-King et Cochin-Chine 
—depuis, &c., &c.;” and im some interesting preliminary 
observations on these names, he explains that the titles Tonquin 
and Cochin-China are relatively recent, and are employed only 
by Europeans, and never by the Annamites. Tonquin comes 
to us from Dong-kinh, formeily the name of the capital, now 
called Hanoi; while Cochin-China comes from Chen-chin, the 
name given to the ancient State of Ciampa, situated to the 
extreme south of the penmsula, Chen-chin was probabl ee 
ceded at one time by Cao, an abbreviation of Cao-tehi ( ta0- 
chi), and from Cao-chen-chin Enropeans have made Cochin- 
China. The name Annam was first given by the Chinese in the 
thud century of our era, It was never used in the official docu- 
ments between the two countries, but it is that by which the 
Annamites now call their country. It was at first applied to 
Tonquin only, but it was extended by conquest to Cochin- 
China, the ancient Ciampa. It should not, says Abbé Launay, 
be used for Cochin-China as distinct from Tonquin, but to the 
two united. The term Gtao-chi, above alluded to, was that 
employed m the earliest epochs for the people inhabiting 
Annam, and was extended to the country. eir historians 
record that when the Emperor of China, Hoang-ti, formed the 
Chinese Empire in the twenty-sixth century before our era, he 
took Giao-chi as his boundary in the south-west. An ancient 
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sacred book of the CRinese, the ‘‘ Chou-king,” which was col- 
Tected in the sixth century before our era by Confucius from the 
remnants of still earlier works, refers to a tribe south of the 
Chinese frontier as¢he Giao-chi, which means ‘‘ toes spread ont,” 
or ‘‘far apart,” a term which points toa wide separation between 
the great toe,and the others. This curious distinctive racial 
mark exists to-day, notwithstanding the lapse of time and the 
social revolytions of twenty-five or thirty centuries amongst the 
Annamites. We might therefore adopt the native distinctions 
a3 stated by Abbé Launay eu d/oc, and call the whole region 
Annam, with sub-divisions Tonquin and Cochin-China; or, 
making a sacrifice of strict accuracy to long habit, we mighl call 
the whole Cochin-China, with sub-divisions Tonquin and 
Annam. But ıt is probably as hopeless at present to expect 
strict uniformity in these names as it is to expect it in the 
orthography of Tonquin, although uniformity even in doing 
wiong would be better here than the present confusion. 


At the meeting of the Dutch Geographical Society on April 
18, Mr. Robidée Van der Aa delivered a lecture on ‘ Papuans 
and Melanesians, and thew Relation to the Malay-Polynesian 
Race.” Succinctly stated, the opinions expressed in the lecture 
were these :—-The opinion once prevailed that the Papuans weie 
the autocthones of the Malayan Archipelago, but that they were 
conguered by the Malays. There is, however, no support for 
this supposition, since ın the interior of none of the Sunda 
Islands has a tribe been found bearing any resemblance to the 
Papuans, Since the researches and discoveries of Miklucho- 
Maclay we may not consider their hair or their dark skin as a 
decisive distinction with regard to other tribes. Moreover, it is 
now stated that their language is related to the Malayan tongue ; 
there are still many customs and usages found amongst them 
similar to those met with among Malays. Fiom all this Mr. 
Van der Aa concludes that the Papuans are one of five families, 
all of which have descended from one ‘insular race,” and were 
separated from each other at an early date. 


THOUGH nothing was said at the Dutch Geographical Society 
on April 18 about the expedition undertaken to the West Indies 
by Prof. Martin and Prof. Suringar, we now learn that they left 
Cuiagoa in March. The former, accompanied by Mr. Van de 
Poel, arrived at Paramaribo and intended to make an excursion 
to the ‘‘Boven Suriname” on March 30; the latter intends to 
go to Venezuela, and after that to some of the Windward Islands, 
viz, St. Martin’s, St. Eustathius, and Saba. 


We take from the Annual Report of the Russian Geographical 
Society the following figures giving the average temperatures for 
twenty-two months at the Sagastyr Polar Station at the mouth 
of the Lena. The following figures are on the Centigrade scale, 
and the first of them gives the ave of the corresponding 
month for the year 1882-1883, while the second is the average 
of the same month for the year 1883-1884 :—September, 0°*1 
and 0°°6 ; October, —1§°*r and 14°"1 ; November, — 27°'9 and 
—25°7 ; December, — 33°°5 and ~ 33°°3 ; January, ~ 37°°2 and 
-35°°8; Febiuary, -41°°3 and —34°°0; March, -31°'5 and 
—35°'2; Apiil, 20°°7 and -21°°8; May, —8°1 and —9°7; 
June, 0'9 and —0°'2; July, 5°°1; August, 3°°8. Average of 
the first year. ~-17°'r ; of the second (incomplete), — 16°°7. As 
seen, both I are closely similar ; the exceedingly low tem- 
peratures of February, 1883, are most remarkable, the average 
of the month being only —41°3, and the lowest temperature 
observed having been ~§2°°3 for the first year and —48°-0 
during the second. The auroras were also less frequent, and the 
magnetic perturbances feebler. The number of hours during 
which auroras were observed is seen from the following figures :— 
September, 13 hours in 1882-1883, and 23 hours in 1883-1884; 
October, 87 and 69; November, 179 and 83; December, 191 
and 178; January, 194 and 151; February, 197 and 126; 
March, 137 and 118; Apri, 10 and 8; none in May to August, 
Total for the first year, 1008 ; for the second, 756. 


Ir results fiom the same report that the delta of the Lena 
extends, by nearly one-half a degree, futha: north than on our 
best maps. The northeın cape of the Danuke (Dounay) Island 
is under 73° 55’ north latitude. This determination does not 
correspond with the Vega map, where Sagastyr, being under 
73° 21’, the northern extremity of the island is under 73° 27’, 
and the course of the Vega in this longitude is under 74° 8’. At 
any rate, M. Yurgens has been compelled to go for twenty miles 
ae Sagastyr before reaching the extremity of the Dounay 
sland. 
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SOME EXPERIMENTS ON THE VISCOSITY 


OF ICE 


THAT ice will change its form under the influence of pressure 
13 exemplified at laige in glaciers, and may be illustrated 
by experiments in the laboratory. How far this is due to a true 
viscosity, aud how far to a rearrangement of the particles Py, 
melting and regelation, 1s a question the discussion of whjc 
among physicists has been of long continuance, though there 
there may now perhaps be soe signs of permanent yielding 
under the influence of continuous pressure. ° 

In the first volume of NATURE (p. 534) Mr. Wm. Matthews 
describes experiments (1870) in which planks of ice, supported 
at each end, but free in the middle, become permafenti bent. 
In the first of these experiments the plank was 6 inches wide, 
28 inches thick, and supported by bearers 6 feet apart. The 
temperature of the air was above the freezing-pojnt of water. 
The plank bent rapidly, so that the total deflection was 7 inches 
in about as many hours. ‘‘ At its lowest point it appeared bent 
at as angle, and was rigid in its altered form.” Its lower 
surface showed minute fissures. In a second experiment a plank 
of somewhat similar dimensions (14 inch thick, 64 to 6 inches 
wide, 6 feet between the supports) became permanently bent. 
The amount of deflection was 3§ for the upper surface and 34 
for the lower surface. The time was 644 hours. The tem- 
perature ‘‘ never rose above the freezing-point ” ; but the fact that 
the thermometer registered 29°°5 F. one morning at 9°30 a.m., 
and 30° F. the next morning at the same time, would lead us 
to suppose that the midday temperature was not far from the 
freezing point. Similar experiments were subsequently carried 
out (1871) by Prof, Tyndall, in Switzerland, and are mentioned 
in NATURE (vol. iv. p. 447). . 

In NATURE, vol. vi. p. 396, Mr. John Aitken describes 
experiments in which weighted shillings were caused to sink 
into blocks of ice. But when the block of ice was previously 
cooled to about 1° below the freezing-point, a shilling weighted 
with go lbs. and left for three and a half hours, ‘‘ was found not 
to have entered in the slightest degree into the ice.” Sub- 
sequently, in 1873 (NATURE, vol. vii. p. 287), Mr. Aitken 
described experiments which showed that ice bends the more 
readily the more air-bubbles it contains. ‘‘ Temperature,” he 
says, ‘‘seemed to have some influence on the rate of bending” of 
these beams, but this point was difficult to determine on account 
of the different beams bending at different rates, at the same 
temperature ; but, so far as could be ascertained from the 
expenments, the beams bent slower the lower the temperature. 
The lowest temperature used in these experiments was rather 
more than 3° F. below freezing.” 

In 1875 Prof. Pfaff described in Pogeendorf’s Annalen (civ. 
p. 169, reported in NATURE, vol. xii. p. 317) a carefully con- 
ducted experiment in which a paralellopiped of ice 52 cm, long, 
2'5 cm. wide, and 1'3 cm, thick, was ‘supported in such a wa 
that 5 mm. at each end rested on the bearers, This was left 
for seven days, fiom February 8 to February 15, the temperature 
varying between -12° and —3°'§° C. The total bend was 
11°5 mm. That is to say, to translate these measurements into 
inches for the sake of comparison with the other results, in a 
bar 20 inches in length between the supports, 1 inch in width, 
and $ inch in thickness; the total bending was a little over 
“45 ofan inch. When the temperature rose to slightly under 
o° C. the bending increased, and amounted to 9 mm. (*34 inches) 
in 24 hours. Other experiments are described by Prof. Pfaff in 
the same paper, and the general conclusion to which he is led is, 
“that even the smallest pressure is sufficient to dislocate ice- 
particles if it act continuously, and if the temperature of the 1ce 
and its surroundings be near the melting point.” 

In the current volume of NATURE (p. 329) there is a report 
of a pape recently read before the Royal Society by Mr. Coutts 
Trotter (to whom I am indebted for references on this subject) 

“ On some physical properties of ice, &c.,” in which were 
described some experiments on the shearing of ic®, carried out 
in a glacier grotto at a nearly uniform temperature of about 
œC. In that report we learn that in the paper itself ‘‘ reasons 
are given for supposing that the range of temperature through 
which ice is sensibly viscous is small,” 

So far as I know no experiments on the viscosity of ice at 
very low temperatures have peen recorded. It is the object of 
the present communication to describe some such erımeñts 
which I have recently conducted, through the kindness and 
couitesy of Messrs. J. S. Fry and Sons, of Bristol, in the snow 
chamber of the reftigerator, at their well-known Cocoa Work®, 
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In this chamber the air, which Mas been pieviously condensed 
and cooled, is allowed to deposit, in the form of snow, the 
moisture which it can no longer retam owing to the great diminu- 
tion of temperature due to expansion, Geoige Punter, whose 
business it is to look after this snow chamber, rendered the most 
intelligent assistance m preparing the bars of ice, and in con- 
dwcfing the experiments. In this mode of experimentation the 
great variation of temperature, namely, between — 30° C., when 
the engines aie stopped in the@evening, and — 12° C., as a 
maxigium when they begin work in the morning is an unavoid- 
able drawback. Still, I think that the experiments, although 
they give uniformly negative results, are woth putting on 
record. . 

Ligperiment 1.—A cylinder of ice was cast with a diameter of 
3 inches, Over it was hung, as in the well-known Bottomley 
experiment (NaTuRF, vol. v. p. 185), a wire loaded with a total 
weight of 5 Ibs? It was left in the freezing-chamber 64 homs. 
No dent was traceable on the surface of the cylinder. 

Experiment 2,—With a similar cylinder aud wire the load 
was increased to ro lbs, and the time to 8 hours, with like 
negative results, 

Experiment 3.——With a similar cylinder and wire the load 
was fin the: inc: eased to 14 lbs. and the tıme to 174 hours, with the 
same result or absence of iesult. This experiment would seem 
to show that the ice refused to yield to a pressure of 20 to 30 
atmospheres, or probably more, applied ın this way and for this 
time. 

Experiment 4.—A bar of ice 14 inches thick, 24 inches wide, 
and supported on bearers 134 inches apart, was left ın the cham- 
ber from 12 noon on Monday until 12 noon on Saturday. It 
showed no sign of bending undec its own weight. 

Experiment §.--A simular bar similaily supported was 
weighted in the middle with 7 Ibs., and left for the same time. 
No sign of bending. 

Experiment 6.—A similar *baı sinularly supported was 
weighted with 18 lbs., and left for the same time. There was 
no bending perceptible to the eye ; but, on :emoving the appa- 
ratus, the bar bioke with the ja: occasioned by setting ıt down 
somewhat carelessly, so that no exact measurement was taken. 

Experiment 7.—A bar of the same Jeogth and width, but 
thinmer, tapering somewhat from q to 3 of an inch in thickness, 
was weighted with 7 Ibs., to which, during the last two days, 
seven additional pounds were added, and left for the same time. 
No bending bf measurement. 

Such negative results are just®what one would expect on 
theoretical grounds, and as an inference from previous experi- 
ments conducted at temperatures nemer the melting-point. But 
it is well not to 1ely on theory or on inference where direct 
experiment is practicable 

e matter, then, would appear to stand at present somewhat 
thus. The visco-ity of ice, due to whatever cause, is— 


(1) At temperatures at and above the melting-poiut . considerable 
(2) 75 y5 below but near 3 sy +» much less. 
3) a» —» between- 3° 5C. and—12°C. . very slight. 
p) » T below -12° C. s$ nml. 


What seems now to be wanted is an experimental determina- 
tion of the lower temperatwie-limit of viscosity, which would 
appear to le somewhere between ~12°C. and —3°°5 C., but 
probably neater the latter temperature, 


University College, Bristol C. LLOYD MORGAN 








BEN NEVIS 


AT the meeting of the Royal Society of Edinburgh held on 

Monday last, Mr. John Mwray, Vice-President, in the 
chair, Mr. R. T. Omond, Supermtendent of the Meteorological 
Observatory on Ben~Nevis, delivered, at the request of the 
Council, an addiess on two years’ residence and work there. 
Mr. Omond, at the outset, recalled the advantages which Ben 
Nevis presenfed as a* high-level meteorological station, the 
cervices of Mr. Clement S. Wiagge, and the chief steps that led 
up to the erection and equipment of the existing permanent 
observatory. Glancing atsome of their daily experiences during 
last summer and autumn, he mentioned that some 3000 or 4000 
tourists climbed the mountam—sometimes at least 100 in a single 
aftenoon. Since the middle of October, however, not more 
thah half a dozen strangers had ventured up. Some came for 
information ; others were disappointed at finding they could not 
be fed as well asesheltered ; others came to Spena the night, but 
were disappointed at finding they could not do so. Most of the 


* 
visitors, however, were satisfied, though a little astonished, by 
the explanation that the building on Ben Nevis was piimarily a 
scientific observatory, and not a hotel Storms of exceptional 
and terrific violence weie described. Beantiful optical pheno- 
mena that had been witnessed, and the comparative scarcity of 
animal life on the mountain, were next alluded to.® Rainbows 
are seldom seen. Thunderstorms are very 1are. The tempera- 
tures during winter are not so low as many people thifk—10° F, 
is about the lowest recorded as yet, and the ordinary winter 
temperatures ran from 15° to 25°. Observing that much must 
yet be done m the work of the discussion aud interpretation of 
the observations made on Ben Nevis, before the observa- 
tions could be safely used, he proceeded to state some 
of the more interesting points which Mr. Buchan had 
already succeeded in approximately establishing : (1) The normal 
or average temperature and barometric pressure for each month, 
and the normal differences between these averages and those at 
sea-level. (2) The daily vatiation of temperature and pressure 
dunng each month, (3) The daily variation in the average 
velocity of the wind—this being shown to be greater at night 
than dunng the day, exactly the 1everse of what holds good at 
sea-level. (4) Variations in the direction of the winds as com- 
pared with those prevalent over Scotland at any given time. A 
comparison of the Ben Nevis winds with those at low-level 
stations sometimes shows that both are pait of one system, 
whether cyclonic or anti-cyclonic ; but the direction is almost 
always different, and in the case of cyclonic storms, coming from 
the west. The observed differences in direction seem to give 
an indication as to whether the stom centre is to pass to the 
north or south of Ben Nevis. If this point can be definitely 
made out, it will obviously be of ummense value in forecasting 
weather. (5) The hygrometric observations indicate that the 
atmosphere on the Ben shows that during ordinary weather a 
state of persistent saturation, usually accompanied by fog 
or mist, prevails; but occasionally a sudden and extra- 
ordinary drought sets in, the temperature rises, and the 
sky clears, not merely of fog, but often of every vestige 
of cloud, and at the same time the valleys and lower 
hills aie often shrouded in mist, showing that this dryness 
coming from above ıs not able to penetiate 1ight down to the 
sea-level. The thorough investigation of these phenomena 1s 
one of the most important pieces of work connected with the 
Observatory, and may be expected to throw great light on the 
question of atmospheric circulation. (7) The rainfall of Ben 
Nevis 1s greatly in excess of what several theories of the distriou- 
tion of rain led them to expecta result possibly due to the 

eat vertical movements of the atmosphere indicated by the 

ygrometric indications referred to above. Though there are 
many high-level stations in different parts of the world, none, 
perhaps, are so favomably situated as Ben Nevis for the investi- 
gation of what he had explained is the present great problem in 
meteorology, namely, the vertical movements of the almosphere. 
If the Scottish Meteorological Society were possessed of suffi- 
cient funds to establish a completely-equipped obseivatory at the 
foot of Ben Nevis as well as on the summit, he was convinced 
that the sciente of meteorology would advance far more in & 
few years than ıt would by a generation of ordinary work with 
low-level] stations alone. 





SUNLIGHT AND THE EARTHS 
ATMOSPHERE: 


THERE is, we may remember, a p e in which Plato in- 

ures what would be the thoughts of a man who, having 
lived from infancy under the roof of a cavern, where the light 
outside was inferred only by its shadows, was brought for the 
first time into the full splendors of the sun. 

We may have enjoyed the metaphor without thinking that it 
has any physical application to ourselves who appear to have no 
roof over ou: heads, and to see the sun’s face dady ; while the 
fact is that if we do not see that we have a ioof over our heads 
in our atmosphere, and do not think of ıt as one, it 1 because 
it seems so transparent and colowless. 

Now, I woh to ask your attention to-night to considerations 
in some degree novel, which appear to me to show that it is not 
transparent as it appears, and that this seeming colourlessness is 
a sort of delusion of our senses, owing to which we have never 


I Lecture delivered at the Royal Institution, April 17, 1885, by S. P. 
Langley. Communi by the author. 
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~ in all our lives seen the true colour of the sun, which is ın reality 
blue 1ather than white, as it looks, so that this air all about and 
above us 1s acting like a coloured glass roof over our heads, or a 
sort of optical sieve, holding back the excess of blue in the 
original sunhght, and letting only the white sift down to us. 
will fiis@ask you, then, to consider that this seeming colour- 
lessness of the air may be a delusion of our senses, due to 
sey whith has never given us anything else to compare it 
with. 

If thatcave had been lit by sunshine coming through a reddish 
glass in its roof, would the perpetual dweller in ıt ever have had 
an idea but that the sun was red? How is he to know that the 
glass is ‘‘coloured” if he has never im his life anything to com- 
pare it with? How can he have any idea bat that this is the 
sum of all the sun’s radiations (corresponding to our idea of white 
or colourless light), wili not the habit of his life confirm him 
in the idea that the sun is red; and will he 1 ot think that 
there is no colour in the glass so long as he cannot go outside to 
see? Has this any suggestion for us, who have none of us ever 
been outside our crystal roof to see? 

We must all acknowledge in the abstract, that habit is equally 
stong m us whether we dwell in a cave or under the sky, that 
what we have thought from infancy will probably appear the 
sole possible explanation, and that, if we want to break its 
chain, we should put ourselves, at least in imagination, under 
conditions where it no longer binds us. 

The Challenger has dredged fiom the bottom of the ocean 
fishes which live habitually at great depths, and whose enormous 
eyes tell of the correspondingly faint ight which must have 
descended to them through the seemingly transparent water. It 
will not be as futile a speculation as it may at first seem, to put 
ourselves in imagivation in the condition of creatures under the 
sea, and ask what the sun may appear to be to them; for if 
the fish who had never msen above the ocean floor were an 
intelligent being, might Że not plausibly reason that the dim 
greenish light of his heaven—which is all he has ever known— 
was the full splendour of the sun, shining through a medium 
which all his experience shows is tanspaient ? 

We ourselves are, in very fact, living at the floor of a great 
aerial sea, whose billows roll hundreds of miles above our heads. 
Is it not at any rate conceivable that we may have been led into 
a like fallacy from judging only by what we see at the bottom? 
May we not, that 1s, have been led into the fallacy of assuming 
that the intervening medium above us ıs colowless because the 
light which comes through it is so? 

I freely admit that all men, educated or ignorant, appea: to 
have the evidence of their senses that the air 1s colourless, and 
that pure sunlight is white, so that if I venture to ask you to 
listen to considerations which have lately been brought forward 
to show that it is the sun which is blue, and the aur really acts 
like an orange veil or ike a sieve which picks out the blue and 
leaves the white, I do so in the confidence that I may appeal to 
you on other grounds than those I could submit to the primitive 
man who has his senses alone to tiust to ; for the educated intel- 
ligence possesses those senses equally, and in addition the 
ability to interpret them by the light of reason, and before this 
audience ıt 1s to that interpretation that I address myself. 

Permit me a materal illustiation. You see thiough this 
glass, which may typify the intervening medium of air or water, 
a circle ef white light, which may 1epresent the enfeebled disk 
of the sun when so viewed. Is this intervening glass coloured 
or not? It seems nearly colourless ; but have we any night to 
conclude that it is so because it seems so? Are we not /ading 
wt for granted that the original light which we see through it is 
white, and that the glass is colourless, because the hght seems 
unaltered, and ıs not an appeal to be made here from sense to 
reason, which, in the educated observer, recalls that white light 
is made of various colours, and that whether the original hght 
is really white and the glass transparent, or the glass really 
coloured and so making the white, is to be decided only by 
experiment, by taking away the possibly deceptive medium? I 
can take away this glass, which was not colomless, but of a 
deep orange, and you see that the ongnal light was not 
white, but intensely blue. If we could take the atmosphere 
away between us and the sun, how can we say that the same 
result might not follow? To make the meaning of our illustration 
clearer, observe that this blueness is not a pure spectral blue. 
It has im it red, yellow, blue, and all the colours which make 
up white, but blue in superabundance ; so that, though the white 
1s, so to say, latent there, the dominant effect is blue. The 


glass coloured veil does not pit anything i, but acts I repeat 
like a sieve straining ote the blue, and letting through to us the 
white light which was there ın the bluishness, and so may not 
our air do so too? 

I think we already begin to see that it is at any rate conceiv- 
able that we way have been hitherto under a delusion about the 
true colour of the sun, though of course this is not proving fhet 
we have been so, and ıt will at any ratt, I hope, be evident that 
here is a question raised which@ught to be settled, for the blue- 
ness of the sun, if proven, evidently affects our present kaow- 
ledge in many ways, and will modify our present views m optics, 
in meteorology, and in numerous other things. In optics, 
because we should find that white light is sof the su of the sun’s 
radiations, but only of those dregs of them which have filtered 
down to us ; in meteorology because it is suggested that the tem- 
perature of the globe and the condition of man on it, depend in 
part on a curious selective action of our air, whiclf picks out parts 
of the solar heat (for instance, that connected with its blue h ht), 
and holds them back, letting other selected portions come to ns, 
and so altering the conditions on which this heat by which we 
live, depends; m other ways, innumerable, because, as we 
know, the sun’s heat and light are facts of such central 1nport- 
ance, that they affect almost every part of scientific knowledge. 

It may be asked what suggested the idea that the sun may be 
blue rather than any other colour. 

My own attention was first directed this way many years ago 
when measuring the heat and hght from different parts of the 
sun’s disk. It is known that the sun has an atmosphere of its 
own which tempers its heat, and, by cutting off certain radiations 
and not others, produces the spectral lines we are all familiar 
with. These lines we customarily study in connection with the 
absorbing vapours of sodium, iron, and so forth, which produce 
them ; but my own attention was paiticularly given to the regions 
of absorption, or to the colour it caused, and I found that the 
sun’s body must be deeply bluish, and that it would shed blue 
light except for this apparently colomless solar atmosphere, 
which really plays the part of a reddish veil, lettmg a 
little of the blue appear on the centre of the sun’s disk whee it is 
thinnest, and stamuing the edge red, so that to delicate tests the 
centre of the sun is a pale aqua-manine, and its edge a garnet. 
The effect I found to be so important, that if this all but invrible 
solar atmosphere were diminished by but a thud pait, the tem- 
perature of the British islands would rise above that of tke torrid 
zone, and this directed my attention to the greaP practical im- 
portance of studying the action of our own terrestrial atmosphere 
on the sun, and the antecedent probability that our own air was 
also and independently making the really blue sun into an ap- 
parently white one. e actually know then, beyond conjecture, 

ya comparison of the sun’s atmosphere, where it 1s thickest, 
and where ıt is thinnest, that an apparently colourless atmosphere 
can have such an effect, and analogous observations which I 
have carried on for many yeais, but do not now detail, show 
that the atmosphere of our own planet, this seemingly clear air 
in which we exist like creatures at the bottom of the sea, does 
do so. 

We look up through our own air as through something so 
limpid ın its purity that ıt appears scarcely matter at all, and we 
are apt to forget the enormous mass of what seems of such light- 
ness, but which really presses with nearly a ton to each square 
foot, so that the weight of all the buildings in this great city, for 
instance, 1s less than that of the air above them. 

I hope to shortly describe the method of proof that it too has 
been acting like an optical sieve, holding back the blue ; but it 
may naturally be asked, ‘‘Can our senses have so entirely de- 
ceiyed us that they give no hint of this truth, if it be one? is the 
ap’ wholly to recondite scientific methods, and are there no 
indications, at least, which we may gather for ourselves?” I 
think there are, even to our unaided eyes, ind cations that the 
seemingly transparent air really acts as an orange medium, and 
keeps the blue light Lack in the upper sky. , è 

T hold this piece of glass before my eyes, 1t seems colour- 
less and transparent, but it is proved not to be so by looking 
through it edgewise, when the light, by traversing a greater 
extent, brings out its true colour, which is yellow. Every one 
knows this in every-day experience. We shall not get the 
colour of the ocean by looking at it ina wine-glass, but by gazing 
through a great depth of it Pand so it 1» with the air. If weleok 
directly up, we look through where it is thinnest ; but if we look 
horizontally through it towards the horizon, thrgugh great thick- 

| nesses, as at sunrise or sunset, is it not true that this air, wh&e 
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we see its real colour most plaħnly, makes the sun look very 
plainly yellow or orange? 

We not only see here, in humid English skies, the ‘orange 
sunset waning slow,” but most of us in these days of travel can 
perfectly testify that the clearest heavens the earth affords, the 
ro.y tint on the snows of Mont Blanc, forerunning the dawn, or 
the Warm glow of the sun as he sets in tian skies, show this 
most clearly—show that tRe atmosphere holds back the blue rays 
by preference, and lets the orang® through. 

Tf, next, we ask, ‘‘ What has become of the blue that it has 
stopped?” does not that very blue of the midday sky relate the 
rest of the story—that blue which Prof. Tyndall has told us is 
due to the presence of innumerable fine particles in the air, 
whigh act selectively on the solar waves, diffi the blue hght 
towards us? I hope it will be understood that Prof. Tyndall is 
ın no way responsible for my own mferences ; but I think it is 
safe at least td say that the sky is not self-luminous, and that, 
smce it can only be shini g blue at the expense of the sun, all 
the light this sky sends us has been taken by our atmosphere 
away from the ditect solar beam, which would grow both 
brighter and bluer if this were restored to it. 

If all that has been said so far renders it possible that the sun 
may be blue, you will still have a right to say that “ possi- 
bilities” and ‘‘maybes” are not evidence, and that no chain of 
mere hypotheses will draw truth out of her well. We are all of 
one mind here, and I desire next to call your attention to what 
I think is evidence, 

Remembering that the case of our supposed dweller in the 
cave who could not get out-ide, or that of the inhabitants of the 
ocean-floor who cannot rise to the surface, is really like our own, 
over whose heads is a crystalline roof which no man from the 
beginning of tıme has ever got outside of, an upper sea to whose 
surface we have never risen ; we recognise that if we could rise 
to the surface, leaving the medium whose effect 13 in dispute 
wholly beneath us, we should see the sun as it is, and get proof 
of an incontrovertible kind ; and that, if we cannot entirely do 
this, we shall get nearest to proof under our real circumstances 
by going as figh as we can in a balloon, or by ascending 
a very high mountain. The balloon will not do, because we 
have to use heavy apparatus requiring a solid foundation. The 
proof to which I ask your kind attention, then, is that derived 
from the actual ascent of a remarkable mountain by an expe- 
dition undertaken for that pu pose, which cariied a whole physi- 
cal laboratory Wp to a point where ngarly one-half the whole atmo- 

here lay below us. I wish to describe the difference we found ın 
the sun’s energy at the bottom of the mountain and at the top, 
and then the means we took to allow foi the effect of that part of 
the earth’s atmosphere still over our heads even here, so that 
we may be said to have viitually got outside it altogether. 

Before we begin our ascent, let me explain more clearly what 
we me going to seek. We need not expect to find that the 
original sunlight is a pure monochromatic blue by any means, but 
that though its rays contain 1ed, orange, blue, and all the other 
spectral colours, the blue, the violet and the allied tints were 
originally there ın disproportionate amounts, so that, though 
all which make white were present from the first, the 
refrangible end of the spectrum had such an excess of colour 
tbat the dominant effect was that of a blueish sun. In 
the same way, when I say briefly that our atmosphere has ab- 
sorbed this excess of blue and let the white reach us, I mean, 
more strictly speaking, that this atmosphere has absorbed a 
the colours, but, selectively, taking out more orange than red, 
more green than orange, more blue than green ; so that its action 
is wh illy a taking ouf—an action like that which you now see 
going on with this sieve, sifting a mixture of blue and white 
beads, and holding back the blue while letting the white fall 
down. 

This experiment only rndely typifies the action of the atmo- 
sphere, which is di-crimimating and selective in an amazi 
di , and as éheie are really an infinite number of shades ‘of 
colour in the spectium, ıt would take for ever to describe the 
action in detail. It is merely for brevity, then, that we now 
unite the more refrangible colous under the general word 
**blue,” and the others under the corresponding terms ‘‘ orange” 
or ‘‘red.” 

All that I have the honour to lay before you, is less an an- 
nourcement of absolute novelty thar? an appeal to your already 
acquired knowledge and to yom reason as superior to the delu- 
sions of sense. J have, then, no novel experiment to offer, but 
to Rsk you to look at some familiar ones in a new light. 


æ 

We are most of us familiar, for instance, with that devised 
by Sir Isaac Newton to show that white light is compounded of 
blue, red, and other colours, where, by turning a coloured wheel 
rapidly, all blend into a grayish white. Here you see the “seven 
colours ” on the screen ; but, though all are here, I have inten- 
tionally arranged them, so that there is too much Wue, and the 
combined result is a very bluish white which may roughly stand 
for that of the original sun-ray, I now alter the prdéportion of 
the colours so as to virtually take out the excess of blue, and 
the result is colour'ess or white light. White, then, 1s not 
necessarily made by combinmg the “seven colours,” or an 
number of them, unless they are there in just proportion (whic! 
is in effect what Newton himself says) ; and white, then, may he 
made ont of such a bluish hght as we have described, not by 
putting anything to it, but by taking away the excess which 1s 
there already. 

Here, again, are two sectors—one blue, one orange-yellow 
with the blue in excess, making a bluish disk where they are 
revolved. I take out the excess of blue, and now what remains 
1s white. 

Here is the spectrum itself on the screen, but a spectrum 
which has been artificially modified so that the blue end is rela- 
tively too strong. I recombine the colours (by Prof. Rood’s 
ingenious device of an elastic miiroi), and they do not make a 
pure white, but one tinted with blue. I take out the original 
excess of blue, and what remains combines into a pure white, 
Please bear in mind that when we “‘ put in” blue here, we have 
to do so by straining out other light through some obscuring 
medium, which makes the spectrum darker ; but that, in the case 
of the actual sunlight, introducing more blue, introduces more 
light, and makes the spectrum brighter. 

The spectrum on the screen ought to be made still brighter in 
the blue than it is—far, far brighter—and then ıt might repre- 
sent to us the original solar spectrum before it has suffered any 
absorption either in the sun’s atmosphere ot our own. The 
Frauenhofer lines do not appear in it, for these, when found in 
the solar spectrum, show that certain individual rays have been 
stopped, or selected for absorption by the intervening atmo- 
spheres ; and though even the few yard of atmosphere between 
the lamp and the screen absorb, it is not enough to show. 

Our spectrum, as it appears before absorption, might be com- 
pared to an army divided into numerous brigades, each wearing 
a distinct uniform, one red, one green, one blue, so that 
all the colours are represented each by its own body. If, to 
represent the light absorbed as it progresses, we supposed that 
the army advances under a fire which thins its numbeis, we 
should have to consider that (to give the case of nature) this 
destructive fire was directed chiefly against those divisions 
which were dressed in blue, or allied colours, so that the arm: 
was thinned out unequally, many men in blue being killed o 
for one in red, and that by the time it has advanced a certain 
distance under fire the proportion of the men in each brigade 
has been altered, the red being comparatively unhurt. Almost 
all absorption 1s thus selective in its action, and often in an 
astoni-hing degiee, killing off, so to speak, certain rays in 
preference to others, as though by an intelligent choice, and 
destroying most, not only of certain divisions (to continue our 
illustration), but even picking out certain files in each company. 
Every ray, then, has its own individuality, and on this I cannot 
too strongly insist ; fo. just as two men retain their personalities 
under the same red uniform, and one may fall and the other 
suivive, though they touch shoulders in the 1anks, so in the 
spectrum certain parts will be blotted out by absorption, while 
others next to them may escape. 

To illustrate this selective absorption, I put a piece of didy- 
mium glass in the path of the ray. It will, of course, absorb 
some of the light, but instead of dimming the whole spectram, 
we might almost say it his aibitrarily chosen to select one 
narrow pait for action, in this particular case choosing a narrow 
file near the orange, and letting all the rest go unharmed. In 
this arbitrary way our atmo phere operates, but in a far more 
complex manner, taking out a narrow file here and another 
there, in hundreds gf places, all through the spectrum, but on 
the whole much the most in the blue, the Frauenhofer lines being 
merely part of the evidence of this wonderful quasi-intellizent 
action which bears the name of selective absorption. 

Before we leave this spectrum, let us recall one most important 
matter. We know that here beyond the red is solar energy in 
the form of heat which we cannot see, but not on that account 
any less important. More than half the whole power of the 
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sun is here invisible, and if we are to study completely the 
action of our atmosphere, we shall have to pay gteat attention 
to this part, and find out some way of determining the loss in it, 
which will be difficult, for the ultra-red end is not only invisible, 
but compressed, the red end being shut up like the closed pages 
of a book, 4s you may notice by compaiing the narrowness of 
the red with the width of the blue. 

Now refraction by a prism is not the only way of forming a 
spectrum. Nature furnishes us colour not only from the rain- 
bow, but from non-transparent substances like mother-of-pearl, 
where the iridescent hues are due to microscopically fine lines 
Art has lately surpassed nature in these wonderful ‘‘ gratings,” 
consisting of pieces of polished metal, ın which we see at first 
nothing to account for the splendid play of colour apperently 
pouring out from them like light fiom an opal, but which, on 
examination with a powerful microscope, show lines so narrow 
that there are from 50 to 100 in the thickness of a fine human 
hair, and all spaced with wonderful precision. 

This grating is equal in defining power to many such prisms 
as we have just been looking at, but its light daes not show well 
upon the screen. You see, however, that its spectrum 
differs ftom that of the prism, in that in this case the red end is 
e ded, as compared with the violet, and the invisible ultra- 

is expanded still more, so that this will be the best means 
for us to use in exploring that ‘‘dark continent” of invisible 
heat found not only in the spectrum of the sun, but of the 
electric light, and of all incandescent bodies, and of whose 
existence we aleady know from Herschel and Tyndall. 

Now we cannot reproduce the actnal solar spectrum on the 
screen without the sun itself, but here are photographs of it, 
which show parts of the losses the different colours have suffered 
on their way to us. We have before us the well-known 
Frauenhofer lines, due, you remember, not only to absorption in 
the sun’s atmosphere, but also to absorption in our own. We 
have been used to think of them in connection with their cause, 
one being due to the absorption of iron-vapour in the sun, 
another to that of water-vapour in our own air, and so forth ; 
but now 1 ask you to think of them only in connection with the 
fact that each is due to the absorption of some part of the 
original Zig, and that collectively they tell much of the story of 
what has happened to that light on its way down to us. Ob- 
serve, for instance, how much thicher they lie m the blue end 
than in the red—another evidence of the great proportionate 
Joss in the blue. 

If we could restore all the lost light in these lines, we should 
get back partly to the original condition of things at the very 
ount, and, so far as our own air is concerned, that is what we 
are to ascend the mountain for—to see, by going up through 
nearly half of the atmosphere, what the rate of loss is in each 
ray by actual tral; then, knowing this rate, to be able to allow 
for the loss in the other part still above the mountain-top, and, 
finally, by recombining these rays to get the loss as a whole. 
Remember, however, always, that the most important part of 
the solar energy is in the dark spectium which we do not see, 
but which, if we could see, we should probably find to have 
numerous absorption-spaces init co nding to the Frauenhofer 
lines, but where heat has been stopped out rather than light, To 
make our research thorough, then, we ought not to trust to the 
eye only, or even chiefly, but have some way of investigating 
the whole spectrum ; the invisible in which the sun’s power 
chiefly lies, as well as the visible, and both with an instrument 
that would discriminate the energy in these very narrow spaces, 
like an eye to see in the dark ; and if science possesses no such 
instrument, then it may be necessary to invent one. 

The linear thermopile is nearest to it of any, and we all here 
know what good work it has done, but even that is not sensitive 
enough to measure in the grating spectrum, in some parts of 
which the heat is 400 times weaker than in that of a prism, and 
we want to observe this invisible heat in very narrow spaces. 
Something like this has been provided since by Capt. Abney’s 
most valuable researches, but these did not at the time go low 
pnough for my purpose, and I spent nearly a year before ascend- 
ing the mountam ın inventing and perfeqji the new instru- 
ment for measuring these, which I have ca edthe “ bolometer” 
or “ray-measurer.” The principle on which it is founded is 
the same as that employed by my late lamented friend, Sir Wm. 
Siemens, for Measuring temperatmes at the bottom of the sea, 
which is that a smaller electric current flows through a warm wire 
than through a cold one. 

One great difficulty was to make the conducting wire very 
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thin, and yet continuous, and®for this pmpose almost endless 
experiments were made, among other substances pure gold 
having been obtained by chemical means in a plate so thin that 
it transmitted a sea-green light through the solid substance of 
the metal. This proving unsuitable, I learned that iron had 
been rolled of extraordinary thmness m a contest of skill between 
some English and American iron-masters, and, piocuring sorħes I 
found that 15,000 of the iron plates they had rolled, laid offe on 
the other, would make but on English inch. Here is some of 
it, rolled between the same rolls which turn ont plates for an 
iron-clad, but so thin that, as I let it drop, the iron plate flutters 
down like a dead leaf. Out of this the first bolometers were 
made, and I may mention that the cost of these amrlier experi- 
ments was met from a legacy by the founder of the Royal Insti- 
tution, Count Rumford. The iron 1s now replaced by platinum, 
in wires or rasher tapes, from 1-2009 to 1-20,000th of an inch 
thick, one of which is within this button, where4t is all but in- 
visible, being far finer than a human-hair. I will project it on 
the screen, placing a common small pin beside it as a standard 
of comparison. This button 1s placed im this ebonite case, and 
the thread is moved by this micrometer sciew, by which it can 
be set like the spider line of a reticule; but by means of this 
cable, connecting it to the galvanometer, this thread acts as 
though sensitive, like a nerve laid bare to every indication of 
heat and cold. It is then a sort of sentient thing: what the eye 
sees as light it feels as heat, and what the eye sees as a narrow 
band of darkness (the Frauenhofer line) this feels as a narrow belt 
of cold, so that when moved parallel to itself and the Frauen- 
hofer lines down the spectrum it registers their presence. 

It is true we can see these in the visible spectrum, but you 
remember we propose to lore the invisible also, and since to 
this the dark is the same as the lent, it will feel absorption lines 
in the infra-red which might remain otherwise unknown. . 

Ihave spent a long time in these preliminary researches ; in 
indirect methods for determining the absorption of our atmo- 
sphere, and in experiments and calculations which I do not de- 
tail, but it is so often supposed that scientific investigation is a 
soit of happy guessing, and so little is realised of the labour of 
preparation and proof, that I have been somewhat particular 
m describing the essential parts of the apparatus finally em- 
ployed, and now we must pass to the scene of their use. e 


(To be continued.) 





. 
THE INSTITUTION OF MECHANICAL 
ENGINEERS 


A VERY interesting discussion on the merits of the Maxim 
automatic machine-gun, which was described in NATURE, 

vol. xau. p. 414, took place at the special meeting of the Tnsti- 
tuton held on the joth ult. In repiy to Mr. Carbutt, M.P., 
the inventor explained that the recoil of the puns which is 
utilised for loading and firing, did not interfere with the accuracy 
of aim, and instanced the circumstance that as good target-practice 
was made in firing from the shoulder as with fixed rifles; whilst 
the en of recoil was sufficient to cairy on the automatic 
nenon, whether the muzzle of the gun was elevated or depressed. 
As regarded keeping the barrel cool, he found that the water- 
jacket around the body of the gun acted most efficiently, as 
powder in exploding produced very little heat-energy, or, as 
Re tut it, “he should not buy gunpowder to raise steam.” 
During all his experiments he had used only Government cer- 
tridges, and had never found one to fail; he thought it would 
be an advantage if cartridges were packed in cases containing 
calcium chloride or other hydroscopic mateiial, so that they 

ight not be injured by moisture. 

e gun was frequently fired during the meeting, and its 
automatic action was thoroughly shown, as well as its freedom 
from danger should a cartridge hang fire. Mr. Maxim had a 
most enthusiastic reception, the general feelingeof the speakers 
and of the meeting bemg in favour of the gun being taken up 
by the British Government, the President and Mr. Adamson 
giving it as their opinion that, if the necessfty should occur, 
tooo of these guns could be produced weekly at a month’s 
notice, when their use wight have as material an effect on a 
campaign as the needle-gun had at Sadowa. Mr. Maxim is now 
experimenting with a mort recent form of gun of his invention, 
which fires a projectile 3 lbs. weight at the mte of 120 shots a 
munute ; in this the cartridges are fed from gbove, which much 
simplifies the mechanical arrangement, as no apparatus h® to 
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be arranged for lifting the caitridges into the magazine of the 
gun; in this new form the total length of firing apparatus is 
22 inches. This arrangement was not descibed, as the various 
patents for which the inventor had made application, amounting 
tg qver a hundred in all, were not yet complete. 

Qn the Ist inst. was read Prof. Kennedy’s abstract of the work of 
the Research Committee of the Institution on Riveted Joints. There 
can be no question of the value @f a series of experiments of this 
char&cter, covering in all 290,—64 on perforated (punched and 
dnlled) plates, 97 on actual joints, 44 on the tenacity of the 
plates used = the joints, 33 on the tenacity and shearing resist- 
ance of the fivet steel used in the joints, and the rest on various 
otber matters connected with them. The whole of the experi- 
ments were made upon soft steel supplied from the Landore 
Siemens-Stee], Works, which was found to have a tenacity of 
from 28 to 30 tons per square inch, with an extension of 23 to 

. 25 per cent. in a length of ro inches, The limit of elasticity of 
the metal was generally about 60 per cent of its ultimate resist- 
ance, the percentage of carbon in the plates was given as about 
0°18, 

The main conclusions drawn from these experiments are the 
following :—The metal between the rivet holes has a consider- 
ably greater tensile 1esistance per square inch than the same 
metal unperforated, the excess tenacity varying from 20 to about 
8 per cent. The shearing resistance of rivet steel is a much 
more variable quantity than the tenacity of steel plate or of the 
rivet steel itself—a 1esult due, Prof. Kennedy thinks, in some 
manner to the want of attention directed to this point, or of 
experiments specially upon it. The size of the rivet heads and 
ends plays a most important part in the strength of the joints, at 
any rate in the case of single riveted joints ; an increase of about 
one-third of weight of metal in the heads and ends increased the 
resistance of the joint 84 per cent., the additional strength being 
no doubt due to the preventién of so great tensile stress in the 
rivets through distortion of the plates. The strength of a joint 
made across a plate is equal to that of one made in the usual 
direction. The intensity of bearing pressure on the rivets 
exercises, with jomts proportioned in the ordinary way, a very 
important influence on their strength, The value of hydraulic 
as compared with hand riveting, in the case when sound hand- 
riveting is possible, lies in the mcreased security and stiffness it 
gives at ommary working loads rather than in any actual 
raising of the breaking load. 

The experiments point to very simple rules for proportioning 
joints of maximum strength. Assuming a bearing pressure on 
the rivet of 43 tons per sanare inch, and an excess tenacity of 
the plate of 10 per cent. of its original strength, the diameter of 
the rivet-hole should be 2} times the thickness of the plate, 
and the pitch of the rivets 23 times the diameter of the 
holes for single riveted joints, while for double-riveted lap-joints 


with the same ratio of diameter to thickness the 1atio of pitch” 


to diameter should be from 3°64 to 3°82. Ifa smaller rivet be 
used than that here specified, the joint will not be of uniform, 
and therefore not of maximum, strength ; but with any other size 
of rivet the best 1esult will be obtained by using a pitch 
calculated from the following formula, viz. :—~ 
a 
p= ae +d, 
where ¢ is the pitch, d the diameter of the hole, and ¢ the thick- 
ness of the plate, whilst the mean value of the constanta is 0°56. 
By use of formula for double-rveted lap-joints it is likely 
that the prescribed size of 1ivet may be inconveniently large ın 
practice. In this case the diameter of the rivet should be taken 
as large as possible, and the above formula will give the pitch, 
by makimg the constant a = 1°15 in the mean, For double- 
riveted butt-joints of maximum strength the diameter of the 
uvet hole should be 1'8 times the thickness of the plate, and the 
pitch shoulgl be 4'r times the diameter of the hole. ` 
In a boiler the plate is much more affected by time than the 
rivets, and it is therefore not unreasonable to estimate the per- 
ceutage by which the plates might be weakened by corrosion 
before the boiler would be unfit for use at its proper steam- 
pressure, and to add correspondingly to the plate area. In this 
case the joint should be proportioned not for the actual thickness 
eof the plate, but for a nominal tbıckness less than the actual by 
the assumed percentage. The joint will thus be approximately 
one of uniform strength by the time it has reached its final 
* workable cofdition, up to which time the joint as a whole will 
not really have been weakened, the corrosion only gradually 
bringing the strength of the plates down to that of the rivets. 


e 


° e 


There is an interesting point to which we propose reference 
on a future occasion, viz the probable causes to which an 
increase of tensile strength in the remaining material of per- 
forated plates may be due. 

The President, at the conclusion of an interestipg discussion, 
refeired to the circumstances that the paper was An abstract of 
three years’ work, the experiments having been carried. on by 
Prof. Kennedy fiee of charge to the Institution’ whilst the 
material supphed and the work of preparing the various joints 
tested had been performed at prime cost. 

The main feature in connection with the Blooming Milk 
designed by Mr. C. B. Holland, of Ebbw Vale, a paper 
describing which was read, was the application of hydraulic 
power to all the work performed, except that of actually driving 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD.—On Tuesday last an effort was made to relieve 
Honour men in the non-classical final schools from thé drudg 
entailed hy the present Pass Classical Moderations. Counci 
brought forward a scheme substituting a Preliminary Honour 


Examination in each Honour School in lieu of ‘‘ Pass Mods.” 


Under this scheme the study of the classical languages would 
not be required of any candidate for honours in Natural Science 
or Mathematics after he had passed the present Responsions or 
‘Smalls ;” thus an extra year would be given to the study of 
the subjects choser for the final schools. Unfortunately for the 
measure, the preamble—mainly of general character—contained 
one clause relating to Mathematics which would have exempted 
mathematical class-men from any literary work, and the preamble 
was therefore opposed by many who approved of its general 

olicy bnt desired an opportunity of discussing or amending the 

reliminary Examinations to be mtroduced into each Faculty, 
The preamble, after a long debate, was lost on a division by 
one vote only—71 voting for it and 72 against. No doubt a 
similar measure will be brought forward again. 





SCIENTIFIC SERIALS 


To the number of the Journal of Botany for March Mr, F, 
Townsend contributes an illustrated paper on the floral envelopes 
of Cypeiacere and Graminez, in which he claims a closer homo- 
logy between the conesponding parts in the two orders than has 
generally been allowed.—Mr. G. Murray has another and 
apparently a final word on the so-called ‘“‘sclerotiets” found by 
Mr. A. S. Wuson and Mr. Wouthington Smith in the leaves of 
diseased potatoes, and which he demonstrates not to have the 
organic stiucture attributed to them and to be unconnected with 
the potato disease.—In the number for April Mr. T. Hick gives 
a further observation on the continuity of protoplasm, which he 
finds to prevail throughout the frond of a seaweed belonging to 
a different group from those in which it had hitherto been ob- 
eerved, the common Ascophylium nodosum (Fucus noaosus).—In 
addition to these papers there ae in these two numbers others 
which are descriptive or refer to local botany. 

THE most interesting article in the Nuovo Giornale. Botanico 
ftaliano for January, 1855, is by Signor Cugini on the anatomy of 
the inflorescence and of the flowers of Droon edule. The inter- 
mediate position occupied by the Gymnosperms, and especially 
by the Cycadeæ, between Cryptogams and the more highly 
developed flowering plants, renders especially valuable any fresh 
contribution towards the knowledge of the structure of theu 
reproductive organs. The present paper deals ecially with 
the anatomy of the ovule and of the ovuliferous leaves.—The 
greater pat of the same journal for April is occupied by a very 
elaborate paper by Signor J. Daniell, illustrated by a number 
of plates, on the structure, distribution, and uses of the 
American aloe, Agave americana,—A shorter article of interest 
in the same number is by Signor A. Piccone, on the part played 
by herbivorous (phytophagous) fishes in the distribution of marine 

An examination of the intestines of several species of 
showed that, in addition to Zostera and other flowering 
plants, they contained the remams of a number of seaweeds, 
some of them in a fruiting condition, the spores of which are in 
all probability voided ın the excrements, and me then in a 
favourable state for germination.—The remaming papers in 
these numbers are descriptive or contributions to local floras. 
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SOCIETIES AND ACADEMIES 
LONDON 


Physical Society, Apnl 25.—Prof. Guthrie, President, in 
the chair.—-The following papers were read :—On the theory of 
illumination tn a fog, by Lord Rayleigh The paper dealt with 
certain theoretical 1esults based upon the assumption that the 
medium i which the fog was formed and the substance com- 
posing the fog itself were perfectly transparent. The effect of 
such a fog surrounding a souice of radiation would be to 
diminish the radiation, and in the case of a supply of energy 
from without, as with the carbon filament of an incandescent 
lamp, the temperature of the source would be increased by the 
fog. A spherical envelope of such a fog surrounding the lamp, 
and sufficiently thick to be impervious, would act as a perfectly 
reflecting surface. A problem closely related to the above, and 
which is easily worked out, is that of light incident normally 
upon a pile of glass plates. Ifs be the number of such plates, 
and p the fraction of incident light reflected by one plate, (#2) 
the light reflected, and y(z) that transmitted by a pile of s plates, 


we have— 

elm) I Wu) 

amp I+(2m—-1)p I-p 
If the transmitted light be allowed to fall upon another pile con- 
sisting of 2 plates, we have an infinite amount of reflection 
between the plates, and as the final result if A denotes the 
radiation in the original direction, and Z that in the opposite, 





Antipti-p = 2np 
2{m +92)p 2(m+2)p+1 
If m and » are large, we have— 
4=B= we 


m+n 


which shows that by increasing # we can make the iadiation 
between the plates as much as if the first pile did not exist what- 
ever the number of plates in 1t.—On a monochromatic telescope, 
by Lord Rayleigh. This is a modification of Maxwell’s colour- 
box. In this instrument, as is well known, light passes through 
a slit in the focus of a collimating lens ; it traverses in succession 
this lens, a prism, and another lens by which it is brought to a 
focus upon a plane surface in which is a movable slit, the eye 
being placed behind which receives light approximately mono- 
chromatic. If, ın addition, a lens be placed just behind the first 
slit, so as to bring some distant object into focus at a convenient 
distance from the eye, this object will be seen by the light that 
would enter the eye in the simple colour-box. The author sug- 
gested the use of this instrument to com lights of different 
colours, and hinted at the possibility of choosing some colour 
towards the middle of the spectrum at which light might be 
compared for practical purposes.—On the self-regulation of the 
compound dynamo, by Prof, A. W. Rucker. If ¢ represents 
the current or electromotive force in the external circutt of either 
form of compound dynamo, it is given by means of an equation 
of the form 
p=- ze, 
Ata B+2 

where 4, B, P, and Q are quantities which are different in 
different cases, but are always independent of the external resist- 
ance, and .x 1s the conductivity or the resistance of the external 
circuit, according as @ represents the E.M.F., or current. The 
constant 4 in all cases depends only on the resistance of the 
various parts of the machine. If u and m are respectively the 
largest and smallest values of x between which self-regulation is 
aimed at, then x -- m may be called the range of x. That value 
of x which corresponds to the resistance most frequently used 
may be called the ssual valne of x and indicated by & The 
maximum efficiency 9 of the machine is connected with 4 and — 
by the relations 


dA=¢ : He —n) if p be the external E.M.F. 
A=E(r+n)/(1 +n) if ¢ be the external current. 


It can easily be shown that the function ¢ has two critical values, 
and that the value of x, corresponding to one of these, is necess- 
arily negative, unless one of the inducing spirals is wound so as 
to diminish the magnetisation Various cases are considered, 
couesponding to different 1elations among the magnitudes of the 
constants 4, Ø, P, and O. The following indications of the 
method of treatment may suffice. If 4/B<1<J/P//Q, ois 
positive for all positive values of x, and the critical value of ẹ 
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occuis for a negative value of x, so that ọ diminishes as x 
intieases. Hence, if we write | 
P__@ 
dim B+m 
P_ @ eer. 
Atp Bra I+¢ 


where g is a positive quantity which will be less as the “self- 
regulation is more perfect. These equations give 





o 


=) 


we must have 


= OL u- m~ gl B +m) . 
ne (4 — B)(u-m) {4+#) asd, 


o, po-m—g(A+m) 
pre Ta Bp m) (B +u) B+%). 


Now since 4 — B ıs negative, we must, if Pand Q are positive, 
have 

7<(u-m)(A+m), 

g<(p- m)|(B +m). 


By similar methods inferior limits to g are found in other 
cases, and it is thus shown that for given values of u and m 
the limit is lower as 4 1s larger. It has, however, been proved 
above that if the maximum efficiency of the machine is hig, 4 
will te large or small, accor asit is taken from an expres- 
sion that gives the exteinal E.M.F. or the external current. 
Hence it is more difficult to combine high efficiency with good 
self-regulation if an approximately constant external current is 
desired than if an approximately constant external E.M.F. is 
aimed at. The equations do not lead to any simple rules for the 
relations which should hold between the various pas ofcompound 
dynamos ; but if some of the comstants are taken as given, the 
values which must be assigned to the others can be calculated if 
a given efficiency for the usual value of x and a given deviation 
from perfect relf-regulation between given values of x are to be 
attained.—On the determination of the heat-capacity of a ther- 
mometer, by Mr. J. W. Clark. The method consists in the 
estimation of the masses of the mercury and glass of the 
thermometer by weighing the instrument in air and m water, 
and again in water when ismmeised to the extent usual in the 
thermal experiment. The specific gravity of tHe glass and 
mercury being known, the abfolute masses immersed can be 
readily calculated, and consequently their thermal capacity.—A 
photometer which enabled a comparison to be made between 
the light of a lamp emitted at any angle and a standard was 
exhibited by Mr. Dibdin, and the action explained by Mr. 
Livingstone, who stated that the maximum amount of Wumina- 
tion took place at an angle of 45°. 


Geological Society, Apnl 15.—Prof. T. G. Bonney, 
F.R.S., President, in the chair.—John Rudd Leeson, M.D., 
was elected a Fellow of the Society.—The following communi- 
cations were read :—-A general section of the Ragshot strata from 
Aldershot to Wokingham, by the Rev. A. Irving, F.G.S. The 
author ieferred to earlier papers in the Gevlogical Magazine, in 
which the green colouring-matter so common im the Middle and 
Lower Bagshot sttata of the London Basin had been attributed 
to the presence of vegetable débr:s and the materials resulting 
from decomposition of vegetable matter. The marked difference 
in this respect between these strata and the higher members of 
the series furnishes a clue to the conditions under which they 
were respectively deposited, the former being delta- and lagoon- 
deposits, the latter the deposits of a marine es This im- 
plies a ag, Ss overlap of the upper portions of the Bagshot 
series upon the London clay ; and the present paper was devoted 
to a consideration of the stratigraphical evidence of this shee Š 
Sections were desciibed in detail at Aldershot, Farnborough, 
Yateley, Camberley, Wellington College and the neg bourhood, 
and from the last-named place to Wokingham. From these a 
general section was constructed to exact scale, both as to thick- 
ness of strata and altitudes, showing a relation of the Bagshot 
formation to the London clay which was inconsistent with the 
generally received idea of their conformability and at variance 
with the mapping of the distrigt as executed by the Geological, 
Survey. The importance of the Bagshot pebble-bed as a base- 
ment-hne of the upper division of the Bagshot strata was shown, 
as was suggested by the author so long ago as 188. The syn- e 
clinal arrangement of the London clay was shown to have been 
produced Jefore the deposition of the Bagshot series, though a 

e 


and a fortiori. 
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certain amount of movement (with a resultant amount of 150 
feet of tilting in thirteen miles from south to north) has since 
taken place.—Nutes on the Polyzoa and Foraminifera of the 
Cambridge greensand, by G. R. Vine. Communicated by 
Thomas Jesson, F.G.S. 


Reyal Meteorological Society, April 15.—Mr.R.H. Scott, 
F.R.S., President, in the chaur..—The following papers were 
read :—Report of Committee on” Decrease of Water-Supply. 
This Committee was appointed to take into consideration the 
question of the decrease of water in springs, streams, and rivers, 
and also the gimultaneous rise of the flood-level in cultivated 
countries. far as any inference can be drawn from the 
records collected by the Committee, it appears that the years 
1820, 1821, 1824, 1835, 1838, 1845, 1847, 1850,1854, 1855, 1858, 
1859, 1864, 186g, 1871, 1874, 1875, and 1884 have been periods 
of marked low water. On the other hand, the years 1817, 1825, 
1830, 1836, 1841, 1842, 1853, 1860, 1861, 1866, 1873, 1877, 
1879, 1881, and 1883 have been periods when there has been 
exceptionally high watert. In 1852 the water was very low in 
the early part of the year, while at the end of the year it was 
very high. In the mtervening periods the water has been of 
moderate altitude. It does not appear from existing records 
that there is any diminution in the water-supply of this country, 
and the large quantity of water which has been stored or has 
flowed off the ground between 1876 and 1884 is confirmatory of 
this view. There appear, however, to be periods when there is 
exceptionally low water, and these are almost immediately fol- 
lowed by periods of exceptionally high water, With reference 
to the increase of floods, it does not appear from the records 
that there 1s any great jnciease in the height to which the floods 
rise in this country. Whether or not the height to which floods 
have risen in recent years has been affected by river improve- 
ments and the greater facility wth which floods can be got nd 
of, or whether there is a diminution m the quantity of water, 
ale questions upon which the Committee fhave not at present 
sufficient information to speak positively.— Report of Committee 
on the occurences of the Helm-Wind of Cross Fell, Cumberland, 
from 1871 to 1884. In response to a letter inserted in the Pen- 
1ith newspapers, the Committee has 1ecerved a number of com- 
munications bearing on the subject of the helm-wind With the 
view of ascertaining as far as possible the meteorological con- 
ditions whicheexist when the helm-wind is blowing, all the 
recorded occurences that have been received have been chrono- 
logically arranged. The first systematic record commences 1m 
1571, and in this report the Committee deals with all occurrences 
from that date to the end of 1884. Since that, time more de- 
tailed records have been commenced at numerous stations in the 
locality at the instigation of the Royal Meteorological Society, 
Ninety-three instances of the helm-wind were recorded from 
1871 to 1884; the months with the greatest frequency being 
February, March, Apnl, and November. On examining the 
Daily Weather Reports it was clearly seen that, whenever the 
helm-wind was blowing there was an easterly wind, not only in 
the locality, but generally over the entire country. As the 
helm-wind seemed to occur so regularly with the easterly wind, 
the Committee further extended the inquiry with regard to the 


~~ east wind. The Daily Weather Chatts were consequently ex- 


amined for each day from January 1, 1871, to December 31, 
1884, and every occurrence of east wind tabulated; the 
instances with general easterly conditions over the whole 
country being kept separate from those mstances in which the 


~c~easterly wind was only paitial, though of sufficient intensity to 


occasion the helm-wind. This examination showed that, although 
the wind over the United Kingdom is generally easterly when 
the helm occurs, yet the helm by no means occurs whenever the 
wind is easterly Indeed, this step in the inquiry has not at all 
tended to the elucidation of the phenomenon in question, for it 
frequently happens that the conditions are, to all appearances, 
precisely sımiðr when the helm is on, and yet no such occurrence 
has been recorded. This may in part be due to the occasional 
omission to record the helm, although it cannot possibly be, in 
the maim, attributable to such an omission; but it points to 
other conditions being necessary besides absolute agreement of 
wind direction and isobaric lines. Possibly the different hygro- 
metiic qualities of the air with the existing easterly winds ma 

be*an important factor in deciding whether or no the helm will 
be formed, but it is not readily conceived why, even in this case, 
the helm-wind should not blow. It must, however, be borne 
in mind that the surface-winds can only be examined, whilst 
those at a cdinparatively small elevation may be intimetely con- 
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nected with the phenomenon. From the observations made 

rior to those started at the beginning of 1885, no idea can be 
ormed of the behaviour of the upper currents, even at the time 
of the occurrence of the helm-winds, far less with the occurrence 
of each east wind experienced. The Society has however, 
provided for the extension of the inquiry in this direction in the 
records which are now being collected, the observers gupplying 
observations of the upper currents by means of the clouds, as 
well as the direction of the winds at the surface of the earth. 
As soon as a sufficient pumber of these observations have been 
received, the Committee hopes to present a further report, which 
will tend to explain the phenomenon of the helm-wind.—Results 
of meteorological observations made at Asuncion, Paraguay, by 
R. Strachan, F.R.Met.Soc, 


PARIS 


Academy of Sciences, April 27.—M. Bouley, President, in 
the chair,—Experimental researches regarding (1) Attacks of an 
epileptic character excited by the electrisation of the excito- 
motor regions of the brain properly so-called ; (2) the duration 
after death of the excitability so produced in the braing by M. 
Vulpian The main object of these experiments, made chiefly 
on dogs, is to confirm the conclusion already arrived at and 
communicated by the author in a previous paper, that the grey 
cortical substance of the cerebral regions known as motor centies 
does not play the indispensable part hitherto supposed ın the 
production of epileptic attacks caused by the faradisation of those 
regions. The inference is also confirmed that amongst the higher 
mammals under normal conditions the cerebial substance proper 
loses its excitability as soon as the circulation has completely 
ceased in the nerve-centres.—Nebula discovered, observed, and 
tabulated at the Observatory of Marseilles, by M. F. Stephan. 
—~Results of the boring recently carried out at Ricard, in the 
Grand’-Combe Valley, Gard, in search for coal, by M. Giand’- 
Eury. These boungs tend to confirm the conclusion, al- 
oie arrived at on other grounds, that no parallelism 
exists between the St, Barbe and Grand’-Combe geological 
systems, and as the former aie unquestionably the older, they 
must, in the normal state, necessarily underlie the latter.—Re- 
port on the 1elation between the phenomena piesented by the 
recent earthquakes ın Andalusia, and the geological constitution 
of: the region comprised within the area of disturbance, by M. 
Fouqué.—Remarks on an instiument analogous to the sextant, 
by means of which angles projected on the horizon may be 
directly measured, by M E H. Amagat.—Note on the calcula- 
tions made to determine the solar parallax fiom the dagueirotypes 
taken by the Fiench Commission during the tiansit of Venus in 
1874, by M. Obrecht. The calculations have been carefully 
checked, and the definite result is represented by 

i m = 8°81 — o 004d L + O06, 
where w is the solar parallax, and d Z the correction tu be made 
for the longitude of Pekin. —Elements and ephemerides of the 
lanet 246, deduced from the observations made on March 9 at 
arseilles, Vienna, and Dusseldorf, on March 18 at Marseilles 
and Vienna, on March 31 at Berlin, and on April g at Mar- 
seilles, by M. Andoyer —On a general law in the theory of the 
partition of numbers, by MM Bougaieff —A short and simple 
demonstration of M. de Sperre’s theorem regarding Poinsot’s 
“herpolhodie” curve, by M. A. de Saint-Germain.—Note on a 
method of regulating the velocity of electiic motors, by M. M. 
Deprez.— Régime of combustion of explosive mixtures formed with 
illuminating gas, by M. A. Witz,—Desciiption of the solar 
corona, the so-called ‘‘ Bishop’s ring,” observed ak ae tb to 
the Krakatoa eruption in 1883, 18% , and 1885, by M F. A. 
Forel.—Researches on the phosphates : a method of 1eproducing 
at pleasure a large number of crystallised phosphates and oxides, 
by M H. Debray.—On the oaidation of 1odine during the pro- 
cess of natural nitrification, by M. A. Muntz. The object of 
this paper is to determine the natmal conditions under which 
were produced the extensive deposits of nitrates in certain tro- 
pa regions.—On the ammoniacal sulphate of copper, and on a 
ic sulphate of gpper, by M. G. André.—-On the dimor- 
hism of telluric anhydnde and on some of its combinations, by 

M. D Klein and J. Morel.—On the chemical constitution of 
cocaine, by MM G. Calmels and E. Gossin.—Studies on the 
inhalation of bichloruretted formene (chloride of methylene) and 
of tetrachloruretted formene (perchloride of carbon), by MM. 
J. Regnauld and Villeyean.—On the effects produced on man 
and animals by the stomachic ingestion and hypodermic injec- 
tion of the microbes associated with the diarrheic liquid of 
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cholera, and cultivated in peptonised gelatine, by M. Bochefon- 
taine, Experiments made by the antho: on himself and on the 
guinea-pig tendo show that these preparations, when swallowed 
or injected in small doses, produce no morbid symptom, although 
large dosesamay give rise to more or less serious local inflamma- 
tion. He infers that the physiological disorders observed in 
cholera petients are due, not to the development of the microbe 
germs, but to the presence of a special substance not yet deter- 
mined ; further, that in its normal state the blood of man and 
other animals is destructive to the choleraic microbes artificially 
prepared in gelatine. 
BERLIN 


Physiological Society, March 27.—Piof. Ewald spoke on 
the occurrence of lactic acid in human gastric juices, which was 
now universally regarded as a pathological formation, ¢.¢. a pio- 
duct of fermenting processes which did not obtain under normal 
conditions. In conformity with this opinion he had, mm a former 
investigation, clearly demonstrated the absence of lactic acid, 
even after milk had been partaken. On the other hand, he had 
regularly found hydrochloric acid in the gastric juice. Two 
cases of hysteric vomiting, which had come under his ob- 
servation in the infirmary, induced him to resume this in- 
vestigation, one of the cases especially inviting such inquiry. 
The female patient was able to retain on her stomach and 
normally digest solid food, but whenever she swallowed 
anything fluid the whole contents of the stomach were at once 
vomited. Opportunity was, therefore,.here offered at any time 
to examine the contents of the stomach after food had been 
received, Prof. Ewald mentioned the different chemical reac- 
tions by means of which the presence of lactic acid might be easily 
detected in the gastric Juice, and among them he deemed car- 
bolic acid and chloride of iron the most trustworthy. He then 
described the experiments he had carried out on the female 
patient above referred to, which had yielded the following re- 
sults :—After a mixed meal (of biead, vegetables, and meat), 
lactic acid was found 26 times out of 31 10 the contents of the 
stomach in the space of 10 to 100 minutes after the reception of 
the food ; in 5 cases, however, not till 120 minutes or more after 
that point of time. Hydrochloric acid was found in the con- 
tents of the stomach only in the second hour and later, after 
the lactic acid had disappeared. Out of 26 cases in which 
white bread was alone eaten, lactic acid was demonstrated in 
17 cases, occurring 1n 10 to 100 minutes from the time of eating. 
Out of 15 cases ın which cooked albumen was admunistered, 
lactic acid was found only in one case, within one-and- 
a-half hours from the time of its being taken; while, 
on ‘‘schabefleisch ” (scraped raw meat) being administered, 
lactic acid became again demonstiable ; in the majority of cases 
in 10 to 100 minutes’ time, From these experiments it was to 
be inferred that lactic acid occurred normally in the contents of 
the stomach, namely, in the first period of digestion. It was, 
however, ın the opinion of Prof. Ewald, no normal constituent 
of the gastric juice, but in the case of a mixed and meat diet 
originated in the carno-lactic acid obtained from the meat and, 
in the case of white bread being taken, from the fermentation of 
the starch. On albumen being taken, lactic acid was, there- 
fore, not found, because it occurred in the stomach only when 
it was introduced with the food—in the case of meat, for ex- 
ample—or when it arose from a fermentive aliment, With refer- 
ence to the ulterior issues of the lactic acid, the speaker adopted 
the view of Prof. Maly, that it was employed towards the forma- 
tion of the free hydrochloric acid afterwaids appearing in the 
gastric juice.-Dr. Blaschko reported some observations he had 
made on sensations of pressure. In the course of investigations 
into the development of the skin, he had found that the hair- 
roots were provided with a rich nerve plexus in the same manner 
as the touch corpuscles in the touch balls of the hands and 
feet, and this induced him to examine the hairs ın respect of 
their sensibility to pressure. When he took a stiff hair a little 
curved at the tip, and stroked the skin with it, he had only then 
a sensation when he touched a lanugo hair. By this and other 
means he became convinced that the hair papillee possessed such 
a high degree of sensibility as entitled them to be placed ma 
series with the touch papillae. While, however, the touch cor- 
puscles had to be drawn hither and thither over the object to be 
touched, in the case of the touch hairs the body to be felt had, 
on the contrary, to be waved over it. Dr. Blaschko was 
therefore of opinion that a direct and an indirect, or a 
papillary and a ciliary feeling of the skin had to be distin- 
guished. The first performed its functions at the unhaired 


cutaneous spots ; the touch balls of the hand, and the foot, 
and at the lips ; by means of the touch corpuscles. The indirect 
or ciliary sensations, on the other hand, were performed by the 
lanugo hairs covering the whole body, which were properly, 
therefore, touch hars. If at a lin.ed spot of the skin, such as 
the forehead, the lanugo haiis were shaved away, then yould 
the fine sensations of piessure hkewige disappear, and on waving 
that part of the skin with the@uff hair above ieferred to, a cor- 
respondingly large hiatus would become perceptible, at evhich 
nothing would be felt. In the course of this investigation the 
speaker had failed to convince himself of the existence of special 
points of pressure, and controverted the doctrine Set up by Dr. 
Goldscheider ın the former sitting of the Society respecting the 
specific energies of the neives of feeling, and their punctiform 
distribution over the surface. In the discussion, which followed, 
Dr. Goldscheider maintained the accuracy of Tis former state- 
ments, and invited Dr. Blaschko to convince himself of their 
correctness according to the method prosecuted by him. 


VIENNA 
Imperial Academy of Sciences, February 5.—Contribu- 
tions to general nerve and muscle physiology (seventeenth com- 
munication): on the electric stimulation of the sphincter of 
Anodonta, by W. Biedermann.—Expeiiments on the oxidation 
of albumen by potassium permanganate, by R. Maly.—On 
Clemmys sarmatica, nov. spec., from the Hernalstegel, near 
Vienna, by C. A. Purschke.—Remarks on the velocity of light 
in quartz, by K. Exner.—Hustological and embryological re- 
searches on the uro-genital apparatus, by T, Tanosik.—On a 
new vegetable parasite of the human body, by R. von Wettsteim. 
February 12.—On the bloodless-vessels in the tail of Batrachian 
laivee, by S. Mayer.—On the constitution of isutivinic acid, by 
T. Schreder.—On the isogyric plane of double-refracting crys- 
tals, by H. Pitsch.—On the geographical distribution of the 

Jurassic formation, by M. Neumeyr. 
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unlimited applicability. Down to the present moment 
we are, however, not yet in a position to derive a com- 
plete argument for its truth from the general principles of 
kinetics. Our analytic methods are inadequate even to 
thg problem of completely determining the movement of 
thiee bodies reciprocally attragting oneanother. In thecase, 
however, of motion which we perceive as heat, there are 
myriads of atoms engaged, all in the most irregular move- 
ment, and gnfluenced by forces the nature of which is still 
almost wholly unknown to us. It is highly probable that 
the peculiar difficulty of reducing thermal motion into 
other forms gf mechanical energy, which is expressed in 
Carnot’s thesis, is due to the circumstance that thermal 
motion is a completely “unregulated” movement, that 
is, that there ıs no kind of similarity between the move- 
ments of atoms immediately neighbouring one another. 
Even in the case of the most rapid vibrations of light 
and sound, on the other hand, the movements and con- 
ditions of neighbouring atoms are so much the more 
similar to one another the nearer they are to one 
another. These, therefore, I am in the habit of calling 
“regulated” im antithesis to thermal motion. Sir W. 
Thomson has introduced for this conception the name 
of “dissipation of enetgy.” Prof. Clausius denotes the 
quantitatively determined measure of the same magni- 
tude by a more abstract name, “ entropie.” The dissipa- 
tion of energy is capable, according to Carnot’s law, by 
every known process of nature in the inorganic world, 
only of constant increase, never. of decrease, and this 
leads to the much-talked-of conclusion that the universe 
1s tending towards a final state of absolute unchangeable- 
ness with stable equipoisé of all its forces under the 
establishmept of complete equipoise of temperature, as 
our author expressed it in theeyear 1852 (Art. LIX., “ On 
a Universal Tendency in Nature to the Dissipation of 
Mechanical Energy ”). 

On the other hand the ascertained laws of dynamics 
yield the deduction that if we were able suddenly to 
reverse the total movements of the total atoms of an iso- 
lated mechanical system the whole system would of 
necessity retraverse all the states which up to that point 
of time it had passed through. Therewith also would all 
the heat generated by friction, collision, conduction of 
electrical currents, &c., return into other forms of energy, 
and the energy which had been dissipated, would be all 
recovered. Such a reversion, however, is a postulate 
beyond the power of human means to fulfil We have 
no agency at our disposal by which to regulate the move- 
ment of atoms. Whether, however, in the extraordinanly 
fine structure of organic tissues a mechanism capable of 
doing it exists or not is a question not yet to be answered, 
and I deem it very wise on the part of Sir W. Thomson 
that he has limited all his theses respecting the necessity 
of increasing dissipation by restricting their validity to 
“inanimate matter.” 

The recognition of this scientific law of so universal 
applicability and so rich in consequences 1s, be it repeated, 
due in the first place, through Carnot, to an erroneous 
assumption regarding the naturg of heat. The universal 
demonstration given by him of the principle, a demon- 
stration which,in his day appeared completely satisfactory, 
i based purely on this assumption. And, what ıs still 
more noteorthy, it is hardly to be supposed that the 


principle in question could have been deduced from the 
more correct view—namely, that heat $æ motion, seeing 
that we are not yet in a position to establish that view on 
a completely scientific basis. The two natflral philoso- 
phers, moreover, who brought Carnot’s and Jgule’s prin- 
ciples into harmony with each other, and whom we have 
to thank for our present knowledge on this subject, are 
able to refer their conclusions only to an axiom general- 
ising the experience that heat tends ever to expand, never 
to concentrate. Sir W. Thomson expresses this axiom in 
the following terms:—‘‘It is impossible by means of 
manimate material agency to derive mechanical effect 
from any portion of matter by cooling it below the 
temperature of the coldest of the surrounding objects.” 

The 1eviewer has, further, succeeded in demon- 
strating that the peculiar limitation affecting the trans- 
formation of heat into other forms of work likewise 
applies to other classes of motions revolving on them- 
selves, so long as no external forces are brought into 
play directly opposing or accelerating the internal 
motion.’ 

When by J. P. Joule’s experiment it was demonstrated 
that the basis of Carnot’s proof was defective, it might 
have been apprehended that along with the element of 
error the element of truth in it would also be rejected. It 
must therefore be regarded as a special merit on the part 
of Prof. Clausius and Sir W. Thomson that, while re- 
moving the mistakes, they brought the truth into precise 
expression and into universal recognition, and that the 
recent theory of heat has become so fruitful in discoveries 
respecting the most secret connections between the 
different physical qualities of bodies in nature. 

The second volume of these Reprints contains chiefly 
the researches having elation to the laying of the first 
submarine telegraph cable. The motion of electricity in 
these cables undergoes a peculiar 1etardation in conse- 
quence of the fact that the conducting-wire separated 
from the sea-water, which is hkewise a tolerably good 
conductor, only by a thin isolating layer ‘of gutta-percha, 
forms an enormous Leyden jar, which must first be 
charged with the electricity entering it before the current 
will pass with full force along the whole length of the wire 
to the other end. The physical laws of the processes 
which here come into play were generally known, but a 
far-searching mathematical investigation was still needed 
to determine the whole procedure of these currents and 
to ascertain the amount of influence exercised on them 
by the dimensions and conductivity of the wire, by the 
neighbourhood of other wires, and by the particular 
quahty of the gutta-percha, as also to arnve at a know- 
ledge of the conditions under which the most rapid series 
of signals might be transmitted and received at the 
opposite end. 

All these questions our author disposed of thoroughly 
and exhaustively, having also to contend with opposition 
to his views based on observations made under restricted 
conditions on other cables. He was then a comparatively 
httle-known young man, and did not enjoy that recogni- 
tion and authority now everywhere freely accorded him. 

To this were jomed mechanical problems connected 
with the sinking or eventual raising and repatring of 
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the cable; further, the construction of telegraphic signal 
apparatuses able t utilise the first weak beginnings of the 
current arriving at the other end of the cable. These 
ultunately led*to the invention of the siphon-recorder—a 
writing apparatus in which the tube contaming the ink 
does not come into ummediate contact with the strips of 
paper on which it has to write, and is therefore not 
hindered by friction from moving even under the least 
electro-magnetic impulse. By electric charges it is 
brought about that the mk spurts over the paper ina 
series of fine pomts. 

The conclusion of the second volume is formed by the 
Bakerian Lecture for 1856, which gathers up the results 
of the author’s investigations into the qualities of metals 
as displayed under the conduction of electric currents, 
and unden magnetisation, and the changes they undergo 
in consequence of mechanical, thermal, and magnetic 
influences. 

Let us hope for an early continuation of this interesting 
collection. There are still nearly thirty years of scientific 
activity on the part of the author to be accounted for. 
When we think of that we cannot fail to be astonished at 
the fruitfulness and unweariedness of his intellect. 

HERMANN L. F. HELMHOLTZ 


OUR BOOK SHELF 


Paradtse Found. The Cradle of the Human Race at the 
North Pole. A Study of the Prehistoric World. By 
William F. Warren, S.T.D., LL.D., President of Boston 
University, &c. (London: Sampson Low and Co.) 


IT has come to be an understood thing that when geolo- 
gists or biologists propound theories as to past stages of 
life on the earth, and these theories attain to a certain 

pularity, some theologian shall twist the words of the 

ook of Genesis into a new interpretation, to show that 
this was what the inspired author meant all the time. A 
fresh musician has set Moses to dance to a new scientific 
tune. Since the publication of well-known modern views 
as to the diffusion of plants and animals from the Polar 
Region, it was to be expected that we should have a book 
proving that man was created in an Arctic Paradise with 
the Tree of Life at the North Pole; and here the book is, 
Other ancient cosmologies, such as the Greek and Indian, 
are made to bear their not always willing testimony. 
Those who take up the book should notice that the com- 
mendatory letters published from Professors Sayce, Tiele, 
and Whitney do not at all imply that these eminent 
scholars countenance the Polar Paradise doctrine. The 
President of Boston Unrversity seems to have sent them 
a paper some years ago on “Ancient Cosmology and 
Mythical Geography,” their acknowledgments of which 
they are now perhaps hardly delighted to find figuring as 
certificates in a “ Paradise Found.” 


Epping Forest. By Edward North Buxton, Verderer. 
London: Stanford, 1885.) 


THE public generally, and especially the people of 
London, and those who take some interest ın natural 
history, are to be congratulated on the acquisition of so 
charmingly complete a little itinerary of, Epping Forest 
as that now issued in a cheaper form*by one of the 
Committee of Conservators, who is a resident on the 
borders, and an enthusiast as to the attractions of the 
Forest. It is, as the author observes in his preface, 
“hardly a desirable state of things” that so small a 
percentage of the summer visitors to the Forest “ever 
venture far from the point at whichthey are set down by 
train or vehicle;” and, with the choice of a score of 
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beautiful walks, described in Mr. Buxton’s book, and the 
guidance of his six carefully prepared maps, five of which 
are on the scale of three inches to the mile, there ıs no 
longer any reason for their not venturing into those 
depths of the Forest in which its chief beauties are to he, 
seen. The chapter on the history pf the Forest whioh 
the author has wisely prefiged to the itinerary, that 
visitors may be reminded of the events which secured 
this magnificent playground for thew enjoyment, is 
most complete, though it 1s to be regretted that the late 
City Solicitor, Sir Thomas Nelson, is not mentioned dy 
name on p.22. The practical character of the book may 
be gauged from the inclusion of railway time-tables, the 
fact that the distmctive letters of each routeghave been 
cut on trees at some points, and from such suggestions 
as that an east wind is,in Epping Forest, the best for 
views, because not smoke-laden. Personal experience 
has convinced the present writer of the skill with which 
the routes have been selected; the “objects of interest 
within and around the Forest,” and their historical asso- 
ciations, are fully described and illustrated by some 
excellent drawings, the latter by Mr. Heywood Sumner’; . 
but what must render the work peculiarly gratifying to all 
lovers of nature, 13 the ample space—more than half the 
volume—devoted to the fauna and flora of the Forest. 
The mammals, reptiles, birds; the chief moths and 
butterflies ; the trees, flowering plants, ferns, fungi, and 
mosses, are all enumerated, with general, Ze not too 
specific, localities; and the notes on the mammals and 
birds will be of interest to naturalists in other districts. 
Such lsts can, fortunately, never be complete; insects 
marked as “rare” are notoriously liable at any time to 
prove common: even since the publication of this work 
evidence has been produced suggesting the addition of 
Sparganium neglectum to the list of flowers, and each 
year’s cryptogamic meeting of the Essex Field Club has 
as yet added several species to the catalogues of the 
lower plants. There may yet be room for a more pre- 
tentious monograph of Epping Forest, and,of course, 
from the naturalst’s standspoint, so rich a collecting- 
ground affords material for a library of expository litera- 
ture—the freshwater algæ, for example, call for recogni- 
tion ;—but, for its purpose, the present work could hardly 
have been executed in a manner more creditable both to 
author and publisher. G. S. BOULGER 


Traits de Mintralogie appliquée aux Arts, à lIndusirie, 
au Commerce et à l'Agriculture, &c. Par Raoul 
Jagnaux. Avec 468 figures dans le texte. 

Octave Doin, Éditeur, 1885) 


THIs work of 883 pages, as is stated in a title-page ot 
corresponding length, is intended for the use of French 
students in their preparation for a degree in the subjects 
of engineering, chemistry, metallurgy, &c. We do not 
think that in its purely scientific contents it is hkely to be 
of advantage to English students. The first part, devoted 
to the subject of crystallography, is rather incomplete and 
unsatisfactory, even if fed be had to the main purpose 
of the work. As usual, in the figure of Wollaston’s 
goniometer the crystal is represented as adjusted in a way 
that every practical student is immediately taught to 
avoid. or will the chemical formule meet with the 
favour of English students: though the atomig weights of 
oxygen and silicon are given as 16 and 28 respectively, 
silica appears throughout as S10s, water is still HO, while 
to nitre 1s assigned the formula KO.AzO,. Further, the 
ordinary symbols for the atoms are occasionally, as in the 
forty-nine formule of pp. 423-5, used to. signify equivalent 
proportions of the oxideg; olivine, for instance, being 
given as (Mg. fe)Si. he classification is likewise 
ancient; ım the description of the species alum stone 
immediately follows the oriental chrysolite, a precious 
stone, merely because both substances contain alumina. 
In its explanation of the uses which have been discovered 
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for the various subjects of the mineral kingdom, the 
work, however, supplies a want which has been long felt, 
and it will prove convenient for purpose -of reference. 
The amount of detail will be better appreciated if we 

ention that in the description of the uses of carbonate 
of dime even the hammers used by stonemasons are 
specially figured. ° 








LETTERS TO THE EDITOR 


[Zhe Editor oes not hold himself responsible for opinions expressed 
yy his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 

No notice ty taken of anonymous communications. 

[The Editor x ly requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that st is impossible otherwise to insure the appearance even 
of communscations containing interesting and novel facts.] 


Photographing the Aurora Borealis 


I sHOULD be obliged if I might be permitted to state, with 
reference to the negative of the aurora borealis obtained by Mr. 
Tromholt in Christiania on March 15 (NATURE, vol. xxxi. 
P. 479)—the first ever obtaimed—that he now informs me that, 
although the plate was exposed for eight and a half minutes, the 
said impression is so faint and imperfect that tt cannot be repro- 
duce l as a postive. My object in asking to be allowed to mention 
this important fact is to show that the opinion expressed by Mr. 
Tromholt in his work just published, ‘‘ Under the Rays of the 
Aurora Borealis,” that it is almost impossible to photograph 
the aurora borealis on account of the small strength of light and 
its limited chemical action, may be said still to hold good in the 
main. ° CARL SIZWERS 





Speed and Velocity 


Your reviewer of Williamson and Tarleton’s ‘‘ Dynamics” 
(NATURE, February 26, p. 385) speaks of the confusion therein 
of speed and velocity. Does he mean that these words should 
now be used in distinct senses? Ifso, would he kindly specify 
the distinction, which is unknown to me and my friends. 


° B. 
[Certainly. Velocity is a directed*quantity, or Vector, Speed 
is its Tensor. YouR REVIEWER. ] 





Time.—Thunderbolts.—Vision.—Sunglows 


On my return from a magnetic tour along the Red Sea, I ask 
leave to refer to some back numbers of NATURE. In vol. xxxi. 
P. 125, Latimer Clark is quite right when he says that mean 
and sidereal time vught to be distinguished by names. I 
should poe a step farther, and use for the latter the decimal 
angle, thus abolishing our frequent and tiresome conversion of 
time into space, and vice versd. The resulting advantages would 
be obvious. 

Answering Herr Von Danckelman’s remarks in vol. xxxi. p. 127, 
I beg leave to quote my memoir, ‘‘ Sur le Tonnerre en Ethiopie,” 
pubhshed in 1858 by the French Institute, among its Mémotres des 
Savanis Arangers. Facts mentioned there do not support the 
opinion that fatal thunderbolts are all but unheard of in Tropical 

rica, 

In your published remarks on vision, is it not Lord Rayleigh 
who says that the supposed superiority of eyesight among savages 
may be explained otherwise? Years ago, when reading Bergmann’s 
. travels among the Kalmouks, I noticed his remark that when 
examining camels returning to the fold, those natives distin- 
guished sexes with ther naked eyes just as well as he could 
through his excelent field-glass. In conclusion, Bergmann says 
that savage eyes are superior to civilised ones, or something to 
that effect. Taint confess that I then accepted his opinion as 
being admirably warranted by the quoted facts, However, 
some time afterwards I was travelling on foot in the Pyrenees 
with a Basque ilhterate peasant, and a splendid refractor by 
Cauchoix, which I proudly carried myself. My companion 
having tauntingly asked me why I had not left that lumber at 
home, I gave him, foolishly, a lecture on optics, and wound up 
by saying that the glass enabled me to distinguish a cow from an 
ox, qen from thatSlistant hill. He said he could do as much 
without my Iumper. I then selected a cow grazing, and asked 
him what that was. “Wait till the brute walks,” said the 


peasant ; and at its first step he exclaimed: ‘it is a cow.” I 
tried him, then, several times, and never fund him in fault. 
He affirmed that cows and oxen do not lift their legs in the 
same way. May I request your rural readers to tall us whether 
that remark applies to English cattle? When on the Atlantic a 
sail was announced for the first time. I could percewe nothing, 
because I had not yet learnt what kind of a hazy thing I should 
distinguish. Having then sharp eyesight, I succeeded after a 
short practice, in discerning distant sails before any of my com- 
panions, and could turn tables on them by repeating their own 
saying, ‘‘ Ca créve les yeux.” 

To your lore on fA -sightedness in vol. xxxi. p. 506, allow 
me to add two instances. Zach saw from Marseilles, Mount 
Canigou (2700 m.), at a distance of 158 English miles ; he had 
calculated the true azimuth beforehand, and says that the peak 
bursts into view at sunset. Sir W. Jones informs us that the 
Himalayas have been seen at the great distance of 244 miles. 
I quote this from Carrs “Synopsis,” a useful volume, which 
I regret to see behindhand in many cases since the death of its 
clever author. j 

May I intrude here a comment on our mysterious sunglows? 
My companion having a nice eye for discriminating colours, has 
confirmed my notion that on rising from the horizon the suc- 
cessive nuances of fiery red, faint red, rose, mallow, Josan 
blue, and green, me sof the same on consecutive days, though 
thermometer, barometer, and wind have not changed. is 
suggests the hypothesis either that the lower strata of our atmo- 
sphere undergoes changes otherwise unperceived, or that there 
are maxima, minima, and perhaps regular epochs in the pheno- 
menon. ‘To those who, unlike myself, remain stationary under 
a rainless sky like that of Egypt, I would recommend a careful 
1ecord of these changes, at least during a few months. 

Cairo, April 22 ANTOINE D’ABBADIE 





Plutarch on Petroleum 


THERE is in “ Plutarch’s Lives,” in the life of Alexander, 
an interesting notice of the petroleum of Media; I have not 
found any mention of this in ‘* Plutarch ” either in 
encyclopedie or chemical dictionary ; I trust, therefore, that 

ou will give me the opportunity of reproducing it in NATURE. 

transcribe the passage from the translation of John and William 
Langhorne (9th edition, London, 1805) :— 

“|, . and in the district of Ecbatana he (Alexander) was par- 
ticularly struck with a gulph of fue, which streamed continually 
as from an inexhaustible source. He admired also a flood of 
naptha, not far from the gulf, which flowed im such abundance 
that it formed a Jake. The naptha in many respects resembles 
the bitumen, but it is much more inflammable. Before any fire 
touches it, it catches light from a flame at some distance, and 
often kindles all the intermediate air. The barbarians, to show 
the king its force and the subtlety of its nature, scattered some 
drops of ıt in the street which led to his lodgings ; and, stand- 
ing at one end, they applied their torches to some of the first 
drops, for it was night. The flame communicated itself swifter 
than thought, and the street was mstantaneously all on fire.” 

W. H. DEERING 

Chemical Department, Royal Arsenal, Woolwich, May 6 





Hut Circles 


THE remains of the ancient British habitations on the downs 
on both sides of Dunstable are fairly well known to archeolo- 
gists. I have often wished to expose the floor of one or more 
of these circles, as the task could be accomplished with a spade 
in an hour or two. It is, however, far better that the remains 
should be left alone, as it is not likely that anything would be 
found beyond a few flakes and the other simple forms, such as are 
abundant ın the cultivated fields close to the huts. 

On passing some of the circles on the east side of Dunstable, 
in the railway, about ten days ago, I noticed that the remains 
were coveied with whitish soil instead of the normal green of 
the short pasture belonging to the downs, Thmking that some 
persons had been digging at these antiquities, I took an eariy 
opportunity of going to the spot. On reaching the circles 
found they had n undermined in every direction by a large 
number of moles. A great deal of the material from the actual 
floors had been brought to the surface, and on examining this 
chalk rubble—for such it was—I had no difficulty in securing 
two or three handfuls of fit flakes. Mingled with them were 
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a very few stones, which had been reddened and crackled by 
fie. No trace af bunt wood, ashes, or bone could be seen. 
It was remarkable that nearly all the stones found were finkes, as 
very few unyorked pieces of flint could be lighted on. The 
flakes from the huts differ in condition materially from the flakes 
in the fields below, as all the flakes in the fields are marked with 
daik feiuginous strains, whilst those from the hut-floors are 
perfectly unstained, no iron having ever reached them. 

In the immediate neighbourhood I have at different times 
found a large number of scapers, a lance-head, a few arrow- 
heads, and a few indely-chipped celts, some broken. One small 
chipped celt has incurved sides, indicating, as Mr. John Evans 
has pointed out in his work on stone implements, that this 
particular form was possibly an imitation in flint of an early, 
flat bronze celt. 

It is always well to examine the earth brought out of holes by 
rabbits, moles, foxes, rats, and other animals, in places where 
prehistoric relics exist on pasture-land. I have secured a con- 
siderable number of my antiquities from such places, 

Last gear I told a young niece of mine to keep a watch on 
-such places at the spot where the five large tumuli are placed on 
Dunstable Downs, and where I had on previous occasions 
found flint flakes in the heaps made by moles, &c. It was not 
long before my niece lighted on two pieces belonging to the 
back part of a human skull. They had been sciatched out of 
-the base of the northernmost Peon fe by same animal, Fortu- 
nately the two pieces fitted together ; they are evidently of great 
antiquity, and probably represent part of the person who was 
buned in the tumulus, quite possibly one of the old chippers of 
Neolithic implements. ORTHINGTON G. SMITH 





A Lady Curator 


In NATURE for November 27, 1884 (p. 90) you acknowledge 
the receipt of the ‘Catalogue of the Natual History Collec- 
tions of the Albany Mu-eum, Grahamstown, Cape of Good 
Hope,” and allude to the ‘‘zealous curator.” Are you aware 
that that individual 1s a young and accomphshed lady? Here 
is another path opened for our daughters and ‘‘ sweet girl gradu- 
ates” to fame and fortune. Those who, like myself, have the 
pleasure and privilege of knowing and corresponding with Miss 
‘Glanville can appreciate the ardour and zeal with which she 1s 
following up her chosen vocrtion. May every success attend 
her, E. L. LAYARD 

British Consulate, Noumea, February 25 





Hoar Frost 


A COMMUNICATION in NATURE of January 8 (p. 216), in 
regard to frost-formations, leads me to send a word from Maine. 
I have seen frost-work so like the desenption there given, that 
it would answer very well for an account of fiosts in this climate. 
These fiost-formations occur when the wind is chilly and blow- 
ing steadily, without the compass veering, for hows. I have 
compared these deposits to the most delicate designs of Oriental 
lace-work. Atone time I witnessed an accretion on a wall, 
where the feathery forms were from two to four inches in length, 
with the points towards the wind, I think this is because each 
added particle adhered to the very tip of the previous one. Cer- 
tainly no pen-description can do justice to the delicate beauty 
when the sun süddenly bioke through the clouds and shone upon 
this forest of frost-ferns. 

Auburn, Me., April 


CAROLINE W. D. RICH 





Rainbow Phenomenon 


ON Salurday night, about six o’cleck, I observed, at Old 
‘Traffoid, on the west side of Manchester, a 1ainbow with accom- 
ying phenomena, which I had never obsetved before. 
everal very heavy showers had occurred during the day. The 
wind was within a point or two of west. At the hour above 
named a cloud was passing over, very “dense rnd uniform in 
colour, and with that dark leaden hue so general in thunder- 
storms. There was, however, no thunder or lightning. Rain 
fell in torrents. As the cloud, which was of large area, passed 
off, the sun shone brightly in the noith-west, and a magnificent 
rainbow painted ttself'on the dense black screen afforded by the 
cloud. he iainbow was double, the prismatic colours, of 
course, occurring in reverse order in the outer bow. The most 
remarkable feature of the display was the sharp contrast in the 
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shadow of the cloud, evidently caused by the rainbow. Between 
the two bows it was of the densest leaden hue. Inside the inner 
bow it was exceedingly light coloured, with the faintest suggestion 
of luminosity. Outside the outer bow it was of an intermediate 
grey. The uniform mass of cloud was marked off by the two 
bows with geometrical accuracy into three regions, each perféctly 
homogeneous in itself, but distinctly’ contiasted with the two 
other tints. The effect was Weird and startling, and was ob- 
served and commented upon by seveial spectators in whose 
company I was, There was another feature connected with the 
inner bow which I have never observed before. The green and 
violet colours were repeated inside the bow. robably the 
whole tract from green to violet inclusive was repeated, Rut I 
could only make out those two colours distinctly. 
Have these peculiarities, either or both, been 
and, uf so, how are they accounted for? Cy. 
Prestwich, near Manchester, May 11 


erved before, 
LES CROFT 





FIVE MATHEMATICAL RARITIES 


BRIEF reference to some recent reprints, &c., 

by Dr. Bierens de Haan, of Leyden, may not 
be unacceptable, though, unfortunately, ignorance of the 
language in which four of them are written prevents our 
giving more than the barest description of them. 

The “Stelkonstige Reeckening van den Regenboog,” or 
Algebraical Calculation of the Rainbow, is a rare tract, 
by no less distinguished an author than B. de Spinoza. It 
was for a long time supposed to be lost, ifnot burned ; it is 
here printed in exact facsimile from a copy published at 
the Hague ın 1687. Bound up with it is another rarity, 
similarly printed, entitled “ Reeckening van Kanssen,” or 
Calculation of Chances. No reference to this is made by 
Todhunter. There is a slight probability of this tract 
having proceeded from the same hand, as Dr. De Haan 
cites a reference to the forty-third letter in the collected 
works of Spinoza. 

The third reprint is of a very rare book by A. Girard: 
“ Invention nouvelle en lAlgébre, tant pour Ja solution 
des équations, que pour recognoistre le nombre des solu- 
tions qu’elles reçoivent, avec plusieurs choses qui sont 
nécessaires à la perfection de ceste divine science” 
(Amsterdam, 1629). M. Marie writes; “ Cet ouvrage est 
surtout remarquable par les idées justes que Pauteur émet 
au sujet des racmes négatives des équations et de leur 
usage en géométrie,” 

The last two tracts have not been before printed : they 
are both the work of Simon Stevin, and are entitled “ Van 
de Spiegeling der Singkonst” (ge. Miroir de PAit du 
Chant), and “Vande Molens.” There 1s a full account 
prefixed to the former of these works, and we learn that 
the latter contains “le calcul de 19 moulins à vent, 
suivant la méthode usitée et suivant une nouvelle méthode 
de Simon Stevin lui-même, qui consiste à indiquer les 
roues, les dents et les pignons, afin de satisfaire & quel- 
ques conditions données.” 

Thanks are due to Dr. de Haan for the great care with 
which he has brought out these facsimiles, and we'think 
he will certainly reap the reward he seeks. We quote 
his words in the last of these volumes: “J’ose espérer 
que la réproduction de ces ouvrages d’un homme sı 
renommé pourra intéresser ceux qui s’occupent de‘ 
Phistoire des sciences.” 





ON CERTAIN SPECTRAL IMAGES PRODUCED 
BY A ROTATING VACUUM-TUBE 


HE beautiful effects produced by the rotation of a 
yacuum-tuhe when illuminated by a series of elec- 
trical discharges from an induction-cotl are well known. 
The tube is generally attached to a horizontal axis, which 
is turned rapidly by means of a multiplying wheel ; the 
images due to successive discharges which, if the tube 
were at 1est, would be superposed, are Pic caused to 
occupy different parts of the retina, and ifthe discharges 
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follow one another at the rate of s per second, the num 
ber of images simultaneously visible will be about 2/8» 
since the luminous image produced by each separate 
flash persists for about an eighth of a second after the 
flash itself has ceased. The result of these effects is the 
appearance of a gorgeous revolving star. 

the tube is madeo rotate very slowly, there occurs 
a different and very curiou§% phenomenon, which, so far 
as Ieknow, has never hitherto been noticed. The tube 
used in my experiments was thirteen inches long, and 
contained yarious devices in uranium glass ; the induc- 
tion-coil had a resistance of 1400 ohms, and was worked 
bya single large bichromate cell. When the rotation is 
performed at about the rate of one turn in three seconds, 
the luminoud images of the tube are almost superposed, 
forming a bunch which is slightly spread out at the ends. 
But about 40° behind the bunch, and separated from it 
by an interval of darkness, comesa ghost. This ghost is 
in shape an exact reproduction of the tube: itis very 
clearly defined, and distinctly shows every detail of the 
uranium glass devices. But the colour is entirely changed, 
the violet tint of the luminous bulb and the bright green 
fluorescence of the uranium glass being replaced by a 
uniform steel gray. If the rotation is stopped, the ghost 
still moves slowly on, and, after the lapse of about half a 
second, disappears in coalescing with the lumious tube. 
The phenomenon may be diagrammatically represented 
by the letter X, the thick stroke being the bunch of 
luminous images, and the thin stroke the spectral at- 
tendant. The direction of the motion 1s supposed to be 
opposite to that of the hands of a watch when seen from 
above. If the rate of rotatibn is too slow, the ghost ap- 
proaches the luminous bunch so closely as to be obscured 
by its superior briliancy; while, if it is too fast, the 
image becomes blurred and ill-defined. The strength of 
the inducing current should be regulated by trial With 
too strong a current the effect is the same as when the 
rotation is too slow; with too weak a current the image 
is rendered feeble. Generally speaking, the best results 
are obtained tvith a somewhat weak current. 

The experiment has been witnessed by a dozen persons, 
all of whom, with the exception of one adult, and the 
doubtful exception of a child, at once saw the spectral 
image. It is almost ludicrously difficult for those who 
are able to see it, to understand how any one else could 
possibly fail to do so. 

This curious effect clearly belongs to the class of 
spectral images or “ocular spectra,” which result from 
looking at a bright object, persistence of vision in the 
ordinary sense of the term having nothing to do with it. 
I proved this to be the case in a very simple manner. The 
vacuum tube being at rest in a feebly-lighted room, I con- 
centrated my gaze upon a certain small portion of it 
while the discharge was passing. The current was then 
interrupted, and the luminous image was almost instantly 
replaced by a corresponding image which appeared to 
be intensely black upon a less dark background. After 
a period which I estimated at from a quarter to half a 
second (probably more nearly the latter), the black mage 
again became luminous, assuming the charactenstic steel 
gray colour: this luminous umpression lasted but for a 
small fraction of a second, and the series of phenomena 
terminated with its disappearance. I found the effect to 
be most clearly marked when a narrow portion of the tube 

. was observed ; the definition of the spectral image was 
then exceedingly sharp, even the striz being represented 
with perfect distinctness, It was also found desirable to 
make the preliminary 1ummation as short as possible, a 
single flash being generally sufficient to produce the 
phenomena. This ıs more easily effected by a judicious 
manipulation of the contact-breaker than by means of a 
key, or of the commutator attached to the cou. I may 
add that it is by*no means certain that a person who is al- 
together new to the subiect will at first be able to 
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| -ee the Ap dreasticate last described, even when he knows 


exactly what to expect. They belong to a class of 
phenomena which in ordinary hfe we®habitually train 
ourselves to disregard, and our persistent neglect makes 
it difficult to perceive them when we desife to do so. 
With a little patient attention the difficulty will probably 
disappear. It was probably owing to my con$tant habit 
of studying visual impressions that the appearance of the 
ghost attracted my notice ın the first instance. 

The series of phenomena seem to be due to an affec- 
tion of the optic nerve which is of an oscillatory charac- 
ter. Abnormal darkness follows as a reaction after the 
luminosity, and again after abnormal darkness there 1s 
a rebound into a feebler lummosity. Following this idea 
I have endeavoured to detect the existence of a second 
ghost as the result of a further rebound, but hitherto 
without success. 

It is an interesting fact,as proved by these experi- 
ments, that the formation of a spectral image does not 
occur until the expiration of a measurable interval of 
tume after the exciting cause has ceased to operate. 

SHELFORD BIDWELL 
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TURING the present opposition of this planet, the 

details of the belts and spots have continued to 
furnish materials of great interest. Some very obvious 
modifications have occurred since the previous year, and 
several curious new features have become conspicuous. 
The great red spot bas*surprised us by its extended dura- 
tion. As early as 1882 ıt lost such a considerable yas 
of tone that its obliteration seemed imminent, but ıt has 
lingered on, until now its existence appears likely to be 
indefinitely prolonged, though under visible conditions 
far less imposing than at an earher stage, All that at 
present remains of this remarkable formation is a dusky 
elliptic ring, darkest at the following end, and only well 
seen under good definition. Whether this ellipse is- 
identical with similar appearances delineated by Dawes 
in 1857, Huggins in 1858, and Gledhill in 1869, 1870, and 
1871 1s involved in doubt, because of the lack of inter- 
mediate observations. We have no definite information. 
as to what became of the vanous objects alluded to. It 
is very possible that they severally represent an object of 
considerable permanency. The changes such as observed. 
may have been induced by atmospheric interference. 
There is every indication that the dense vaporous en- 
velopes of this planet are rapidly variable, especially in 
the zone included by the two equatorial belts, and that 
the chief features undergo singular fluctuations, some of 
which may possibly be of periodical character. 

The paiticular objects drawn by Dawes and others 
suggest a close relationship to the red spot as it now 
appears. There is far from being an actual coincidence 
either in the positions or forms of the features here sought 
to be connected, but small differences must actually occur 
in results based on estimation. A sufficient likeness is 
established between them to show that further investiga- 
tion may have an interesting outcome as affirming the 
theory of recurrent markings of identical form. There 19, 
however, an inability to trace the history of these singular 
objects, owing to the meagre number of observations 
available. This is a circumstance much to be 1egretted. 
Markings of specially interesting character deserve some- 
thing more than mere record. They should be ersistently 
watched during several oppositions, if possible, for it is 
only by this continuity of records that the really important 
questions affecting them admit of settlement The red 


1 The ndult who failed to see the ghost ıs totally unable to perceive the 
subjective i es in complementary colours, which generally result from 
gazing at brightly-coloured objects Her general powers of vision are 
decidedly above the average. and she 1s m no degree colour-blind The 
doubtful child is a daughter of this adult A younger child can certalnly 


seo the phenomenon. 
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spot has now been followed since 1878, and though 
apparently on the verge of absolute extinction, it may yet 
linger on a considerable time in its present feeble aspect 
until possibly it 1s again enabled to obtrude upon general 
notice as object of great prominence, It may not 
return under precisely the same outlme as formerly, or 
exhibit the same depth of tone or degree of colounng, 
for, doubtless, some new development is to be anti- 
cipated on this disturbed region of the planet. In case 
of any distinct reappearance it will be important to deter- 
mine that it occurred from the exact position so long 
“tenanted by the old spot. The motion of this feature has 
been so thoroughly followed during the last seven years, 
that it will be feasible to compute its predicted place with 
great nicety in future months. In the mean time, and 
until the spot finally withdraws from reach, the same 
necessity exists as before of recording the times of its 
passages across the central meridian of Jupiter. And 


even assuming the total extinction of the spot, and that- 


its place immediately south of the great equatorial south 
belt should resume the unbroken zonal arrangement exist- 
ing in other longitudes, ıt will be necessary to re-examine 
this region occasionally- for traces of any subsequent out- 
break from the same focus. 

Dunng the last three years this object has given a rota- 
tion period of gh. 55m. 39'1s., which has been steadily 
marmtained throughout each opposition, subject to some 
munor disturbances partly due to errors of observation. 
The first few years of its existence ıt showed an increasing 
retardation of motion, which lengthened the period from 
gh. 55m. 34s. to that already quoted, but, contemporarily 
with the decay of the spot in 1882, the velocity ceased to 
slacken, and the results accumulated dunng the past few 
oppositions prove it to have been equable m a marked 
degree. 

With reference to the equatorial white spot some striking 
phenomena have been presented during the past winter. 
Between October 4, 1884, and January 13, 1885, its motion 
appears to have increased in an alarming ratio, The spot 
continued to rush on far in advance of its computed 
places, and all the while exhibited a more brilliant appear- 
ance than at any preceding epoch since the autumn of 
1880, when it first came under systematic observation. 
The form and appearance of the spot have been so special 
as to prevent any confusion in mistaking ıt for other white 
spots in nearly the same latitude. Between October 4 and 

anuary 13, 1885, the rotation period was gh. 49m. 51'958., 

ut the great increase in velocity evidently occurred to- 
wards the end of November. Between November 21, 1884, 
and January 13, 1885, the period was only gh. 49m. 38°45s., 
or 34 seconds less than the mean period of gh. Som. 12'258. 
shown by the same spot during the two preceding years. 

When the first intimation of this great increase of speed 
forced itself upon my notice, I at once resolved to obtain 
as many observations as possible, in order to assure 
myself more certainly of the fact. Much cloudy, wet 
weather ensued, but-I observed the spot on fourteen 
occasions between November 27 and January 13. A 
lengthened period of overcast skies then supervened, and 
I saw nothing more of Jupiter until January 27, when the 
place of the spot, computed on the basis of my prior 
observations, appeared absolutely vacant. About 15° E. 

“there was, however, a remarkably brilhant spot, the exact 
counterpart of the one previously observed. Then arose 
the question of identity. Could the velocity have become 
so much retarded in the fortmght’s interval from January 
13 to 27 as to have occasioned so consederable a displace- 
ment ın longitude? From my observation on January 
13 and several preceding nights the spot had shown an 
increasing disposition to slacken, and, from records 
obtained in previous years, the motion was known to 
fluctuate in the most unaccountable manner. In the 
seventeen days from September 30 to October 17, 1881, 
I noted the spot underwent a sudden translation of 11° 
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in the direction of east longitude. The fact was inde- 
pendently confirmed by Prof. Hough at Chicago and Mr. 
Stanley Williams at Brighton. The most obvious de- 
partures from the mean rate of motion have been detected 
in other instances, and I am therefore led to conclude 
that the objects observed on January 13 and 27, 18859 
were, notwithstanding their dscord4nce of position, really 
identical objects. The consistnt brilhancy of the marking 
alluded to, for several months before the cloudy period 
set in, is entirely opposed to the idea that ıt could have 
suddenly disappeared. And the real displacement is not 
so large as the limiting observations suggest. Deriving 
a mean from my results near January 13 and 27, I obtain 
the following figures :— - 


Spot precede Lo 
88. idian E. 
1885 1st ped (878° 34) 
an. 7 to 13, mean of 7 obs. . -640 321'0 
an. 27 to Feb. 6, mean of 6 obs. ... 464 3814 


Adopting this mean, we practically eliminate errors in 
single observations, and ın the present case it is fortunate 
I obtained so many transits just before and after the 
period of cloud. The real displacement is seen from this 
comparison to be only 107, which is quite within the 
limits of previous experience. And if the fact of identity 
had not been rendered a very tenable hypothesis by past 
observation, I should have regarded the brilliant appear- 
ance of the spot and its comparative isolation as con- 
clusive. Moreover, during the period that this object 
continued moving so rapidly, I often carefully examined 
the place where, had no change occurred, it must have . 
been presented, but no object nee = remote like- 
ness to the old spot could bedetected. Having observed 
this feature on the central meridian on more than 200 
nights, I am familar with its usual aspect, and could not 
pore have overlooked it, on the many occasions when 

looked for ıt ın vain, had the spot retained the approxi- 
mate place assigned to it from the observations of pre- 
ceding years. , 

Let us now analyse the degree and period of the 
remarkable velocity alludéd to. Arranging my observa- 
tions into short intervals, the following are the rotation- 
periods severally derived from them :— 


Spot Spot 
Interval ganed gamed Number 
1884 in co in of Penod. 
Minutes rst. Mer. Long. Rotations. 
a R hm s 
Oct. 4 to Nov 7 e 48,985 = 6'5 40 we B3 we 950 755 
Nov 7 to Nov 21 ... 20,064 . 35 7i 4 ++ 950 607 
Nov. ar to Nov 27. #838 ae TSE e Q2 s IŞ ue 49 IES 
Nov. 27 to Dec- 9 s. 17,098 174 IOG we 29 s 9 49 3625 
Dec. ọ to Dec 1 + 12,970 138 85 22 ww» 9 49 346r 
Dec. 18 to Dec 24 « 843 ~ 93 56 15 we 9 49 3505 
Dec, 24 to Dec 31 s. a wo 9 5'8 e I7 oe 9 49 38°72 
Dec. 31 to Jan: 8 we IL ” 4 28 e 19 we 9 495773 
1885 
Jan. 8 to Jan 13 7078 se 35 es DR s IR we Q 49 5475 
3 Lost Lost 
Jan 13 to Jan 27 w+ 20,089 se 24°90 se I52 s 34 oe 9 50 56`I9 
Jan. a7 to April rg s.. 118,042 we Q7 «e 57 6+ 200 we 950 15°16 


The period of really great acceleration extended over 
forty days (November 21 to December 31), and it is 
remarkable that ın the mean tıme the spot had completed 
exactly one revolution of Jupiter relatively to the red spot. 
In fact, the sudden increase and diminution of velocity 
occurred with the white spot following the red about 
2h. 44m., so that there was a differencegf 100° in the 
longitude. The maximum speed appears to have been _ 
shown between November 21 and 27, when the rotation- 
period was one minute less than the mean of the two 
preceding years. But my observation of November 21 
was considered rather late, and the interval being a very 
short one of only six days, would originate a rather large 
error. But the four short intervals, from November 27 to 
December 31, exhibit a singular consistency in the re- 
sulting periods, the mean being 9h. 49m. 36°16s., which 
proves the real increase of speed to have been 30'098. in 


+ a 
e 


THURSDAY, MAY 14 1885 


oHIR WILLIAM THOMSON'S “MATHEMATICAL 
AND PHYSICAL PAPERS” 
Mathematical and Physital Papers. By Sir William 
omson. Vols. I. and II. (Cambridge University 
Press. 1882, 1884.) 
RYE one interested in the study of physics of the 
more profound kind will welcome this collection of 
essays by the celebrated natural philosopher, so many of 
which, hitherto scattered throughout various periodicals, 
difficult to gather together, or even wholly inaccessible to 
readers out of the reach of large public libraries, are yet 
of decisive importance for those chapters of the science 
to which they refer. With the two volumes now before 
us, in conjunetion with the late publication, “ Reprint of 
Papers on Electrostatics and Magnetism,” the collection 
is now completed down to the date of February, 1856. 
Vol. IJ. contains, besides, all that the author has written 
on the Transatlantic Telegraphs, which, according 
to the strict order of time, might have been looked 
for in later volumes. The first volume begins with 
a series of essays, for the most part of a mathe- 
matical nature, ranging from the year 1841 to 1850. 
So far as these essays reldte to physical problems, their 
chief interest turns on the difficulties connected with the 
analytic method. These difficulties were, however, even 
at that early period, treated by the youthful author with 
great skill, and under comprehensive points of view. 
The problems are, in part, geometrical and mechanical, 
referring to lines of curvature, systems of orthogonal 
surfaces, principal axes of @ rigid body, &c. Most of 
them, however, deal with the integration of: the differen- 
tial equations, on which is based the doctrine of thermal 
conductivity and potential functions. The latter, asis well 
known, form the mathematical foundation of a large num- 
ber of chapters in physics—the doctrine of gravitation, 
of electrostatical distribution, of magnetic induction, of 
stationary currents of heat, of electricity and of ponder- 
able fluids, By treating all these problems collaterally 
and rendering concretely in some what in others appears 
in the highest degree abstract, the author has succeeded 
in overcoming the greatest difficulties, and we can only 
recommend every student of mathematical physics to 
follow his example. A field particularly favourable for 
the exercise of his powers was opened up to Sir W. 
Thomson by the phenomena, newly discovered by Fara- 
day, in diamagnetic and weakly magnetic bodies, crystall- 
ine as well as uncrystalline. These our author rapidly 
and easily succeeded in arranging under comprehensive 
points of view. One great merit in the scientific method 
of Sir William Thomson consists in the fact that, follow- 
ing the example set by Faraday, he avoids as far as 
possible hypotheses on unknown subjects, and by his 
mathematical treatment of problems endeavours to ex- 
press the law simply of observable processes. By this 
circumscription of his field the analogy between the dif- 
ferent processes of nature is ‘brought out much more 
distinctly than would be the case were it complicated by 
Pidely- diverging ideas respecting the unknown interior 
mechanisth of the phenomena. 
Vor, XXXI].—No. 817 
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From the year 1848 and onwards there follows a long 
series of important investigations intg the fundamental 
problems of thermo-dynamics. These start first with 
Saadi Carnot’s conclusions respecting the mechanical 
functions of heat arrived at before J. P. Joule had -ex 
perimentally demonstrated the equivalence of heat and 
mechanical energy. At the time when Carnot published 
his investigations heat was, by the majority of physical 
scientists, deemed an imponderable substance capable of 
flowing from one body to another, of entering occasionally 
into a more intimate kind of union with ponderable matter, 
and becoming, so to say, chemically united with it, under 
changes in the state of aggregation and under chemical 
processes. According to this older view temperature 
signified as much as the pressure under which the im- 
ponderable fluid stood in the warm bodies. Ip the case 
of a great number of thermal processes heat, in point 
of fact, acts entirely like a substance, showing the con- , 
stancy of quantity, which is the most characteristic 
criterion of substances. In this way large sections of 
the doctrine of heat, embracing great bodies of facts, 
could very well be treated under the substantial concep- 
tion of this agent—such, for example, as the exchange of 
heat between different bodies, the confinement and libera- 
tion of latent heat, the chemical production of heat. Al 
that was necessary to render the substantial conception 
of heat apparently satisfactory was but to leave out of 
account all cases in which other forms of work are pro- 
duced by heat or in which heat is produced by such. Cases 
of this land then known were indeed very few, whereas the 
sections of the doctrine of heat already referred to were 
exactly those which till towards the middle of this century 
engaged the attention of natural philosophers, Carnot’s 
highly acute investigation was an attempt to bring the phe- 
nomena likewise of the performance of work by means of 
heat into harmony with the assumption of the substantial 
theory of heat. The result of this endeavour was remark- 
able enough. He showed, namely, that heat was capable 
of performing mechanical work only when a quantity of it 
passed from a body of higher temperature into another 
body of lower temperature. A complete analogy thus 
seemed to be established between heat and those gases 
which through their pressure are capable of performing 
work, expanding, as they do, and abating their pressure in 
a measure corresponding with their expansion. The heat 
of a warm body corresponds n a manner with a com- 
pressed gas; it diffuses itself in space, passing into neigh- 
bouring bodies, to the lowering of the temperature of the 
body in which it was originally compacted. 

Carnot’s deductions, although based essentially on the 
erroneous assumption that the quantity of heat was 
constant like that of a substance, proved in reality correct 
so far as they respected transitions of heat within very 
narrow limits of temperatu.. They cease, however, to 
be strictly accurate when they are extended to wider 
intervals of temperature, for in that case finite parts o 
the transferred feat become transformed into work and 
no longer continue as heat. We now know through the 
experiments of Joule that heat does not possess the abso- 
lute constancy of a substance, but only the relative con- 
stancy of an equivalent of work which, to be sure, can 
neither be produced from nothing nor come to nothing 
but is yet capable of being transferred into other forms of 
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equivalents of work which may be presented in a very 
diverse and hardly recognisable manner. 

In his first Essays, Art. XXXIX., “On an Absolute 
Thermometri& Scale,” and Art. XLI., “An Account of 
Carnot’s Theory of the Motive Power of Heat,” dating 
from the years 1848 and 1849, our author still occupies 
essentially Carnot’s standpoint, but he nevertheless calls 
attention to the fact that the argument adduced by Carnot 
in support of his theorem, apparently valid though it was 
in all points, was yet defective if the experiments by 
Joule, which were just then made known, should be con- 
firmed, accotding to which heat might be generated anew 
by work (vol. i. p. 116). That which more immediately 
directed Sir William Thomson’s studies to this subject 
was the possibility of attaining, ın accordance with 
-Carnot’s etheorem, to an absolute scale of temperature, 
and he endeavoured to utilise the observations which 
Regnault had shortly before carried out with special care 
in reference to the pressure and latent heat of steam for 
he purpose of calculating such a scale. . But in doing so, 
he was obliged to apply the hypothesis, not perfectly exact 
in this case, that the density of steam was to be calcu- 
lated from pressure and temperature according to the 
laws of gases. 

The theory of Carnot next obtained highly surprising 
confirmation from the theoretical deductions drawn by 
Prof. James Thomson, the elder brother of Sir William, 
touching the alteration of the freezing-point of water in 
consequence of differences of pressure. The accuracy in 
point of fact of this deduction was experimentally demon- 
strated by Sir W. Thomson. This was a discovery which 
perhaps more than any other served to draw the attention 
of physical scientists to the accuracy and the importance 
of Carnot’s theorem. 

Meanwhile our author, no longer able to doubt the cor- 
rectness of Robert Mayer and Joule’s thesis respecting 
the equivalence of heat and work, devoted himself to the 
problem of how Joule’s and Carnot’s laws might be 
combined. This question he answered ın his treatise of 
March, 1851, “On the Dynamical Theory of Heat,” 
Art. XLVIII. Prof. Clausius,in Germany, had, however, 
been busied with the same problem, and had published 
the results at which he arrived before Sir W. Thomson, 
in May, 1850. The essential results of the two investi- 
gations coincided exactly; only in their numerical values 
for the absolute scale of temperature, the two authors had 
started with two different hypotheses, and had therefore 
reached different conclusions. Sir William Thomson 
had, as above mentioned, calculated the density of steam 
from pressure and temperature, as if for complete gases, 
whereas Prof. Clausius had accepted the hypothesis set 
up by Robert Mayer, according to which the work of a 
gas expanding itself was exactly equivalent to its loss of 
heat. Later on, when his opponents set forth the un- 
satisfactory basis of this hypothesis, Robert Mayer 
pointed to an old and very little-known experiment of 
Gay-Lussac, according to which a gas ‘diffusing itself in 
empty space without encountering any resistance suffered 
no diminution of heat. The same experiment was after- 
wards carried out by Joule without his having any know- 
ledge of the earlier observation of a similar nature. This 
form of the experiment was, however, as a whole, not 
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air available for it, whose consumption of heat was to be 
measured, was necessarily very small in comparison with 
the mass of water of the calorimeter. It was not till the 
investigations into the changes of temperature undergone 
by a mass of gas made to pass through a very denge 
porous substance—an investigation carried out in common 
by J. P. Joule and Sir W. Thomson, in 1852, and described 
in Art. XLIX., “On the Thermal Effects of Fluids in 
Motion ”—that it was demonstrated how, in point of fact, 
R. Mayer’s hypothesis was accurate to within a very 
close degree of approximation, although not with abSo- 
lute precision, in respect of hydrogen and atmospheric air, 
whereas carbonic acid showed greater deviations, 

To this have to be added extended investigations into 
thermo-electric currents, and the equivalent of their 
operations (Appendix to Art. XLVIII. and Art. LI. 
“ Experimental Researches in Thermo-electricity,” Vol. I., 
Art. XCI. Bakenan lecture, pp. i, ii., and iii, Vol IL}. In 
a thermo-electric chain which, from its conducting wire, 
sets magnets in motion, or generates heat in them, the 
heat conducted to the soldering seams is manifestly the 
source of the operations. We know that ın such a case, 
according to the important observations of Peltier, heat 
disappears from the warmer soldering seam, and becomes 
developed in the colder. Thatis, in fact, the condition, 
according to Carnot’s law, under which heat becomes 
transferable into other forms of work. This particular 
process was, however, of special interest for the universal 
validity of the theory, seeing that the work of heat 1s here 
produced under conditions altogether different from those 
of the steam-engine and hot-air engine. Our author was 
by this investigation led to the conclusion that, contrary to 
the opinion hitherto entertained, it was not in the solder- 
ing-seams of the metals, ateall events not in those alone, 
but in the whole length of the wires, by a process which 
he calls “electric convection of heat,” that the essential 
cause of the thermo-electnc force was to be sought ; and, 
in point of fact, he succeeded by a series of very laborious 
and subtle experiments in demonstrating that the conduc- 
tion of heat in iron proceeded more rapidly in the direction 
of the current of negative electricity, and in copper in the 
direction of the positive current. 

In the first volume of the book which is the subject of 
notice, the consecutive stages may thus be followed in the 
development of one of the most remarkable chapters in the 
history of discoveries,a chapter specially remarkable also as 
an example of how discoveries are arrived at m a manner 
not always rational. The course of this discovery re- 
minds one in some measure of the invention of achrom- 
atic telescopes. Starting with the erroneous supposition 
that the eye of man was achromatic, Euler inferred that 
Newton’s assumption of the proportionality between 
refraction and dispersion of light was false, and that 
his conclusion as to the impossibility of achromatic 
telescopes was without foundation. Thereupon Euler 
gave the receipt for the making of achromatic tele- 
scopes—a correct conclusion from a false premiss; 
similar to the case of Carnot with the doctrine of heat. 
After all the confirmatians which have been obtained in 
the different branches of physics for the validity of the 
deductions of the corrected Carnot law there can hardly 
longer remain any doubt that we have here found one*of 


fitted to yield very precise results, seeing that the mass of | the most comprehensive and important laws 6f nature of 


= 
—~ 






e 
each rotation; and, if we amalgamate the two preceding 
periods, from November 7 to November 27, we get a 
mean of gh. 49m. 38°96s., which is closely accordant. 

In the forty days, November 21 to December 31, the spot 
gained 65°1m. = 39°7° upon Mr. Marth’s central meridian 
. 


Fia. 1.—Probably recurrent markings on Jupiter I. 1857, November 27 
, (Huggins) IV. 1870, January 23, 8h som (Gledhill. 


identity of the spots observed on January 13 and 27; so 
that in the fourteen days it lost nearly 11,000 miles, 
which 1s greater than the rate of its previous excess. But 
since the end of January the motion has steadied down 
to its normal degree, and thus we find the period closely 
agreeing with that adopted by Mr. Marth. 
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(Monthly Notices, vol. xliv. No. 9), based on the period of 
gh. 50m. 12'258. 


The spot must therefore have moved 
28,700 miles to the westward at the rate of 717 miles per 
terrestrial day, and 294 miles per Jovian day. Then after 
January 13 it suddenly retrograded if we ‘accept the 


If. 1859, December 
V. 1872, February g, roh. 30m. (Gledhill). 


, roh, som, (Huggins). HII. 1858, March a, gh. 
. 1885, February 25, 12h 50m (Denning). 


The motion of this brilliant white spot prior to 
January 13 is involved in no doubt whatever, so that 
the question of its identity with the one observed 
on January 27 is an entirely separate one, and cannot 
affect the remarkable phenomena, which the increased 
velocity exhibited, except as to the retrogressive motion 
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which subsequently occurred. The question of identity 
may be definitely settled if any observations of the 
spot during the interval from January 13 to 27 are 
forthcoming from foreign observatories. In this part of 
England the sky was densely overcast at night during 
the wholg of that time If Prof. Hough at Chicago or 
some other systematic student of the planet can supply 
the missing links for the period referred to, it will be 
most important to ascertain how far they corroborate the 
assumed identity of the markings in question. 

These white spots are liable to great variations in 
apparent brilliancy at short intervals ; so that, unless an 
observer is very careful to discriminate between objects 
approximately situated, he is certain to introduce compli- 
‘cations into his results. But, in regard to the conspicuous 
white spot which.has been the ‘subject of so much com- 
ment during the last few years, I have never found much 
diffculty in following it, because of its special character. 
Occasinally smaller spots slightly nearer the equator are 
seen on mack side of it, but the leading spot of the trio is 
so bright and almost invanably shows a bright trail 
running from its north-east side towards the equator, that 
it may be readily identified, Durmg the observations 
between October 4, 1884, and January 13, 1885, of the 
present opposition the extreme brilliancy of the spot was 
very noticeable, and the observations were pursued with- 
out any liability to error. I fear, however, that, morning 
observations being rendered necessary~by the position of 
the planet in November and December will have enabled 
the singular vagaries of the white spot to have generally 
eluded notice. 

It 1s curious that since the end of January this white 
spot has maintained a rate very nearly conformable to the 
first meridian of 9h. 50m. 12°25s.,, computed by Mr. Marth 
from the observations between 1882 and 1884; but there 
occurred a sudden deviation between March 14 and 18, 
amounting to some 8°. These singular displacements 
cannot be induced by changes in the form of the object, 
and they are far too considerable to be referred to errors 
of observation. Between February 9 and 16, 1882, Prof. 
Hough noticed an acceleration of 6°. 

The verification and true cause of these variations can 
only be efficiently sought out by frequent.and very accu- 
rate observation. Our own climate is very ill-adapted to 
an investigation of this kind where the most essential 
point consists ın. closely consecutive results. What we 
need is an almost unbroken series. It is to be earnestly 
hoped that some attention will be devoted to this impor- 
tant work at the Lick Observatory, where “ the elevation 
is 4200 feet above the sea, and for six or seven months of 
the year every night ts clear/ The position thus com- 
mands natural advantages (in this work of far more 1m- 
portance than instrumental advantages) which would 
enable it to obtain some most valuable evidence bearing 
on the question of the remarkable variations affecting the 
white spots on Jupiter. Near the time of opposition they 
might be observed every night, and it is this consecutive, 
close treatment that is required before the phenomena will 
really admit of satisfactory discussion. 

The question arises whether the whole southern belt 
partakes in these erratic and apparently frequent varia- 
tions of speed, or whether they are confined to proper 
motions affecting the individual spots at different times. 
If several markings were made the subject of contempo- 
rary study it might soon be determined whether they 
exhibited uniform displacements, and, if so, it would 
have-to be admitted that the whole eqifatorial atmospheric 
current is subject to the singular onrushes and alternating 
lulls which our recent observations have demonstrated. 

Of the new features presented during the last few 
months the most striking are :— 

(r) The appearance of large, bright spots indenting the 
north edge of the great northern equatorial belt. A pecu- 
liarity of these objects is that lines of light flowing from 
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their west sides divide the dark belt and finally emerge 
near the equator, where they became indefinite. These 
spots show a rotation period only a few seconds less than 

e red spot. 

(2) The outbreak of dark, reddish spots, elongate} in 
longitude, upon the narrow belt, which became vigle 
in 1882, immediately outlyng the great belt. The de- 
pression north of the red spot was formed by the ends of 
this belt suddenly dipping northwards before reaching the 
spot where they became blended with the old belt. The 
spots now visible here are very plain and wall probably 
increase until finally their material is dispersed around 
the planet and the belt becomes much darker than before. 
The individual spots should be carefully watched to 
ascertain whether this is their ultimate development, The 
rotation period they have hitherto shown 1s precisely the 
same as that of the red spot. One of the most con- 
spicuous of these new spots is about 10,000 miles long ; ıt 
follows the red spot th. 48m., so that its longitude 1s 66° 
east. 

(3) The fading away of the west shoulder of the de- 
pression north of the red spot. This is now very obvious, 
and extends along the narrow belt far to the west of the 
1ed spot. It remains to be seen whether this decadence 
will continue now that various other regions of the belt 
exhibit a confluent eruption of dark spots. 

The several features referred to are of extreme interest, 
as suggestive of peculiar forms of atmospberic disturb- 
ance and as affording fresh materials for students of 
Jovian phenomena. It will be necessary to follow each 
of these special features dusing the two ensuing months, 
and to recover them, if still visible, when the planet re- 
appears in the morning sky towards the end of October 
next W. F. DENNING 








NOTES 


AT the conversazione of the Royal Society on Wednesday 
evening last week, the Fellows, we are sure, were all glad to see 
tbeir President back again, m renewed health, after his long 
absence. Prof, Huxley had to welcomefa very large number of 
guests, and some of the objects exhibited were of much interest. 
Prof. H. N. Moseley exhibited a collection of Pueblo Indien 
pottery, charms, prayer-sticks, &c., from Z(in1, New Mexico ; 
Gen. Strachey, an instrument for drawing curves of sines adapted 
to graphical representation of the harmonic components of 
periodical phenomena; Mr. W. T. Thiselton Dyer lent some 
beautiful flowering specimens of Himalayan rhododendions (the 
small, rosy-pink Æ. glaucum and the large, velvety-white X. 
nuttaiit), a fruiting branch of coffee, and the various vessels and 
implements used in the'collection and preparation of Para india- 
rabber ; iridio-platmum weights, with a density of 21°5660, 
absolutely adjusted, anda piece of platinum wire °00975 of an 
inch, prepared by drawing, &c., were exhibited by Mr. G. 
Matthey ; the Linnean Society lent aremarkable set of drawings 
from the collection of Lady Impey, at Calcutta, painted by a 
native of Patna towards the end of the last century, and still in 
perfect preservation ; the Anthropologzcal Institute contributed 
ethnographic photographs of various races; and there were 
many highly interesting philosophical instruments shown. 


Te Council of the British Association have "nominated Prof. 
J. Struthers, M.D., as a Vice-President of the Association for 
the Aberdeen meeting, and have added the name of Prof. J. 
Strling, M.D., D.Sc. (Aberdeen) to the list of those nominated 
for the Vice-Presidency of Section D. 


AT the invitation of Prof. Flower, a meeting of the Essex 
Field Club will be held on Saturday afternoon, May 16, at 3.30, 
in the Lectme Room at the Zoological Gardens, when the Pro- 
fessor will speak of the pimcipal objects- off, interest in the 
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Gardens, and ~ vA conguct the party to visit them | THE Zimes Calcutta Correspondent telegrfphs that the Indian 


in order, and give a demonstration of the most remarkable 
species, 

A LETTER of Mr. Miklucho Maclay is inserted in the Zsvestija 
of thg Russian Geographical Society (1834, vi.), in which he 
expfasses his regret that he cannot yet return to Russia, and 
explains the plan he has adoptgl for the publication of his 
reports, He wishes.to have them published in two different 
parts, the first to contain (a) ) a statement of the reasons for any 
voyage or important excursion which he has undertaken, (b) a 
detailed narrative, and (c) scientific results of each of them ; the 
second part to contain the scientific results concerning (a) anthro- 
pology, (6) ethnology, (c) zoology and comparative anatomy, 
(d) meteorol In this manner Maclay hopes to suit both 
those who desire a general view of the outcome of his travels 
and those who wish to make themselves more particularly 
acquainted with the scientifc results. By the way it may be 
mentioned that he has already described some new species, viz. 
(1) Dorcopsis Chalmersii, (2) D. Macklayi, (3) Macropus Jukesii, 
(4) M. gracilis, (5) M. tibol, (6) Brachymelis garagassi, (7) Mus 
yetve. 


THE following, from Science, is a complete list of the papers 
read at the meeting of the National Academy of Sciences, April 
21-24:—J. S. Billings and Dr. Matthews, U.S.A., methods of 
measuring the cubic capacity of crania ; S. H. Scudder, winged 
insects from a paleontological point of view; A. S. Packard, 
the Syncarida, a hitherto undescribed group of extinct maloco- 
stracous Crustacea ; the Gampsonychidse, an undescribed family 
of fossil schizopod Crustacea; the Anthracaide, a family of 
carboniferous macrurous decapod Crustacea, allied to the 
Eryonide ; Alexander Agassiz, the coral reefs of the Sandwich 
Islands ; the origin of the fauna and flora of the Sandwich 
Islands ; T. Sterry Hunt, the classification of natural silicates ; 
Elias Loomis, the cause of the progressive movement of areas of 
low pressure; G, B. Comstock, the ratio of the metre to the 
yard; C. H. F. Peters, an accouatef certain stars observed by 
Flamsteed, supposed to have disappeared ; J. E. Hilgard and 
A. Lindenkohl, the submarine geology of the approaches to 
New York ; Theodore Gill, the orders of fishes ; J. W. Powell, 
the organisation of the tribe; G. W. Hill, on certain lunar in- 
equalities due to the action of Jupiter, and discovered by Mr. 
E. Neison; E. D. Cope, the pretertiary Vertebrata of Brazil ; 
the phylogeny of the placental Mammalia; C. A. Young, some 
recent observations upon the rotation and surface-markings of 
Jupiter; H. A. Rowland, on the value of the ohm; F. A. Genth 
and Gerhard vom Rath, on the vanadium minerals—vanadinite, 
endlichite, and descloizite—and on iodyrite, from the Sierra 
Grande mine, Lake Valley, New Mexico; A. N. Skinner (by 
invitation), on the total solar eclipse of August 28, 1886; 
Theodore Gill and John A. Ryder, the evolution and homologies 
of the flukes of cetaceans and sirenians; Ira Remsen, chemical 
action in a magnetic field; A. Graham Bell, the measurement 
of hearing-power ; A. Graham Bell and F. Della Torre, on the 
possibility of obtaining echoes from ships and icebergs in a fog. 
The following biographical notices of deceased members were 


also presented: of Dr. J. J. Woodward, U.S.A., by J. S. 
Billings ; of A. A. Humphreys, U.S.A., by H. L, Abbot; 
and of William Stimpson, by Theodore Gull. 


BOTANY, as well as geology, we are pleased to notice, is well 
represented upon the Afghan Boundary Commission. Mr. 
Condie Stephen, who has just arrived in London, speaking of 
the Penjdeh Valley or Koosh Valley, stated to a press repre- 
sentative that Dr. Aitchison, who has charge of the botany of 
the Expedition, is delighted with the country, and has made a 
very*large and valdable collection, 


Government has at last begun to fulfil a promise made years ago 
to the Asiatic Society, that a systematic zoological exploration 
of the depths of the Indian seas should be undertaken, in con- 
nection with a survey of the coasts. “A skilled naturalist, Dr. 

Giles, has been attached to the surveying steamer /nvestiguior, 
which is supplied with proper appliances for deep-sea glredging. 

During a recent cruise in the Bay of Bengal some casts were 
made with very interesting results. Some of the animals found 
appear to be new, and have been sent home for examination. 
The dredgings also proved that the depression of the bottom, 
near the mouth of the Hooghly, known as the Swatch, regarding 
which much speculation had been indulged in, was merely a 
deep submarine valley, forming part of the original basin of the 
Bay of Bengal—as Sir Charles Lyall long ago suggested.” 


A PORTION of the work of Protestant missionaries in China, 
which has attracted little attention in this country, and which, 
nevertheless, is of great importance, is the preparation ofschool- 
and text-books in Chinese. For this purpose Protestant mis- 
sionartes of all nationalities and denominations have united. At 
a general conference held in Shanghai in 1877, a committee of 
eight of the leading missionaries was appointed to superintend 
the preparation and publication of the series. The work has 
now been going on for eight years, and the Committee are able 
to report that over forty works have been issued, and that thirty 
more are in various stages of progress. In addition, four num- 
bers have been issued of an “outline series ” compiled with the 
object of supplying Chinese schools with small and simple 
treatises on scientific subjects at cheap rates, suitable either as 
elementary school-books or as popular tracts for general distri- 
bution. What ‘‘cheap rates” mean will appear from the fact 
that the outlines of astronomy costs rather less than a penny, 
that of political and physical geography and geology about two- 
pence each, The larger works embrace anatomy, in five 
volumes; ancient religions and philosophies in three; arith- 
metic, charts of astronomy, birds and mammals, with accom- 
panying handbooks (these charts, from the prices, are obviously 
intended for the walls of schools); chemistry, political 
economy, geology, universal history, international law (a 
translation of Bluntschli, it appears), zoology, and several 
on biblical topics. Those in preparation include treatises on 
various branches of elementary mathematics, botany, ethnology, 
hygiene, jurisprudence, logic, mathematical physics, meteorology, 
mineralogy, philology, and forty wall-charts with accompanying 
hand-books, These works, it must be remembered, have ‘first 
to be compiled with a special view to the knowledge usually 
possessed by Chinese children, and then to be translated, repre- 
senting in each case two distinct tasks. That the missionaries 
in China and elsewhere have schools where they teach the young 
is well known, but it will probably be a surprise to many to 
find that, in addition to their ordinary labours as preachers and 
teaches, the missionaries in China have had to undertake a task 
of such magnitude a3 the creation of school literature on all 
subjects of human knowledge, fiom arithmetic to jurisprudence, 
and from anatomy to logic. The statement on this subject is 
taken, it should be added, from the Chinese Recorder of Shang- 
hai, a magazine which is itself a monument to the learning and 
enterprise of Protestant missionaries in China. 


THERE wil be an Exhibition of Plans, Maps, and Models in 
connection with the International Congress on Inland Naviga- 
tion to be held m Brussels from May 24 to June 2. Those 
desiring to contribute are requested to send in their exhibits at 
once, addressed, carriage-free, to Mr. A. Gobert, 212, Rue de 
la Victoire, Brussels. 


AN interesting scheme in connection with the Bedford School 
is that of higher education for adults by means of evening 
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lectures on literary and scientific subjects, at nominal fees. The 
lecturers are drawn for the most part from the staff of Bedford 
School, Among the scientific subjects included in the course 
are mathematics, geology, physical geography, and botany. 
Bedford is fortunate in having amongst its residents men qualified 
and willing to organise and carry out an excellent plan of this 
nature fox its benefit. 


THE British Consul at Leghorn in his report for the past year 
makes some interesting observations on coial in the Mediter- 
ranean. Some centuries back the Mediterranean coral fisheries 
were carried on exclusively by the Spaniards, and the principal 
establishments engaged in the manufacture of coral ornaments 
were in the hands of Jews residing in Spain. Towards the close 
of the sixteenth century, to escape the persecutions to which they 
were exposed, a large number of these merchants removed to 
Leghorn, in order to enjoy the secure asylum afforded by the 
liberal enactments of Ferdinando di Medici. Crews were ob- 
tained*from the Neapolitan coast, principally from Torre del 
Greco; hence this place at an early period became the chief 
seat of the coral fishery, and most of the boats engaged in it 
are still fitted out at that port, although the manufacture of 
coral ornaments and beads is carried on principally at Leghorn 
and Genoa. These ornaments are met with in almost every 
part of the world, and in many countries, even in Europe, 
coral is believed to be possessed of a peculiar charm. In Asia 
and Africa it is regarded with a sort of. religious veneration, 
while in India it is largely used for the adornment of corpses 
when prepared for cremation. But the present situation of the 
coral trade is disastrous. In 1880, a coral bank several kilo- 
metres in length was discovered near the island of Sciacca, 
on the coast of Sicily, and consequently the yield of raw material 
has been far in excess of the demand, and the reef is still very 
-far from being exhausted. A great depreciation in value has 
ensued, and as a consequence an extensive trade has sprung up 
in coral with Africa, where the natives now purchase coral 
ornaments in place of glass beads of Venetian and German 
manufacture. The raw coral comes from Naples, and is 
worked at Leghorn by women into beads, British India and 
Egypt being the chief customers for them. 


On April 24 Mr. Edward Berdoe, M.R.C S., read a paper at 
University College, Gower Street, before the Browning Society, 
on “Browning as a Scientific Poet.”’ The paper, as re- 
ported in the Zancet, opened with an exhaustive argu- 
ment to prove that the progress of science need not, as 
some had said, tend to the destruction of the poetic art; 
that, in fact, some of the greatest poets had enmched their 
verse by the study of natural phenomena —Lucietius, Haller, 
Milton, and Goethe, and in our own times Tennyson and 
Browning, while students of natuial and physical science had 
not found their exact acquaintance with natural laws impede the 
luxuriant growth of their poetic fancy. Many of Browning’s 
most beautiful similes were the result of his intimate acquaint- 
ance with anatomy, physiology, and chemistry ; and the use he 
constantly makes of figures diawn from the science of optics has 
enabled him to illustrate his favourite optimism by much beauti- 
ful imagery. The poet of the future will be denied his former 
“power of dealing capriciously with facts,” but this restraint, 
Mr. Berdoe argued, would not repress the poetic spirit. Mr 
Berdoe, in conclusion, claimed fo. Mr. Browning that he is 
essentially the poet for the scientific man : abreast of the highest 
culture of his time, and in close touch With the great aims of 
science. 


HERR ScHWEIGER, wiiting from Widdin to the Monatsschrift 
fir den Orient, refers to baldness amongst Orientals. In Europe 
the idea is general that baldness is the prerogative of scholars ; 
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in the East, on the other hati, it is the common characteristic 
of two races—the Spanish Jews and the Turks, whose nervous 
system has never been overwrought by any devotion to serious 
studies, In some measure to explain the origin of this pheno- 
menon we must commence at the cradles of the two peoples 
living side by side. The indolence of Oriental women 18 well 
known and is manifested in sins of ofnission rather than of” com- 
mission. The Oriental motH€r neglects the principal duties to 
her offspring. ‘During the first eight days of its earthl? career 
the infant is sprinkled with a little tepid water once a day by 
some old woman, then wrapped in coloured rags to save the 
trouble of frequent changes, the head being wrapped in q well- 
wadded cap tied under the chin. This process is repeated during 
the succeeding weeks once every two days, itil finally it has 
become too toilsome even for this repetition, and is abandoned 
altogether, through fear, it is said, that the child would catch 
cold from frequent washings. Superstition has added its force 
to laziness, for the women believe that the head of an infant 
should never be washed, as the scab produced by the dirt is good 
for the eyes. This dit, mixed with the secretions from the 
sebaceous and other glands, becomes the home of numerous 
animal and vegetable parasites, which prevent the development 
of hair and destroy that already grown. The open air, which 
might assist in destroying these parasites, is, howevei, carefully 
excluded by the custom which is imperative among Semitic 
peoples of never, by day or night, or upon any occasion whatso- 
ever, taking off the head-covering, At night the fez is changed 
for a linen cap of similar shape. This perpetual covering natur- 
ally retards the growth of the pair, and transmission and propa- 
gation do their work. Herr Schweiger, who has lived in the 
East for many years, first noticed chronic baldness amongst the 
lower classes of the Turks, especially the so-called Spaniols of 
Salonica. 


Tue National Fish Culture Association’s hatchery at South 
Kensington is now gradually becoming depleted of fry, which 
are being transmitted to public waters gratuitéusly, and to the 
fishery at Delaford belonging to the Association. The spawning 
and hatching season has been very prosperous and successful, 
there being but a very low minimum mortality amongst the fish 
produced. 


THE Aquarium at the International Inventions Exhibition is 
assuming a more complete aspect, and has been an attractive 
feature with visitors from the first. An Aquarium Handbook is 
now in the press and will be shortly published by Messrs. Clowes 
and Sons, containing a natural history of the fish in captivity 
and a series of articles upon the culture of fish, the management 
of aquaria, &c. 


On Apnil 22 a meteor was seen descending in a straight line 
from the zenith at Fogelsta railway station in Ostergotland, 
Sweden, and fall some distance off. ‘On the station-master pro- 
ceeding to the spot he found a stone, about the size of a hand, 
and brown in colour, which smelt strongly of phosphorus when 
struck against a hard object. It was split into three pieces, each 
being forwarded to a museum. 


THe Calcutia Gasette has published a resolution of the 
Government directing the institution of an “inquiry, under a 
specially selected officer, into the castes and occupations of the 
people of Bengal. The results of this inquiry should be of great 
ethnogiaphical value. 


THE exceptionally heavy rainfall at Bergen on October 25, 
1884, when 74mm. were registered for the twenty-four hours, 
was commented on at the time by- the Scandinavian press as 
affding confirmatory evidence of the truth of the papular 
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opinion Pre town is the rainiest place in Norway. This 
notion, however, like many &ther traditional beliefs, has been 
dissipated by the test of carefully-conducted scientific observa“ 
tions, for we learn from Naturen that the annual mean of its 
rainfall is exceeded by that of two among the other seventy 
Norwegian meteorological stations. Thus while at Bergen 
01722 mm. are measured annually, the rainfall at Domsten and 
Floro amounts respectivelygo 1951 mm. and 1873mm. It has 
farther been shown that 105 mm. rain were registered at Holme- 
dal on the Sondfjord, on the same day that the rainfall at Bergen 
reached Jt mm., the highest recorded since rain-measurements 
have been made there. There are in fact eighteen instances 
‘given by the meteorological reports in which the rainfall has 
elsewhere | wine the latter measure, Among these the most 
remarkabl€ have been supplied by Ullensvang and Flesje, at 
the former of which stations there fell in one day (December 8, 
1884) 113mm, rain, while at the latter 112 mm. were registered 
for the twenty-four hours on March 15, 1882. These downfalls, 
the highest recorded in Norway since the observations were 
begun in 1875, have been exceeded, according to Dr. Hamberg 
of Stockholm, at the Swedish station of Herndsand, where 
118°5 mm. rain fell on August 19, 1878. Facts such as these 
effectually refute the opinion, alike strenuously maintained by 
natives and foreigners, that more rain falls at Bergen both in 
the year and in the course of one day than at any other place in 
Scandinavia, Such, however, is the character of the annual 
distribution of rain in this locality, that the chances are about 
equally in favour of a wet or a dry day. 


IN reporting to the Empress of China the occurrence of a 
violent earthquake at the town of Pu-erh on November 14 last 
year, the Viceroy of Yunnan observes with humility that this 
awful visitation is to be regarded as a penalty of Heaven for his 
own inefficiency and incompetency and that of his staff. They will, 
the memorialist promises, endeavour to take the lesson to heart 
and earnestly amend their ways. Pu-erh will be remembered 
by readers of Mr. Colquhoun’s ‘* Across Chrysé” as an important 


` town on the borders of the Shan States, with a large trade in 


tea, The earthquake here réferred to is also worth notice as 
showing that seismic activity during the past winter was mani- 
fested over a vast area, and mdeed seems to have affected the 
greater part of the Old World. At Pu-erh the shock lasted an 
hour, causing the collapse of a large number of houses, temples, 
and public buildings, while many lives were lost, and much injury 
was caused to the inhabitants. 


M. Lito ERRERA calls attention in the Bulidin Scientifique di 
Département du Nord to the value of Indian ink, on account of its 
harmlessness and its tense coloration, for the study of certain 
microscopic organisms. He has succeeded in keeping infusoria, 
&c., alive for several days in the liquid, the carbonic matter not 
appearing to affect them in the slightest degree. For making 
durable preparations ink diluted with water should be gradually 
replaced by that diluted with glycerine. Many organisms which 
are distinguished with difficulty in water, are easily observed in 
water charged with Indian ink ; this is especially the case with 
many Aige. M. Enera thinks that this new method could 
probably be applied with advantage to the study of the digestion 
of the infusoria, and to the movements of ciliated organisms. 


THE additions to the Zoological Society's Gardens during the 
past week include a Green Monkey (Cercopithecus callitrichus @ ) 
from West Africa, presented by Mis. Wall; a Rhesus Monkey 
(Macacus rhesus 8) fiom India, presented by Miss Maigaret 
Ellis ; a Getulen Gronnd-Squirrel (Xerus getulus) from North- 
West Africa, presented by Mr. W. Cook; a Grey Ichneumon 
(Herpestes griseus 9) from India, presented by Mrs. Dundas; 
two Martinican Doves (Zenaida martinicana) from Bahamas, 
presented By Mrs. Blake; two Horned Lizards (Phrynosoma 
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cornutum) from Texas, presented by Nr. J. G. Witte; a Dorsal 
Squirrel (Sciurus Aypopyrrhus) from Central America, an Indian 
Mynah (Acridotheres ginginianus), four White-backed Pigeons 
(Columba leuconota), a Black Hill-Squirrel (Seiurus macrurus) 
from India, two Chinese Jay-Thrushes (Garrulax chinensis) 
fiom China, a Sun Bittern (Zurypyga Aeftas) dom Brazil, two 
Greek Partridges (Caccabis saxatilis), South European, a Double- 
banded Sand-Grouse (Pterocles bicinctus) from Serftgal, a Talapoin 
Monkey (Cercopithecus talapoin) from West Africa, a Negro 
Tamarin (Midas wrsulus), a Humboldt’s Lagothrix (Lagothrix 
Aumboldti å), a Rosy-billed Duck (Metopiana peposaca 2) from 
South America, a Viscacha (Lagostomus trichodactylus), a 
Scorpion Mud-Terrapin (Cinosternon scorpioid s) from Buenos 
Ayres, a Gadwell (Chaulelasmus sirepera 8), nine Spotted 
Salamanders (Salamandra maculosa), European, purchased ; a 
Crossoptilon (Crossopiilon mantchuricum 3) from Northern 
China, received in exchange; a Gayal (Bides frontalis), two 
Long-fronted Gerbilles (Gerbillus longifrons), born in the 
Gardens. « 





OUR ASTRONOMICAL COLUMN 


THE HARVARD COLLEGE OBSERVATORY, U.S.—The thirty- 
ninth Annual Report of this Institution has been issued, and 
with it Prof. Pickeiing’s summary of observations of variable 
stars in 1884, made agreeably to the plan ted by him ina 
communication to the American Academy of Arts and Sciences 
(vol. xix. p. 296). Thirteen observers, private and professional, 
have co-operated in these observations, amongst them Mr. 
Knott, of Cuckfield, and Mr. T. W. Backhouse, of Sunderland. 
In the summary referred to, the positions of the stars for 1875, 
the limits of variation and the periods, as far as reliably deter- 
mined, are repeated from the circular of last year, and these 
particulars are followed by a statement of the number of obser- 
yations of each star, made by the various observers in the course 
of 1884, so that it is easy to see which objects most require 
attention. It is certain that in this branch of observational 
astronomy there is ample work for a much larger number of co- 
operators, which it may be hoped that Prof. Pickering will 
succeed in enlisting amongst our amateurs, and eventually it 
may be possible to particularise the objects which each one may 
undertake to watch effectively, so as to secure observations of 
the whole or the majority of the list in each year. 

With regard to the general proceedings of the Harvard Obser- 
vatory, it is stated that pag observations of the eclipses 
of Jupiter’s satellites have been continued upon the system 
adopted in 1878, and 284 eclipses have now been thus observed, 
forty-seven since the end of October, 1883. The revision of the 
zone-observations of stars between 50’ and 60’ north of the 
equator has been completed during the year. Selections of stais 
for standards of stellar magnitude have been made for regions 
extending four minutes (time) in right ascension, and ten minutes 
in declination, and additional photometric methods of measure- 
ment are under consideration for determining such magnitudes 
with satisfactory precision. Observations of comets, of the 
spectra and colours of stars, and a tentative revision of the 
magnitudes of the Durchmusterunz, have also formed a part of 
the year’s work. We do not learn from the report that any 
attempt has been made to repeat the valuable series of observa- 
tions on the rings of Saturn, made by the Bonds, &c., with 
the Harvard 15-inch refractor, when the planet was previously 
situated in the position ıt occupied in 1884; but the class of 
observations more especially attended to at present may have 
rendered this impracticable. Vol. xiv. parts I and 2 of the 
Annals have been published ; the latter part has been circulated 
very recently. 


TEMPEL’S COMET (1867 II.).—Up to the 7th inst. it does not 
appear that the editor of the Astronomische Nachrichten had 
received any motice of the re-observation of this comet, Doubt- 
less, of the last degree of faintness, it could only have been 
commanded last month by instruments of the highest order. In 
the next period of absence of moonlight the theoretical bright- 
ness will have diminished. The comet will be duein perihelion 

in in the spring of 1892, a more favourable condition for the 
Checrvation at this body than has existed in the present year. 
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New NeruLa.—M. Stephan publishes positions and descrip- 
tions of 100 nebulee discovered at Marseilles in the years 1883- 
85, in addition to the large number previously detected at that 
observatory. Not the least notable characteristic of M. Stephan’s 
catalogues is the precision of the places given in them. He 
mentions that on October 1 and 2, 1882, neither the nebula 
Dreyer-Schultz 5885 nor 4 12 were perceptible in the positions 
assigned to them by the discoverers, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, MAY 17-23 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 1s here 
employed.) 

At Greenwich on May 17 
Sun rises, 4h. 7m. ; souths, tth. göm. 10'8s. ; sets, 19h. 46m. ; 
decl. on meridian, 19° 26' N. : Sidereal Time at Sunset, 
trih. 29m. 
Moon (at First Quarter May 21, 6h.) rises, 6h. 59m. ; souths, 
14h, 53m. 3'sets, 22h, 44m. ; decl. on meridian, 18° 7’ N. 


Planet Rises Souths Sets Decl on meridian 
h. m h m b m P 
e Mercury.. 3 37 I0 30 17 23 9 41 N. 
Venus 418 12 10 20 19 55 N. 
Mars -324 Io 36... 17 13 13N 
Jupiter .. tr © ... I 15 .. I 30% 13 38 N 
Saturn 543 . 1351 .. 21 59 22 18N 


* Indicates that the setting is that of the following day 
Occultations of Stars by the Moon 

Corresponding 

angles from ver- 


May Star Mag. = Disap. Reap. tonto night for 
inverted image 
bh. m h m. o 
I9 ... a Cancri... 4 .. 22 52 .. 2315... 48 359 
al... B.A.C. 3407... 6 O21... I I2f... 125 276 
21... 35 Sextantis .. 6 ... 20 48... 21 18 26 340 
t Is below horizon at Greenwich. 
Phenomena of Jupiter's Satellites 
May h m May h. m 
I7 ... 23 21 II, occ. disap. j 21 o 21 I. occ, disap. 
19... 20 28 II. tr. egr. 21 41 I. tr. ing. 
20... 2I 33 III, occ, reap. | 22 .. o I I. tr. egr. 
23 10 III. ecl. disap. 22 22 J. ecl. reap, 


The Occultations of Stars and Phenomena of Jupiter's Satellites are such as 
are visible at Greenwich, 

May 21, 3h.—Jupiter in conjunction with and 4°.17' north of 
the Moon. 





THE IRON AND STEEL INSTITUTE 


"THE Iron and Steel Institute met on Wednesday, the 7th 
inst., when Dr. Peicy gave the presidential address. 
After inviting the co-operation of the members in supplying him 
with materials for the new edition of his work on A Tion and 
Steel,” and referring to Mr. Lowthian Bell’s recent valuable work 
on the same subject, Dr. Percy drew attention to the existing uni- 
versal depression, due, in his opinion, to over-production. 
“ Darwinianism prevails in the manufacturing world as it does 
in the natural world, however painful and unwelcome may be 
that truth—only the fittest will survive. The struggle may be 
severe and to many persons disastrous, but so long as su ply 
exceeds demand, it is inevitable, and the result 1s not doubthel. 
In the matter of technical education he regretted that a few of 
its professed friends should have indiscreetly attempted to imbue 
all our artisans with the notion that the one thing which at 
present they urgently need is technical education, and that it 
will be certain to benefit them all alike, whereas in some trades, 
such as that of the file-cutter, the marvellous skill which is alike 
the surprise and admiration of all is to be obtained only by the 
practice of his art. He referred with pleasure to the judicious 
and enlightened way in which Sir Bernhard Samuelson, M.P., 
had advocated technical education in its widest sense, and 
rejoiced over the liberality of the founders of the Owens College 
(now the Victoria University) in Manchester, the Mason College 
in Birmingham, and the Fiith College in Sheffield, and of the 
Whitworth Scholarships, thiough whose aid scientific instruction 
is placed within the reach of the artisan class, 


The major portion of the address was devoted ww physical 
and chemical properties of iron“and steel, and the learned 
Piesident’s remarks brought out ın strong relief the prevailing 
want of knowledge. How comes it, he inquires, that the force 
of cohesion should be increased by mechanical treatment, which, 
à priori, might be supposed would tend in greater or less degree 
to produce disaggregation? Why 2s iron or steel wire increased, 
in strength by wne-drawing? What is the cause of the physical, * 
changes which some metals and ‘alloys hive been observed to 
undergo spontaneously while at and under ordinary atmo- 
spheric conditions ? . 

**Tt ıs not many years since that we had to grope about to 
discover an analysis of iron ore or of pig iron, whereas now we 
are actually overwhelmed with such analyses. We are®deluged 
with percentages of carbon, graphitic or combined, of silicon, 
and manganese, of sulphur and phosphorus. We are bewildered 
by this vast accumulation of material, What 1s now wanted is 
the man to reduce it to law and order, to evolve from it 
principles for our sure guidance. But the problem is so intricate 
and complex that no common brain can solve it. What are the 
physical propeities of ‘pure iron after fusion? What are the 
chemical and physical properties of compounds of pure iron and 
pure silicon in various proportions? What are the modes of 
existence of manganese, silicon, and phosphorus when present 
together in pig iron? What is the modus operandi of man- 
ganese in the manufacture of iron and steel? Why are animal 
matters or certain other substances rich in nitrogen, requiied in 
case-hardening iron? Is any nitrogen or any compound of it 
imparted to the case-hardened part of the iron? These and 
such like questions the metallurgist asks of the natural philo- 
sopher and chemist, and has failed hitherto to receive a reply.” 

Having concluded what may be called the technical part of 
his address, Dr. Percy treated the question of the extent to 
which the Government of a country should engage in manu- 
facture, and stated “‘ that, if it could be shown that the people as 
a whole would be benefited by the’Government’s engaging in 
manufacture, then the Government was bound to take that 
course.” Treating the various cases of armour-plates, steel for 
guns, and steel for ship-plates, he showed that in each case, 
owing to competition, co-operative management, and ‘other 
causes, private industry was always able to produce articles as 
good as and cheaper than the Government. 

The addiess was listened to with the greatest attention 
throughout, both on account of the inherent inteyst of the 
matter and the great oratorical skill employed in its delivery. 
The closing paragraphs are of such universal interest that we 
quote them verbatim :— 

“Everything in this world, nay, there is reason to believe 
everything in the universe, itself, is changing from moment to 
moment. There is, as I have stated in print long ago, nothing 
constant but change, however paradoxical that statement may 
appear. Every drop of rain that falls, for instance, exerts a 
levelling action on the huis and mountains, and carries down 
with it in its course to the ocean a minute yet sensible portion 
of earthy material. In the moral world the like incessant 
change is going on, and no one can predict what the final result 
ef that change will be. Our globe may, it seems to me, be fitly 
com with the laboratory of the philosopher. The one, to 
our finite understandings, may appear the scene of social and 
political experiments, just as the other is the scene of chemical 
and physical experiments. But of this we may be sure, that in- 
variable and irresistible law guides all things, immaterial as well 
as material. When I reflect on the intricate social problems of 
the day, the solution of which excites dread in the minds of 
many, I fancy I see the social molecules, if I may use such an 
expression, actively at work in rearranging and adjusting them- 
selves to new conditions, and producing results as surprising as 
they are remarkable. The mysterious forces, whatever they 
may be, which regulate the movements of those molecules, ate 
as certain in their operation as those which determine the course 
of the planets in their orbits. Both are equally unc8ntrollable 
by the agency of man, and politicians will in vain struggle 
against them. 

“There is a question that must often occur to us, namely, 
what will Great Britain be when our vast reservoir of material 
force, coal, is exhausted—a iesult which many members of the 
Iron and Steel Institute are dping their utmost to accelerate? 
The time must come when, in consequence of that exhaustion, 
Great Britain will cease to be a great manufacturing nation, unless 
some new source of force should be discovered, which there is , 
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not the least reason to anticipate. But, as I wrote many years 
ago, however mournful and unwelcome this proposition may be, 
we have the satisfaction of knowing that we are now laying the 
foundations of prosperous end mighty kingdoms in various parts 
of the wold, which we hope will be the strongholds of virtue, 
of order, and of freedom. When our great manufactories shall 
Ive crumbled into rujns, and their sites have become green 
pastures or golden corn-fieldg, the old country may yet be 
precious in the eyes of her children. Every spot of her soil will 
be classic, and command ieverential respect. There is no other 
land more worthy of everlasting remembrance, whether as to its 
heroes, itwpoets, its philosophers, its statesmen, or its philan- 
thropists. The glory of Old England may, after all, not depart. 
On the sites of her soot-stained Birminghams and Manchesters, 
new and splendid cities may arise, where the merchant-princes 
of Anglo- Salon descent, from the remotest regions of the globe, 
shall rejoice to dwell and end their days in peace.” 

After the addiess the President presented the Bessemer Medal 
to Mr. Lowthian Bell for delivery to Prof. Akermann, after 
which the papers were read. ‘The first paper read was that of 
Mr. Lowthian Bell, on “The Blast-Fmnace Value of Coke, 
from which the Products of Distillation fiom the Coal used in 
its Manufacture have been collected.” The experiments which 
formed the foundation of the paper were made upon the same 
coal coked in the beehive and Simon Carvé’s oven, the total 

wantity of coke operated upon bemg 5605 tons; it was found 

t the beehive coke was about 10 per cent. more economical, 
although the other was 13°83 per cent. denser. In order to 
ascertain the cause of the inferiority, samples were finely ground 
and analysed. Similar samples were exposed for half an hour 
to the full heat—sufficient to soften porcelam—of a gas blast- 
furnace, access of air being excluded by placing the crucible 
containing the sample within a laiger one and covering it with 
charcoal. From the loss of weight and the analysis of the original 
and residual coke, and from the previously-ascertained moistwe, 
it was found that 5°23 per cent. of the Simon Carvé’s coke was 
expelled by ignition, and 3'27 per cent. of the beehive. This 
accounts for an inferionty of 1°96 per cent. only out of about 10 
percent. It is, however, a Sell aioe fact that certain forms 
of carbon are less easily burnt than others, and the author 
sought to account for the superiority of beehive coke in this 
manner, and found it to be due to the less solvent action of 
carbonic actd upon it. 

At the Wednesday evening rfeeting Dr. H. C. Sorby, F.R.S., 
gave an account of his microscopical examination of the struc- 
ture of iron and steel. Hus results were based upon the 
examination of flat surfaces, carefully ground and polished, as 
the study of fractmed surfaces is unsatisfactory, not only on 
account of optical difficulties, but because a fracture shows the 
line of weakness between the crystals and not their internal 
stractue. In some cases the surfaces were acted upon by very 
dilute nitric acid to develop the structure; ın others it was 
found best to polish with dry rouge on parchment, and not to 
use acid. Thin glass covers were afterwards mounted over the 
surface with Canada balsam. The objects thus prepared were 
examined by means of two special kinds of surface illumination, 
viz. first the side parabolic reflector now common, but which the 
author believes was originally made for this purpose, which gives 
oblique light ; and secondly, by means of a small silver reflector 
covering half the object-glass, which throws the light directly 
down on the object, from which it is reflected back through the 
other half of the lens. With oblique ilummation a polished 
surface looks black, but, with direct, bright and metallic A 
truly black substance looks black in both cases. A magnifying 
powe: of about sixty linear is most generally suitable, but the 
sections will bea: a higher perfectly well. The lecturer exhibited 
photographs and drawings of the microscopic appearance of the 
surfaces, the peculiarities of which he desciibed. 

The follgwing 1s a summary of some of the chief results :— 
Iron contaming little or no carbon, and of uniform character, 
shows little, if any change, when acted upon by dilute acid, and 
no well-marked structure is developed. Hammered blooms 
show an intimate mixture of varying crystals of iron, with minute 
or larger portions of slag. In iron bats rolled Ao/, the slag is 
drawn out into Jong thin rods, which in some cases are so 
numerous as to form a very considerable portion of the whole 
bulk, whilst the iron shows no elongation of the ultimate crystals, 
the metal apparently recrystallising on cooling. When hammered 

© cold, the cials are compressed, broken up, and elongated ın 
the linegof the bar. Many specimens of malleable iron show 
clearly that two constituents are present, viz. iron, and a com- 
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pound of iron and carbon, which has a pearly structure ; one of 
these is like the main constituent of such bar iron as contams 
little or no carbon, having no trace of linear making, after 
being acted upon by diluteacid, whereas the otter constituent shows 
linear markings, varying in distance, but often about 1-20,o00th 
of an inch apart, which, when the acid has acted to a proper 
extent, gives rise to all the splendid colours of mother-of-pearl, 
the tints being raised when the section is seen ip water, and 
still more wien mounted in balsam. By oblique and direct 
illumination the colours are nearly complementary: Swedish 
iron paitly converted into blister steel by cementation, shows a 
mixture of well-formed crystals of free iron and of the pearly 
compound in the centre; around this a ring of the pearly com- 
pound, with colours of great variety and beauty ; whilst on the out- 
side is a part in which occurs a network of veins of an extremely 
hard substance, giving an intensely brilliant reflection and no 
trace of colour, which seems to contain more carbon than the 
pearly constituent. The three constituents just described are 
totally distinct from one another. There is no more passage 
from one to the other than there is between the mica, felspar, 
and quartz of granite. 

The varying character of ingots of soft and herd steel to 
a great extent depends on the varying proportion of the 
three principal constituents. Soft Bessemer steel 1s seen to 


be a mixture of free iron and the pearly compound. In medium i 


steel this latter occurs almost alone, whereas in hard steel there 
is little, if any, free won, but numerous thin plates of the very 
hard compound. Besides these three constituents in steel, the 
microscope gives evidence in cast-iron of the presence of graphite 
and silicon. The specimen of spiegeleisen studied, consisted 
mainly of the intensely hard compound, crystallised in large 
plates, the intei-spaces being filled up with a mixture of very 
much smaller crystals with a little of the pearly substance, so as 
to have a most beautiful and fine-grained structure. Taken, 
then, as a whole, the various kinds of iron and steel are seen to 
be varyıng mixtures of three o1 four out of six or seven substances 
having very different properties, viz, free iron, the pearly com- 
pound with carbon, the intensely hard compounds, probably 
with more carbon; the residual, probably variable, su ce; 
gaphite; possibly crystallised silicon ; slag, including fused iron 
oxide. 


On the second day the attention of the meeting was occupied 
with the subject of the coking of coal by different processes and 
the recovery of bye-pioducts, Mr. Head’s paper contained a 
description of a modified form of the Siemens old t gas- 
producer, in which the latter result is effected by divi the 
gas-pioducer by means of a veitical wall into two compartments, 
one of which receives the hydrocarbons—the volatile constituents 
of the coal—and the other the carbonic oxide formed by the 
decomposition of its solid carbonaceous matter. Two other 
papers ieferred to results obtained in connection with the Simon- 
Carve’s coking process. Prof, Armstrong’s note with reference 
to the method’s proposed for coking coal and recovering volatile 
matter has much scientific interest, and we propose to refer to it 
shortly. The problem consists in as compiete a recovery as 
possible of the matters latent in coal, in the most economical 
manner and advantageous forms, the treatment depending upon 
the class of coal acted upon. The author considers the com- 
pounds in coal to be mainly of two kinds—phenolic compounds, 
which are the pumary souice of the phenols (carbolic acid, &c.) 
contained in coal tar; and paraffinoid compounds, capable of 
yielding hydrocarbons such as are obtained on distilling shale ; 
the high-temperature tars such as are obtained at gas-works, not 
being primary but secondaty products of distillation, may be 
consideied final products, the quality of which it will be im- 
possible to improve, whereas the’ object should be to produce 
low-temperature tars, which by after-treatment might be made 
to produce a large proportion of benzene and other valuable 
products. , i 

The author’s idea of a theoretically perfect coking oven is one 
more o: less like the present beehive, with the upper part 
extended. Heat should be ‘radiated upon the surface of the 
charge of coal, which would soon become coked, thus forming a 
protecting layer, below which distillation would take place, the 
products of distillation being sucked away as rapidly as possible 
through the cool bottom of the oven. The products of combus- 
tion which penetrate below would carry no oxygen with them. 
On this account, and on account of the large volume of steam 
and other gases generated within the mass, and of the low tem- 
perature, the ammonia would probably almost entirel escape 
destruction. The gas would be of low illuminating quality, but 
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would be available for carbonising, oil and ammonia being re- 
moved from it by efficient scrubbing. The author was of opinion 
that nothing was known practically of wbat happens when coal 
1s distilled, and that the coking of coals and manufacture of gas 
were now only empirical operations, and could not be conducted 
scientifically, with our present imperfect knowledge, but that 
the interests involved were so great, the subject being one of 
national impertance, that failure to imtate and execute the 
necessary systematic experiments without further loss of time 
would be inexcusable. 

On the last day of the meeting Mr. Carnegie’s paper on 
‘Natural Gas Fuel and its Application to Manufacturing Pur- 
poses ” was read. This fuel is found in the Pittsburg district, 
and one of the wells is estimated as yielding 30,000,000 cubic 
feet of gas in the twenty-four hours ; the pressure of the gas as 
it issues from the mouth of the well is about 200 Ibs. to the 
square inch, and even at the works, nine miles from the wells, it 
is 75 Ibs. per square inch. Eleven lines of pipe convey the gas 
from the various wells to the manufacturing establishments in 
and around Pittsburg. The number of men whose labour will 
be dispensed. with when gas is generally used is 5000. In the 
steel-rail mids, for instance, where before would have been seen 
thirty stokers, stripped to the waist, firmg boilers which require 
a supply of about 400 tons of coal in twenty-four hours—ninety 
firemen in all being employed, each working eight hours—there 
would now be found one man walking around the boiler-house, 
simply watching the water-gauges, and not a particle of smoke 
1s to be seen. 

Dr. Hermann Wedding’s paper on ‘* The Propeities of Mall- 
eable Iron deduced from its Microscopic Structure” draws atten- 
tion to the value of microscopic analysis, as, though the chemical 
and physical properties of iron are closely connected, the one 
cannot be directly deduced from a kaowledge of the other, nor 
do either of these aid in acquiring a knowledge of the mechani- 
cal properties. The pieces of iron to be tested are carefully 
polished, and then etched with very dilute nitric aad. After 
etching, the section is carefully heated, piping the portions 
attacked acquire varying tints, mostly golden-yellow, purple-red, 
violet, or dark blue. It is the difference of colour 13 cha- 
racteristic. As regards the formation of grains and fibres, the 
size of grain increases with slowness of cooling, and decreases 
with increase in the proportion of carbon up to 2 per cent. 
Each individual grain in malleable iron is ductile, the mallea- 
bility of the entire piece depending on that of the separate 

rains, which are drawn out into fibres ; the strength of fibrous 
tron depending on the fact that, like the individual hemp-fibres 
1n a rope, the fibres lie with their ends in various sections. The 
microscope shows, further, that none of these wires or fibres is 
directly connected with its neighbours, either in a longitudinal 
or lateral directon. In fact each fibre may, by careful etching, 
be picked out like those of a muscle in the human body. The 
paper treats also of the constitution of ind:vidual iron crystals 
and of welding. The general result of the analysis shows that 
the stre of a finished piece of iron depends on the sectional 
area of the mass of iron it contains, the slag inclusions in weld- 
iron and blow-holes in ingot-iron being deducted. 

It was announced that the autumn meeting of the Institute 
would be held at Glasgow. 


SUNLIGHT AND THE EARTH'S 
ATMOSPHERE? 
II, 

WE have been compaied to creatures living at the bottom of 

the sea who frame their deceptive traditional notions of what 
the sun is like from the feeble changed iays which sift down to 
them. Though such creatures could not rise to the surface, they 
might swim up towards it, and if these rays grew hotter, 
brighter, and bluer as they ascended, ıt would be almost within 
the capacity of a fish’s mind to guess that they are still brighter 
and pines at the top. 

Since we children of the earth, while dwelling on it, are 
always at the bottom of a sea, though of another*sort, the most 
direct method of proof I spoke of, is merely to goup as far as we 
can and observe what happens, though as we are men, and not 
fishes, something more may fairly be expected of our intelligence 
than of theirs. 

We will not only guess, but measure and reason, and in par- 

* Lecture delivered at the Royal Institution, April 17, 1885, by S P. 
Langley. Communicated by the author, Continued. from p 20 


ticular we will frst, while still athe bottom of the mountain, 
draw the light and heat out into a tium, and analyse every 
part of it by some method that will enable us to explore the 
invisible as well as record the visible. Then we will ascend 
many miles into the air, meeting the rays on the way down, 
before the sifting process has done its whole work, and thee 
analyse the light all over again, so as to be able to learn the 
different proportions in which fhe different rays have been 
absorbed, and, by studying the attion on each separate ray, to 
prove the state of things which must have existed before this 
sifting—this selective absorption—began. 

It may seem at first that we cannot ascend far enoggh to do 
much good, since the surface of our aerial ocean is hundreds of 
miles overhead; but we must remember that the air grows 
thinner as we ascend, the lower atmosphere being so much 
denser, that about one-half the whole substance or of it. lies 
within the first four miles, which is a less height than the tops of 
some mountains, Every high mountain, however, will not do, 
for ours must not only be very high, but very steep, so that the 
station we choose at the bottom may be almost under the station 
we are afterwards to occupy at the top. 

Besides we are not going to climb a lofty lonely summit like 
tourists to spend an hour, but to spend weeks; so that we must 
have fire and shelter, and above all we must have dry air to get 
clear skies. Furst I thought of the Peak of Teneriffe, but after- 
wards some point in the territories of the United States seemed 
preferable, particularly as the Government offered to give the 

xpedition, through the Signal Service, and under the direction 
of its head, General Hazen, material help in transportation and 
a mihtary escort, if needed, any where in its own dominions, 
No summit in the eastern part of the United States rises much 
over 7000 feet, and though the great Rocky Mountains reach 
double this, their tops are the home of fog and must, so that the 
desired conditions, if met at all, could only be found on the other 
side of the Continent in Southern California, where the summits 
of the Sierra Nevadas rise precipitously out of the air of 
the great wastes in lonely peaks, which look eastward down 
from a height of nearly 15,000 feet upon the desert lands. 

This remote region was, at the time I speak of, almost un- 
explored, and its Highest peak, Mount Whitney, had been but 
once or twice ascended, but was represented to be all we desired 
could we once climb it. As there was great doubt whether our 
apparatus, weighing several thousand pounds, could possibly be 
taken to the top, and we had toetravel 3000 miles even to get 
where the chief difficulties would begin, and make a desert 
journey of 150 miles after leaving the cars, it may be asked why 
we committed ourselves to such an immense journey to face such 
unknown risks of failure. The answer must be that mountains 
of easy ascent and 15,000 feet high are not to be found at our 
doors, and that these risks were involved in the nature of our 
novel experiment, so that we started out from no love of mere 
adventure, but from necessity, much into the unknown. The 
hberality of a citizen of Pittsburgh, to whose encouragement the 
enteiprise was due, had furnished the costly and delicate appa- 
ratus for the expedition, and that of the trans-continental rail- 
roads, enabled us to take this precious freight along in a private 
car, which carried a kitchen, a steward, a cook, and an ample 
larder besides, 

In this we crossed the entire continent fiom ocean to ocean, 
stopped at San Francisco for the military escort, went 300 miles 
south so as to get below the mountains, and then tuned east- 
ward again on to the desert, with the Sierras to the north of us, 
after a journey which would have been unalloyed pleasure except 
for the anticipation of what was coming as soon as we left our 
car, 1 do not mdeed know that one feels the triumphs of 
civilisation over the opposing forces of Nature anywhere more 
than by the sharp contrasts which the marvellous luxury of recent 
railroad accommodation gives to the life of the deserit, When 
one is in the centre of one of the great barren regigns of the 
globe, and, after looking out from the windows of Rhe fiying 
train on its scorched wastes for lonely leagues of habitless deso- 
lation, turns to his well-furnished dinner-table, end the fruit and 
ices of his desert, he need not envy the heroes of Oriental 
story who were carried across dreadful solitudes ın a single night 
on the backs of flying gemi. Ours brought us over 3000 miles 
to the Mojave desert. It was grpwing hotter and hotter when 
the train stopped in the midst of vast sandwastes a little after 
midnight. Roused from our sleep, we stepped on to the brown 
sand and saw our luxusious car roll away in the distance, expe- 
riencing a transition from the conditions of civilisation fo those 
almost of barbarism, as sharp as could well be umagined. We 
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commenced our slow toil northviard with a the:mometer at 110° 
ın the shade, if any shade there be in the shadeless desert, 
which seemed to be chiefly inhabited by rattlesnakes of an ashen 
gray colour, and a peculiarly venomous bite. There ıs no water 
save at the rarest intervals, and the soil at a distance seems as 
though strewed with sheets of salt, which aids the delusive show 
of the mirage. These are, in fact, the ancient beds of dred-up 
sat lakes or dead seas*some. of them being below the level 
of the ocean; and snch a ome ®n our right, though only about 
tweaty miles wide, has earned the name of ‘‘ Death Valley,” 
from the number of human beings who have penshed in it. 
Formerly an emigrant train, when emigrants crossed the Con- 
tinent in cdfavans, had passed through the great Arizona deserts 
in safety until after their half-year’s journey, their eyes were 
gladdened by the snowy peaks of the Sierras looking delusively 
near. The of their long toil seemed before them ; Spt bcs 
one more y lay between, and into this they descended, think- 
ing to cross it ina day—but they never crossed it. Afterwards the 
long line of wagons was found with the skeletons of the animals in 
the harness, and by them those of men, women, and httle children 
dead of thirst, and some relics of the tragedy remained at the 
time of our journey. I cite this as an indirect evidence of the 
phenomenal dryness of the region—a dryness which, so far, 
served our object, which was, ın part, to get rid as much as 
possible of that water-vapour which is so well known to be a 
pon erful absorber of the solar heat. 

Everything has an end, and so had that journey, which finally 
brought us to the goal of our long tuavel, at the foot of the 
highest peak of the Sienas, Mount Whitney, which rose above 
us in tremendous precipices, that looked hopelessly insurmount- 
able and wonderfully near. The whole savage mountain region 
in its slow rises from the west, and its descent to the desert 
plains in the east, is more like the chain called the Apennines, 
in the moon, than anything I know on the eaith. The summits 
are jagged like Alpine ‘‘ needles,” looking in the thin air 
so delusively near, that, coming on such ascene unprepared, one 
would almost say they were Bree giey stones a few fields off, 
with an occasional little white patch on the top, that might be a 
handkerchief or a sheet of paper dropped there. ut the 
telescope showed that the seeming stones were of the height of 
many Snowdons piled on one another, and the white patches 
occasional snow-fields, looking how invitingly cool, from the 
torrid heat of the desert, where we were encamped by a litle 
rivulet that ran down from some,unseen ice-lake in that upper air. 
Here we pitched our tents and fell to work (for you remember 
we must have two stations, a low aud a high one, to compare 
the results), and here we laboured thee weeks in almost 1n- 
toleiable heat, the instruments having to be constantly swept 
clea: of the red desert dust which the ‘hot wind brought. Close 
by these tents a thermometer coveied by a single sheet of glass, 
and surrounded by wool, rose to 237° in the sun, and sometimes 
im the tent, which was darkened for the study of separate rays, 
the heat was ubsolutely beyond human endurance. Finally, our 
apparatus was taken apart and packed in small pieces on the 
backs of mules, who were to carry it by a ten days’ journey 
through the mountains to the other side of the rocky wall which, 
though only ten or twelve miles distant, arose miles above our 
heads ; and, leaving these mule trains to go with the escort by this 
longer route, I started with a guide by a nearer way to those 
white gleams in the upper skies, that had daily tantalised us 
below in the desert with suggestions of delicious, unattainable 
cold. That deseit sun had tanned our faces to a leather-like 
brown, and the change to the cooler air as we ascended was at 
first dehghtful. At an altitude of 5000 feet we came to a 
wretched band of nearly naked savages, crouched around their 
camp-fire, and at 6000 found the first scattered trees; and here 
the feeble suggestion of a path stopped, and we descended a 
ravine to the bed of a mountain stream, up which we forced our 
way, cutting through the fallen trees with an me, fighting for 
every foot Æ advance, and finally pas-ing what seemed impass- 
able. It was interesting to speculate as to the fate of our 
siderostat mirrors and other precious freight, now somewhere 
on asimilar road, but quite useless, We were committed now, 
and had to make the best of it—and, besides, I had begun to 
have my attention directed to a more personal subject. This 
was, that the colder ıt giew the more the sun burnt the skin— 
que literally burnt, I may say, %o that by the end of the third 

ay my face and hands, case-hardened, as I thought, in the 
e desert, began, to look as if they had been seared with red-hot 
uwrons, here in the cold where the thermometer had fallen to 
freezing a night ; and still as we ascended the paradoxical effect 
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increased: the colder it grew about us, thé hotter the sun blazed 
above. 

We have all heard probably of this curious effect of burning in 
the midst of cold, and some of us may have experienced it in the 
Alps, where it may be aided by reflection from the snow, which 
we did not have about us at any time except in scattered patches, 
but here by the end of the fourth day my face*was scarcely 
recognisable, and it almost seemed as though sunbeams up here 
were different things, and contained something w&ich the air 
filters out before they reach us in our customary abodes. Radia- 
tion here is increased by the absence of water vapour too, and on 
the whole this intimate personal experience fell ın almost too 
well with our anticipations that the air is an even more elaborate 
trap to catch the sunbeams than had been surmised, and that this 
effect of selective absorption and radiation was intimately con- 
nected with that change of the primal energies and primal colour 
of the sun which we had climbed towards it to study. 

On the fourth day, after break-neck ascents and descents, we 
finally ascended by a ravine, down which leaped a cataract, till, 
at nightfall, we reached our upper camp, which was pitched by a 
little lake, one of the sources of the water-fall, at a height of 
about 12,000 feet, but where we seemed in the bottom qf a valley, 
nearly surrounded as we were by an amphitheatre of rocky walls 
which rose perpendicularly to the height of Gibraltar from the 
sea, and cut of all view of the desert below or even of the peak 
above us. 

The air was wonderfully clear, so that the sun set in a yellow 
iather than an orange sky, which was reflected m the little ice- 
rimmed lakes and from occasional snow-felds on the distant 
waste of lonely mountain summits on the west. 

The mule train sent off before by another route, had not arrived 
when we got to the mountain camp, and we realised that we 
were far from the appliances of civilisation by our inability to 
learn about our chist apparatus, for here, without post or tele- 
graph, we were as completely cut off from all knowledge of 
what might be going on with it ın the next mountain ravine 
as a ship at sea is of the fate of a vessel that sailed before from 
the same port. During the enfoiced idleness we ascended the peak 
nearly 3000 feet above us, with our lighter apparatus, leaving the 
question of the ultimate use of the heavy ones to be settled 
later. There seemed little prospect of carrying ıt up, as we 
climbed where the granite walls had been split by the earth- 
quakes, letting a stream of great rocks, like a stone river, flow 
down through the mterstices by which we ascended, and, in 
fact, the heavier apparatus was not carried above the mountain 


camp. 

The view from the very summit was over numberless peaks 
on the west to an horizon fifty miles away, of unknown moun- 
tain-tops, for, with the exception of the vast ridge of Mount 
Tyndall, and one or two less conspicuous ones, these summits 
are not known to fame, and, wonderful as the view may be, all 
the charm of association with human interest which we find in 
the mountain landscape of older lands is here lacking. 

It was impossible not to be impressed with the savage soli- 
tude of this desert of the upper air, and our remoteness from 
man and his works, but I turned to the study of the special 
things connected with my mission. Down far below the air 
seemed filled with reddish dust that looked like an ocean. This 
dust is really present everywhere (I have found it in the clear ar 
of Etna), and though we do not realise its presence in looking up 
through it, to one who looks down on it, the dwellers on the 
earth seem indeed like creatures at the bottom of a troubled 
ocean. We had certainly risen towards the surface, for about 
us the air was of exquisite purity, and above us the sky was of 
such a deep vivlet blue, as I have never seen in Egypt or Sicily, 
and M even this was not absolutely pure, for separately in- 
visible, the existence of fine particles could yet be inferred from 
their action on the light near the sun’s edge, so that even here 
we had not got absolutely above that dust shell which seems to 
encircle our whole planet. But we certainly felt ourselves not 
only in an upper, but a different region. We were on the 
ridge of the continent, and the winds which tore by had little m 
common with the air below, and were beating past us (accord- 
ing to the geoldgisis) dust which had once formed part of the 
soul of China, and been carried across the Pacific Ocean ; for 
here we were lifted into the great encircling currents of the 
globe, and, ‘‘near to the sun in lonely lands,” were in the right 
conditions to study the differences between his rays at the surface 
and at the bottom of that turbid sea where we had left the rest 
of mankind. We descended the peak and hailed with joy the 
first arrival of our mule trains with the requisite apparatus at the 
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mountain camp, and found that it had suffered less than might 
be expected, considering the pathless character of the wilderness. 
We went to work to build piers and mount telescopes and 
siderostats, in the scene shown by the next illustation on the 
screen, taken from a sketch of my own, where these 1ocks in 
the immediate foreground rise to thrice the height of St. Paul's. 
We suffered from cold (the ice forming 3 inches deep in the 
tents atnight) and from mountain sickness, but we were too bu 
to pay much attention to bodily comfort, and worked with 
desperate energy to utilise the iemaining autumn days, which 
were all too short. 

Here, as below, the sunlight entered a darkened tent, and 
was spread into a spectrum, which was explored throughout by 
the bolometer, measuring, on the same separate rays which we 
had studied below in the desert, all of which were different up 
here, all having grown stionger, but in very different piopor- 


1 | a 


N, 


wee 















aft 


















cea Py 
Te HE Ay 
My 


i 
ut 





it 
i 












mk 
a i 
talule 


li 
il 





tions, On the screen is the sectrum as seen in the desert, 
drawn on a conventional scale, neither prismatic nor normal, 
but such that the intensity of the energy shall be the same in 
each part, as it 1s represented here by these equal perpendiculars 
in every colour. Fix your attention on these three as types, and 
you will see better what we found on the mountam, and what 
we inferred as to the state of things still higher up, at the surfdge 
of the aereal sea. e 

You will obtain, perhaps, a darer idea, however, fiom the 
following statement, where I use, not the exact figures used in 
calculation, but round numbers, to illustrate the process em- 
loyed. J may premise that the visible spectrum extends from 

(in the extreme blue) to A (in the deepest ied), o#from near 
40 (the ray of forty one hundredth thousandths of a millimetre in 
wave-length) to near 80. All below 80, to the right, is the 
invisible infra-.ed speciium, 

Now, the shaded curve above the spectrum rSpresents the 
amount of energy m the sun’s 1ays at the foot of the mountain, 
and was obese in this way :—Fix your attention for a moment 
on any single part of the spectrum, for instance, that whose 
wave-length is 60, Ifthe heat in this ray, as represented by the 
bolometer at the foot of the mountain, was (let us suppose) 2°, 
on any arbitrary scale we draw a vertical line, 2 inches, or 
2 feet high over that pait of the spectrum. If the heat at 
another point, such as 40, were but a }°, a line would be drawn 
there a quarter of an inch high, and so on, tul these vertical 
lines mark out the shaded parts of the drawing, the gaps and 
depressions ın whose outline correspond to the ‘‘cold bands” 
alieady spoken of. Again, if on top of the mountain we measure 
all these over once more, we shall Fad all are hotter, so that we 
must up there make all our lunes higher, but 17 very different propor- 
tions, At 60, for instance, the heat {and light) may have grown 
from 2° to 3°, or mecreased one-half, while above 4o the heat 
(and light) may have giown fiom 4° to 1°, orjincreased five times. 
‘These mountain measuiements give another spectrum, the 
energies in each part of which are defined by the middle dotted 
line, which we see indicates very much greater energy whether 
heat or ight inthe blue end than below. Next, the light or heat 
which would be observed at the surface of the atmosphere is 
found in this way. If the mountain top 1ises through one half 

the absorbing mass of this terrestrial atmosphere (it does not 

quite do so, 1n fact), and by getting rid of that lower half, the 
ray 60 bas grown in brightness from two to three, or half as 
much again ; in going up to the top it would gain Waf as much 
more, or become 44, while the tay near 40, which has aheady 
increased to five times what 1t was, would increase five times more, 
orto 25, Each separate iay increasing thus nearly in some geo- 
centric progiession (though the heat, as a whole, does not), 
you see how we are able, by 1epeating this process at every 









Distribution of Solar Energy at Sea-level and at various Altitudes. 


point, to build up our outer or highest curve, which represents 
the light and heat at the surface of the atmosphere. These 
have grown out of all propoition at the blue end, as you see by 
the outer dotted curve, and now we have attained, by actual 
measurement, that evidence which we sought, and by thus 
reproducing the spectrum outside the atmosphere, and then 
recombining the colours by like methods to those you have seen 
on the screen, we finally get the true colour of the sun, which 
tends, broadl speakang, to blue. 

It is so seldom that the physical investigatoy meets any novel 
fact quite unawares, or finds anything except that in the field 
where he is seeking, that he must count it an unusual experience 
to come unexpectedly on even the smallest discovery. This 
experience I had on one of the last days of work on the spec- 
trum on the mountain. I was engaged in exploring that great 
invisible heat region, still but so partially known, or, rathe1, I 
was mapping in that great “dark continent” of the spectrum, 


and by the aid of the exquisite sky and the new instrument 


the 
bolometer) found I could carry the survey farther than any ee 
been before. I substituted the prism for the gating, and_mea- 
sured on in that unknown region till I had passed the Ultima 
Thule of previous travellers, and finally came to what seemed 
the very end of the invisible heat spectrum beyond what had 
previously been known. This was ın itself a returh for much 
trouble, and I was abont rising from my task when it occurred 
to me to advance the bolometer still farther, and I shall not forget 
the surprise and-emotion with which I found new and yet un- 
recognised regions below,—a new invisible spectrum beyond the 
farthest limits of the old one. 
I will anticipate here by saying that after we got down to 
lower earth again the explorations and mapping of this new 
ion was continued. The amount of solar energy included in 
this new extension of the invisible region is much dess than that ẹ 
of the visible spectrum, while its length upon the wave-length 
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scale is equal to all that previously snown, visible and invisible, 
as you willsee better by this view, saving the same thing on the 
normal as well as the piismatic scale. If it be asked which of 
these is conect, the answer is “toth of them.” Both nghtly 
interpreted mean just the same thing, but in the lower one we 
«fn more conveniently compare the ground of the researches of 
dtheis with these. e great gaps I was at first ın doubt 
about, but more recent researdges at Alleghany make 1t probable 
that they are caused by absorption in ow own atmosphere, and 
not in that of the sun, 

We would gladly have stayed longer, in spite of physical dis- 
comfort, æut the formidable descent and the ensuing desert jour- 
ney were before us, and certainly the reign of perpetual winter 
afcund us grew as hard to bear as the heats of the desert sum- 
mer had beep. On September 10 we sent our instruments and 
the escoit back by the former route, and, ourselves unencum- 
beied, started on the adventurous descent of the eastein precipices 
by a downward climb, which, if successful, would carry us to 
the plains m a single day. I at least shall never forget that day, 
nor the scenery of more than Alpine grandeur which we passed 
in our descent, after first climbing by frozen lakes in the northern 
shadow of the great peak, till we crossed the eastern ridges, 
through a door so narrow that only one could pass it at a time, 
by clinging with hands and feet as he swung 1ound the shoulder 
ef the rocks ta find that he had passed in a single minute fiom 
the view of winter to summer, the prospect of the snowy peaks 
behind shut out, and instantly exchanged for that below of the 
glowing valley and the little oasis where the tents of the lower 
camp were still pitched, the tents themselves invisible, but the 
oasis looking like a green scarf dropped on the broad floor of 
the desert. We chmbed still downward by scenery unique in 
my recollection. This view of the ravine on the screen is little 
more than a memorandum made by one of the party in a few 
minutes’ halt part-way down, as we followed the ice-stream 
between the tremendous walls of the defile which rose 2000 
feet, and between which we still descended, till, toward night, 
the ice-brook had grown into a mountain torrent, and, lookin 
up the long vista of our day’s descent, we saw it terminat 
by the Peak of Whitney, once more lonely in the fading light 
of the upper sky. 

is site, in some respects unequalled for a physical observa- 
tory, is likely, I am glad to say, to be utilised, the President of 
the Unite® States having, on the proper 1epresentation of its 
value to setence, ordered the ®eservation for such purposes of 
an area of 100 square miles about and inclusive of Mount 
Whitney. 

There is little more to add about the journey back to civilisa- 
tion, where we began to gather the results of our obseivation, 
and to reduce them—to smelt, so to speak, the metal from the 
ore we had brought home—a slow but necessary process, which 
has occupied a large part of two years. 

The results stated in (he broadest way mean that the sun is 
blue—but mean a great deal more than that; this blueness in 
itself being perhaps a curious fact only, but in what it implies, 
of piactical moment. 

We deduce in connection with it a new value of the solar heat, 
so far altering tke old estimates that we now find it capable of 
melting a shell of ice sixty yards thick annually over the whole 
earth, or, what may seem more intelligible on its practical bear- 
ings, of exerting over one horse power for each square yard of 
the normally exposed surface. We have studied the distribution 
of this heat in a spectium whose limits on the normal scale our 
explorations have carried to an extent of rather more than twice 
what was previously known, and we have found that the total 
loss by absorption from atmosphere is nearly double what has 
been heretofore supposed. 

We have found it probable that the human race owes its 
existence and preservation even more to the heatstoring action 
of the atmgsphere than has been believed. 

The direct deteimination of the effect of water-vapour in 
this did not come within our scope; but that the :mportance of 
the blanketing action of our atmospheric constituents has been 
inno way overstated, may be infeired when I add that we have 
found by our experiments that if the planet were allowed to 
radiate freely into space without any protecting veil, its sunlit 
surface would probably fall, evan m the topics, below the tem- 
perature of freezing mercury. 

I will not go on enumerating the iesults of these investiga- 
tions, but thy all flow fiom the fact, which they in turn confirm, 
that thisepparently limpid sea above our heads, and about us, 


is cairying on a wonderfully intricate work on the sunbeam, and 
on the heat returned from the soil, picking out selected parts in 
hundreds of places, sorting out incessantly at a task which would 
keep the sorting demons of Maxwell busy,and as one result, 
changing the sunbeam on ıts way down to us in the way we 
have seen. ° 

I have alluded to the practical utilities of these researches, 
but practical or not, I hope we may feel that such facts as we 
have been considering about sunlight and the earth’s atmosphere 
may be stones useful in the future edifice of science, and that if 
not in our own hands then ın those of others, when our day is 
over, they may find the best justification for the trouble of their 
search, in the fact that they prove of some use to man. 

May I add an expression of my personal gratification in the 
opportunity with which you have hono me of bringing 
these researches before the Royal Institution, and of my thanks 
for the kindness with which you have associated yourselves for 
an hour, ın retrospect at least, with that climb toward the stars 
which we have made together, to find, from light in its fullness, 
what unsuspected agencies are at work to produce for us the 
light of common day, 


ZOOLOGICAL RESEARCH? 


THE Vettor Pisani is soon expected in our port, on her 

return fiom a long voyage of no little scientific importance. 
We think we cannot better hail her arrival than by publishing 
that portion of Prof. Dohrn’s report in which he speaks of the 
scientific mission fulfilled by this vessel—a mission which, besides 
meeting with a success far surpassing the highest expectations, 
has redounded not a little to the benefit of our * Stazione 
Zoologica.” 

The time has now arrived, writes the illustrious Puiofessor, 
for me to speak of an event which took place towards the end 
of 1881, and which has since borne no inconsiderable fruit. And 
this, in its tun, takes me back to a conversation which I had in 
1878 with the Italian Minister of Marine. I had already pro- 
posed that, instead of sending out a young naturalist on board 
the frigates which sul around the world, a young naval officer 
should be sent to the ‘‘ Stazione Zoologica,” where, in about 
four months, he might pick up so much knowledge as would 
enable him to collect and preserve specimens of marine animals. 
Owing to a change in the Ministry, my proposition, though 
accepted in the main, was forgotten ; and F only succeeded in 
getting it put into execution in 1881. 

On December 27, 1881, a young naval lieutenant, Signor 
Gaetano Chierchia, a Neapolitan by birth, introduced himself 
to me with these words: “I have been sent by the Ministry to 
learn under your direction at the ‘Stazione Zoologica’ how to 
collect and preserve specimens of marine animals. I present 
myself accordingly, and beg to be allowed to begin work at 
once.” These few words, modest, yet full of energy, made a 
deep impression on me ; for they not only marked the beginning 
of a new epoch in the active life of the Zoological Station, but 
also promised a more intimate connection between it and the 
officers of the Italian navy—an intimacy to which I had looked 
forward from the very day in which I conceived the idea of the 
future floating Zoological Station. 

With the same modest energy which characterised his first 
interview with me, Signor Chierchia continued for four months 
his studies under the special direction of the Curator, Salvatore 
Lobianco; and all the employes and naturalists of the 
Zoological Station were astounded at the rapid progress he 
made ın a field so entirely new to him. And when the moment 
came for establishing my laboratory on boaid the corvette Veter 
Pisant (which came most appositely to Naples), and there had 
been put on board all the fishing apparatus, chemical reagents, 
alcohol, glass vessels, &c., we accompanied him as a dear fnend, 
and looked forward to results which should mark a distinct 
advance in the culture of our science. And our expectations, far 
from being disappointed, weie widely surpassed. After only 
five months there arrived the first consignment—the product of 
deep sea work,°of ing and coast-fishery along the shores 
of Gibialtar, Brazil, and Montevideo, The whole collection was 
in excellent preservation, carefully labelled and packed, and 
accompanied by a minute repoit as to the place and circum- 
stances of each find. And I do not for a moment hesitate to 
affirm that never has so important a collection of oceanic 
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animals before reached Europe. Scarce fonr months had elapsed 
when there arrived a second consignment, still more extensive 
than the first, and the result of collections made during a voyage 
from Montevideo to Cape Horn, around the islands of the Pata- 
gonian archipelago (a course which the obliging commander of 
the corvette,,Capt. Palumbo, had followed at my especial 
desire), 

This collgction, too, contained most interesting specimens, 
athong which are especially worthy of mention a vast number of 
tubes filled with the produce of deep-sea fishing (pelagic pro- 
ducts), In the same way there have come to hand two other 
consignments from the Pernvian coast, from the Galapagos Isles, 
from the coast of Panama; and also some most interesting 
animals found in small pools and rivers ın Peru. Among these, 
of special importance are two complete series of embryonic 
forms—first, of a Peruvian ray, and secondly of a toad, which 
Lieut. Chierchia, at my desire, and to aid my studies in the 
history of the origin of vertebrate animals, reared with great 
care, and kept in an excellent state of preservation. In this he 
was assisted by Dionigi Franzese, who had been trained in the 
Zoological Station, and had embarked as a sailor on board the 
Vettor Pisani, The Vetlor Pisani continued its course from 
Peru across the ocean towards the Philippine Islands and 
China, and we may look for a new shipment of specimens, In 
this we have a striking confirmation of my opinion that zoology 
might receive material aid in its work from naval officers trained 
for the purpose, rather than from the employment of young 
naturalists. The example thus presented has been followed by 
other individuals, and already three more naval cfficers, Lieuts. 
Cercone, Orsini, and Colombo, have been trained in the same 
way at the Zoological Station. It is a matter for regret that the 
first-mentioned has made but one voyage, a short one towards 
the West Indies, in which violent gales were encountered. The 
result of his researches may be seen at the “Station.” Lieut. 
Orsini is in the colony of Assab, at the mouth of the Red Sea, 
and has despatched thence a valuable and well-preserved collec- 
tion. Lieut, Colombo is the only one of the three whose 
studies have been of a more extensive and continuous 
nature, and for them opportunitp has on several occasions 
been given him by the Minister of Marine. On board 
the vessel attached to the Hydrographical Survey, com- 
manded by Capt. Magnaghi (equally mal known as aman of 
science and an officer), he has made excellent collections in the 
Mediterranean itself, and has now returned once more to the 

Stazione” to further prosecute his studies there. 

From the very first it has been my intention to invite the 
naval services of other nations to join us in this line of research, 
and accordingly, in the autumn of 1882, I proposed to the 
German Minister of Marine that he should send a naval officer 
or surgeon to Naples to receive a training such as I have indi- 
catel. The head of the Admiralty then, Herr Von Stosch, 
accepted my proposal, and sent a naval surgeon, Dr. Sander, 
for four months to Naples, In the autumn of the following year 
Dr. Sander embarked on board the frigate Prins Adalbert for 
Eastern Asia. We still await its arrival, and hope for valuable 
results from the expedition. 

A preliminary conversation which I had last summer at St. 
Petersburg with the head of the staff of the Russian Marine Admiral 
Tchichatchoff, leaves room for hope that Russia too will consent 
to join us in the matter, and that so in the course of a few years 
we may look fora still further and wider development of this 
connection between the ‘‘Stazione Zoologica” and the various 
marine war services of the world. From such a connection great 
advan would acciue, not only to science in general, but 
also to the naturalists of those several countries, which in their 
turn would be the ncher for the collections made by their 
respective navies. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—Thete will be an examination in certain 
branches of natural science for minor scholarships at Downing 
College, on Tuesday, June 2 next, and following days. Persons 
who have not enteied at any college in the University are eligible 
to the minor scholarships, which will be of the value of from 4o/. 
to 7ol, per annum, and tenable until their holders are of standing 
to compete for a Foundation Scholarship. Further information 
will be given by Dr. Perkins or the Rev. J. C. Saunders, tutors 
of the College. 
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SCIENTIFIC SERIALS 


Annalen der Physik und Chimie, No. 3, March, 1885.-——Prof. 
R. W. Bunsen, on capillary absorption of gas. Shows a direct 
dependence between the capillary pressures and the volumes of 
gas absorbed. This discovery, doubtless, has important relg- 
tions in physiological processes. Prof. G. Quincke, electtic 
researches (No. 10), on the m ement of magnetic forces by 
hydrostatic pressure. The author adopts the formula 


$ = Q Hi/8 x, 

where H, is the intensity of the magnetic field, and R a ‘‘di- 
magnetisation constant” analogous to the dielectric’constant in 
the analogous formula for the pressure in the electric field. Qb- 
servations have been made on many magnetic liquids to ascer- 
tain the numerical values of this constant.—O. Lummer, on the 
theory and form of some newly-observed interference curves. 
These relate to certain phenomena of thick plates.—C. Christian 

sen, researches on the optical properties of finely-divided bodies. 
—W. Moller, on Wild’s photometer.—E. and L. Natanson, on 
the dissociation of the vapour of hyponitrous acid.—M. Thiesen, 
researches on the equation of state ; a discussion of the laws of 
gaseous pressure.—Prof. L. Pfaundler, on the action of strongly- 
compressed carbonic acid on glass under the influence of light. 

W. Voigt, reply to Prof. Wullner’s remarks respecting Jamin’s 
observations on metallic reflection. 


Sournal ofthe Russian Chemical and Physical Society, vol. xvi. 
fasc. 9.—On the oxidation of acetones (second memoir), by G. 
Wogner. The behaviour of ketones to chromic acid mixture are 
described, and the general laws of their oxidation are deduced. 
-—On the action of the iodides of allyl and rine on epi- 
chloridrine, by M. Lopatkin. — On isopropyl allyl dimethyl 
carbinol, by M. Kononovitch.—On the relation between dia- 
magnetism and the temperature of fusion of bodies, by P. 
Bachmetieff. The absolute heat of fusion erp represented by 
the equation W = (7 + 273) cs + òs, where ¢ is the specific heat, 
č the latent heat of fusion, and s the specific weight of the body ; 
then, the series (¢ + 273) s being taken according to the figures 
of Regnault and M. Carnelley—it appears to be in reverse order 
to Faraday’s diamagnetic series, the bodies appearing in the 
following series which culminates with Bi and Sb:—K, Na, 
P, Br, S, Mg, Ca, I, Al, In, Sn, Bi, Sb, Zn, Cd, Pb, Ag, Cu, 
Pd, An, Ur, W, Pt, Ir, Os.—On the atmospheres*of p anets, 
the temperature of the sun in co#mic space, and the earth's atmo- 
sphere, by E. Rogovsky.—On some new demonstrations of the 
conditions for a mimmum of deviation of a prism, by N. 
Poltschikoff.—A note in answer to M. Stankevitch, by the same. 
—-Studies in cosmical physics: III. the heating of meteorites 
when falling on to the earth, by Th. Schwedoff.—Answering to an 
objection made at the British Association of 1882 by Sir William 
Thomson to his cosmic theory of han, the author discusses the 
heat which a meteoric stone may receive when piercing our 
atmosphere. He shows by several examples, by our experience 
of meteorites, and by M. Daubrée’s testimony, that they never 
have been bronght to fusion. The meteorite must be com 
toa fire syringe (Briguet prettmatique), which condensates the air 
and raises its temperature, remaining nearly cold itself when its 
conducting power is feeble. The vis viet of the meteorite is 
spent in piercing the layers of air—that is, in bringing them into 
motion fike a bullet which would spend its force in pierci 
1000 sheets of paper before reaching the target , and to admit 
that its vís viva be transformed into heat, would be to forget the 
force spent in piercing the air.—Index to the sixteenth volume. 


Bulletin de la Société des Naturalistes de Moscou, 1884, No. 2° 
—NMaterials for the flora of Central Asia, by Prof. N. Sorokine. 
After having twice visited seveial parts of Russian Turkistan 
and the delta of the Amu-daria, M. Sorokine returned with a 
rich collection of phenogams, which proved this part of the 
Cential Asian flora to be very rich, onginal, and ‘Interesting. 
The department of Gasteromycetes alone offered the greatest 
interest, on account of its containing forms peculiar to Algeria, 
Egypt, Cuba, and so on. There are even several indices which 
would seem to indicate that the Pel te region has been a 
centre of dispersion of several forms, whose sporse were trans- 
ported by winds across the Red $ea to Africa, and thence to Spain 
and France. The whole work of the author could not be pub- 
lished at once, on account of its numerous plates. The descrip- 
tion of the Chytridiaceaw has appeared in the drchtwes botaniques 
du Nord de la France, the remainder will appear in the Moscow 
Bulletin, which contams now the descriptions, with fi¥e plates, 
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of the Hypodermei and the Gasteromycetes.—Plantee Raddeanse 
Monopetale, by Ferd. von Herder (continued).—Soluton of a 

roblem of the theory of comets, by N. Joukovski (Russian). 
The geocentic position of a particle of the tail which has left 
the nucleus since a given time under the action of a given re- 
ptlgive force, to determine the displacement of the particle for a 
given change in the repulsfve for uch ıs the problem treated. 
—Analyses of salt and mud frot a volcano of Trans-Caucasia. 
—Aressay on the solution of the geodetical problem, by Th. 
Sloudsky (in French). The already-known formule already give 
the possibility of embodying all anomalies less than 30” in latı- 
tude and le$ than 15 oscillations of the pendulum m twenty- 
fourg against the calculated ones. The author tries, however, to 
give a more theoretical formula, which might at the same time 
embody lager-anomalies.—List of the herbaria of the Mos- 
cow University’ and of the Society of Naturalists, by J. Goro- 
shankin.— Studies on the averages of the relative moistness, by 
Dr. K. Weihrauch (continued ; in German).—Necrology and 
Annual Report. 


Rendiconti del R. Istituto Lombardo, March 26.—History of 
the first century (1783-1883) of the Reale Istituto, by G. B. 
Venturi.—On the persistence of the thymus gland m children 
and adults, by Prof. Giovanni Zoja.—Account of a successful 
operation performed on a young gurl for the purpose of closing 
an open sore on the left cheek produced by a severe attack of 
typhoid fever.—Further notes on conformable representations in 
higher mathematical analysis, by Prof. Giulio Ascoli.—Meteoro- 
logical observations made at the Royal Observatory of Brera, 
Milan, during the month of March. 


Riuista Scienttfico-Industriale, March 31.—A new explanation 
of the red crepuscular lights that have been attributed to the 
Krakatoa eruption, by Prof. Carlo Marangoni.—Vanations in 
the electric resistance of solid aiid pare metallıc wires according 
to the temperature (continued), by Prof. Angelo Emo,—A 
visitation of caterpillars (Lifhosta caniola, H1.)in Florence during 
the present season, by P. Bargagli. 





SOCIETIES AND ACADEMIES 
è LONDON 

Royal Society, April 23.—‘‘ ®n the Changes produced by 
Magnetisation ın the Length of Rods of Iron, Steel, and 
Nickel.” By Shelford Bidwell, M.A., LL.B. 

The earliest systematic experiments on the effects produced 
by magnetisation upon the engh of iron and steel bars are 
those of Joule, an account of which is published in the PAH. 
Mag. of 1847. Joule’s experiments have many times been re- 
peated, and his general results confirmed. In articular, Prof. 
A. M. Mayer carried out a series of very observations 
with apparatus of elaborate construction and great delicacy. 
The conclusions at which he arrived were in accord with those 
of Joule, so far as regards iron; in the case of steel there was 
some apparent discrepancy, which, however, might to a great 
extent be accounted for by differences in the quality of the metal 
used and in the manner of conducting the experiments. In 
1882 Prof. Barrett published in Naturg an account of some 
experiments which he had made, not only on iron but also on 
bars of nickel and cobalt, with the view of ascertaining the 
effect of magnetisation upon their length. 

The knowledge on the subject up to the present time may be 
summarised as follows :— 

(1) Magnetisation causes in iron bars an elongation, the 
amount of which varies up to a certain point as the square of 
the magnetising force. When the saturation-point is a proached 
the elongation is less than this law would require. e effect is 
greater ın propgrtion to the softness of the metal. 

(2) When a rod or wire of iron is stretched by a weight, the 
elongating effect of magnetisation is diminished ; and if the 
ratio of the weight to the section of the wire exceeds a certain 
Lmt, magnetisation causes retraction instead of elongation. 

(3) Soft steel behaves like iron, but the elongation for a given 
magnetising force is smaller (Joule), Hard steel is slightly 
elongated, both when the magnetising current is made and when 
it is interrupted, provided that the strength of the successive 
currents is gradually increased (Joule). The first uo of 
the magnetising force causes elongation of a steel bar if it is 
tempered blug, and retraction if it is tempered yellow: subse- 
quent applications of the same external magnetising force cause 


temporary retraction, whether the temper of the steel is blue or 
yellow (Mayer). 

(4) The lengh of a nickel bar is diminished ‘by magnetisation, 
the maximum retraction being twice as great as the maximum 
elongation of iron (Barrett). s 

In order that the results of Joule and Mayer might be com- 
parable with those obtained by the author, he made an attempt 
to estimate the magnetising forces with which they worked. 
Fiom data contamed in their paper, it was calculated that the 
stiongest magnetising force used by Joule was about 126 units, 
while the stiongest used by Mayer did not on the highest 
probable estimate exceed 118 units. In the author's experiments 
the magnetising force was carried up to about 312 units. The 
metal rods, too, were much smaller than any which had been 
before used for the purpose, ranging in diameter from 1°40 to 
6°25 mm. Their length was in every case 100 mm., and the 
apparatus was capable of measuring with tolerable certainty an 
elongation or retraction equal to a ten-millionth part of this 
len 

y using thinner iron rods and greater magnetising forces 
than those previously employed, the following curious and inter- 
esting fact was established. If the magnetisation be carried 
beyond a certain critical point, the consequent elongation, instead 
of remaining stationary at a maximum, becomes diminished, the 
diminution increasing with the magnetising force. If the force 
is sufficiently increased, a point is arrived at where the original 
length of the rod is totally unaffected by magnetisation ; and if 
the magnetisation be carried still further, the ee length of 
the rod will be reduced. It also appeared that the position of 
the critical point m, steel depended in a very remarkable manner 
upon the hardness or temper of the metal; considerable light is 
thus thrown on the apparently anomalous results obtained by 
Joule and by Mayer. Further experiments disclosed strong 
reason for believing that the value of the critical magnetising 
force in a thin iron rod was greatly reduced by stretching ; this 
would explain the fact that Joule obtained opposite effects with 
stretched and unstretched wires. 

By ascertaining the relative values of the temporary moments 
induced by gradually increasing external magnetising forces, an 
attempt was made to connect the point of maximum elongation 
with a definite phase of the magnetisation of the several rods in 
which the elongation had been observed. 

Though more experiments must be made before it is possible 
to generalise from them with perfect safety, the results so far 
obtained by the author indicate the laws given below. The 
elongations and magnetisations referred to are temporary only ; 
before the beginning of an eiperiment the rod was permanently 
magnetived by passing through the magnetising coil a current 
equal to the strongest subsequently used. In iron the greatest 
elongation due to anent magnetisation was generally found 
to be about one-thud of the total elongation, whale in nickel the 
permanent retraction amounted only to about one-twenty-fifth 
part of the whole. 

I. IRON 


(1) The length of an iron rod is increased by magnetisation 
up to a certain critical value of the magnetising force, when a 
maximum elongation is 1.eached. 

(2) If the critical value of the magnetising force is exceeded, 
the elongation is diminished until with a sufficiently powerful 
magnetising force the original length of the rod is unaffected, 
and, if the force is still further increased, the rod undergoes 
retraction. Shortly after the critical point is passed, the elonga- 
tion diminishes in proportion as the magnetising force increr ses, 
The greatest actual retraction hitherto observed was equal to 
about half the maximum elongation, but there was no in: :cation 
of a limit, and a stronger magnetising force would have p oduced 
further retraction. 

(3) The value of the external magnetising force corresponding 
to maximum elongation is for a given rod approximately eq 1al 
to twice its value at the ‘‘ turning point.” 

Definttion.—The turning point in the magnetisation of an iron 
bar is reached when*the temporary moment begins to increase 
less rapidly than the external magnetising force. 

(4) The external force corresponding to the point of maximum 
elongation increases (when the quality of the iron is the same) 
with the diameter of the rod. So also does its value at the 


tuming pont: 

(5) The amount of the maximum elongation appears to vary 
inversely as the square root of the diameter of the rod, when the 
quality of the iron is the same. 
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(6) The turning point, and therefore presumably the point of 
maximum elongation, occurs with a smaller magnetising force 
when the rod 1s sifetched than when it is unstretched. 


II, STEEL 

(7) In soft*steel magnetisation produces elongation, which, as 
in the case of iron, increases up to a certain value of the mag- 
netising force, and afterwards diminishes. The maximum 
elongation is less than ın iron, and the rate of diminution after 
the maximum ıs passed is also less. 

(8) The critical value of the magnetising force for a steel rod 
diminishes with increasing hardness up to a certain point, cor- 
responding to a yellow temper; after which it increases, and 
with very hard steel becomes very high. There is therefore a 
critical degree of hardness for which the critical magnetising 
force is a minimum ; in steel of a yellow temper the value of the 
critical magnetising force is lower than in steel which is either 
softer or harder. 

(9) In soft steel a strong magnetising force subsequently dimin- 
ished may cause a gheater temporary elongation than the 
diminished force is capable of producing if applied in the first 

lace. 
(10) A temporary elongation when once produced in soft steel 
may be maintained by a magnetising force which is itself too 
small to originate any perceptible elongation. 
III. NICKEL 

(11) Nickel continues to retract with magnetising forres far 
exceeding those which produce the maximum elongation of iron. 
The greatest observed retraction of nickel is more than three 
times the maximum observed elongation of iron, and the hmit 
has not yet been reached. 

(12) A nickel wire stretched by a weightqundergoes 1etraction 
when magnetised. 

Anthropological Institute, April 28.—Francis Galton, 
F.R.S., President, in the chair.—Mr. A. L. Lewis read a 
paper on the past and present condition of certain rude stone 
monuments in Westmoreland. The highest point of the railway 
between Lancaster and Carlisle is a little to the south of the 
village and station of Shap, in Westmoreland, where there were 
formerly some very extensive rude stone monuments, now un- 
fortunately almost entirely destroyed. Allusion is made to them 
by Camden and Dr. Stukeley, and a circle is said to have been 
destroyed when the railway was made; some remains of this 
circle may be seen from the train, but only a few stones are left 
on the spot. The most interesting monument now remaining in 
the vicinity of Shap is situated at a place called Gunnerskeld, 
two o1 three miles to the north, and consists of two irregular, 
concentric, sli aly oval rings, about 50 and Ioo feet in diameter 
respectively, the ongest diameters being from north to south,— 
A paper by Admiral F. S. Tremlett on quadrilateral constiuc- 
tions near Carnac was read. These inclosures were explored by 
the late Mr. James Miln ; ın each case the boundary walls are 
formed of coarse, undressed stones, put together without any kind 
of ficement, and having built up in them a series of small 
menhirs ; they also contained beehive structures for cremation, 
reddened and become friable from the effects of great heat. It 
would appear that the-cremation had been perfect, as not a 
particle of calcined bone was found in either of the inclosures,— 
A paper by M. Jean L'Heureux on the Kekip-Sesoators, or 
ancient sacrificial stone of the North-West Territory of Canada, 
was read, Elevated two hundred feet above the level of the sur- 
rounding plain, Kekip-Sesoators, the Hill of the Blood Sacrifice, 
stands like a huge pyramidal mound commanding an extensive 
view of both Red Deer and Bow River Valleys. A natural 
platform of about one hundred feet crowns its summit; at the 
north end of the platform, resting upon the soil, is the Sesoators, 
a.1ough boulder of fine-grained quartzose, fifteen inches high 
and about fourteen in diameter ; upon its surface are sculptured 
half an inch deep the crescent figure of the moon with a shining 
star over it, ‘Two small concave basins about two mches in 
diameter ate hollowed into the stone, one in the centre of the 
star, the other about seven inches from it in a straight line; 
around them are traced various hieroglyphic*signs, and all over 
the surface are numerous small circlets, which remind one of the 
sacrificial stone of Mexico. Here at a time “of private or public 
necessity, when extraordinary blessings are sought, comes a 
solitary warrior, himself the priest and the victim ; from the time 
of sunset he sits in solemn vigil gazing in the far east for the 
coming of the star-god of his ancestors ; and when the first ray of 
the morning star lights the distant horizon, he lays a finger of his 
left hand on the top of the stone and cuts it off, leaving the blood to 





flow into the basin. He then presents the bleeding finger to the 
morning star, and, leaving it in the basin of the star-like figure, 
1etiaces his steps towaids the lake at the foot of the hil, where 
he dresses his wound, and at sunrise enters his own village, 
where he is received with triumphant honours. Amongst “the 
Blackfect these self-inflicted wounds ranked equal to tlfose 


received in battle, and are always mentioned first im the puflic 
recital of the wanior’s geat deds in the national feast of Ocan, 


Geologists’ Association, May 1.— William Topley, F.@. S., 
President, in the chair.—A paper was read on wingless birds— 
recent and fossil—and on buds as a class, by Dr. Henry 
Woodward, F.R.S. The author prefaced his remarks on wing- 
less birds by giving first a brief account of the characteis of bjrds 
as a class. e described the peculiarities of the skull and the 
fore- and hind-limb, the cervical, thoracic, sacral, and caudal 
vertebiz, with the shoulder-girdle and pelvis. e compared 
the highly-specialised fore-limbs in existing birds with that of 
Archaeopteryx, the former, with three rudimentary digits, having 
the metacarpal bones anchylosed together ; the latter, with three 
free digits in each manus, armed with claws. He compaied the 
bones of the hind-lmb of an adult Zpuanodon with those of a 
young Dinornis, and showed how closely the characters observ- 
able in the former are repeated in the latter. Many interesting 
analogies were also pointed out in the form of the ilium, ischium, 
and pubis in Sirxthio and Iguanodon. The Archeopteryx, 
although possessing so many pounts of divergence from the Avian 

e, was shown to be the eailiest known ancestor of the great 
ivision of Cartnate (birds with a keel to the sternum) to which 
nearly all modern (flying) birds belong. For the Raritæ (or 
boat-breasted birds), to which division the Ostrich, Rhea, Emu, 
Cassowary, Apteryx, Dinornis, Æpyornis, &c., belong, an earlier 
ancestor must be sought. The author contended’ tha on the 
evidence before us we have a right to claim a higher antiquity 
for the Xatie than for the Carihate, not only from the present 
wide distribution of this division of the class, but also from the 
fossil evidence which embraces for the Struthious order even a 
still larger geomaphical area than that shown fiom existing 
ecies. And if we are at liberty to add to this the evidence of 

e footprints of bipedal animals m the Trias (which e with 
the t of birds ın the number of digits in the foot), then these 
footprints may be taken as further evidence of their priority in 
geological time, For the primitive forms of this plass we must 
evidently look to the paleozoig rocks. 


Zoological Society, May 5.—-Prof. Alfred Newton, F.R.S., 
Vice-President, in the chair.—A communication was read from 
Mr. Jean Stolzmann, containing observations on the theory of 
sexual dimorphism.—Mr. J. Bland Sutton, F.Z.S., read a paper 
on hypertrophy and its value in evolution, in which he attempted 
to show that material changes in structure might be the result of 
what was originally a pathological condition.—Mr. E. T. 
Newton, F.Z.5., read a paper on the remains of a gigantic 
species of bird (Gastornis Alassent), which had been obtained by 
Mr. H. M. Klaassen from the ‘‘ Woolwich and Reading Beds” 
of the lower Eocene series. The author observed that these 
fossils proved that in early Eocene times England was inhabited 
by a race of birds which equalled in their proportions some of 
the more massive forms of the New Zealand moas.—A com- 
munication was read from Mr. R. B. Sharpe, F.Z.S., contain- 
ing the description of a new species of Hornbill from the Island 
of Palawan, which he proposed to name Amthracoces os lentprieri. 
—Prof. E. Ray Lankester, F.R.S., read some notes on the 
right cardiac valve of the specimens of Apteryx dissected by Sir 
Richard Owen in 1841.—A communication was read trom 
Lieut.-Col. C. Swinhoe, F.Z S., being the third of his series of 
papers on the Lepidoptera of Bombay and the Deccan. The 
present paper treated of the second portion of the Heterocera.— 
A communication was read from Dr. St. George Mivart, F.R.S., 
containing a correction of a statement concerning the stracture 
of Viverricula, contained in a former paper. 

MANCHESTER 

Literary and Philosophical Society, Feb. 16.—Inomas 
Alcock, M.D., in the chair.—A proposed revision of the species 
and varieties of the sah penus Cylinder (Montfort) of Conus (L.), 
by Mr. J. Cosmo Melvill, M.A., FLL.S. 

March 10.—Prof. W. C. “Williamson, LL.D., F.R.S., Presi- 
dent, in the chair.—On ma lag sea-water potable, by Thomas 
Kay, President of the Stockport Natural History Society. 
Communicated by F. J. Faraday, F. L.S. ? 

March 16.—Thomas Alcock, M.D., in the chuir.—On the 
breeding of the Reed Warbler (Acrocephalus arundinacens) in 
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Cheshire, by Francis Nicholson, *.7.5.—On Lagens crenata, 
by Dr. Alcock.—The Post-Glacial Shell-beds at Uddevalla, 
Sweden, by Maik Stirrup, F.G.S. 


Paris 


Atademy of Sciences, May 4.—M. Bouley, President, in 
the Chair.—Summary of the Pa Gee aoe observations made 
during the year at four stations dA the Upper Rhine and in the 
Vosges district (Schlucht, Munster, Colmar, and Thann), by M. 
G. A. Him. Tables are given of the actinometnc observa- 
tions, of the prevailing winds with their mean and greatest 
velocities, ofthe mean and extreme temperature, of the atmo- 
spheyic pressure and rainfall for each month of the year at all 
these stations. Duning the penod in question the most salient 
phenomena weie the severe frosts of the month of April, which 
proved very deStructive, especially to the vines, and the sudden 
and violent hurricane of July 16, which swept with tremendous 
rapidity over the Vosges, almost unaccompanied by rain, and 
with very httle thunder.—Remarks on the influence exercised 
by seismatic disturbances on Phylloxeia, by M. S. Villalongue. 
The case is mentioned of a vineyaid near Malaga affected by 
this parasite and supposed to have been destroyed, which never- 
theless broke into leaf with hesh vigour after the earthquakes 
which recently devastated the southern provinces of Spain.— 
Application of the general laws of the theory of the partition 
of numbers to numerical functions, by M. N. Bougaiet. —On an 
easy method of controlling the velocity of electric motor currents 
(one illustration), by M. Marcel Deprez.—N ote on the suppiession 
of the mtrous vapours of the Bunsen pile, and on a new pile which 
becomes depolarsed in the atmosphere, by M. A. d’Arsonval.— 
On a new variety in the anomalous group of Cyclocephalans, 
by M. A. Lavocat. This variety, for which the term ‘‘ ophthal- 
mocephalous” is proposed, is Ulustrated by the recent case of a 
still-born lamb, in which nose and eyes were entirely absent, 
and, in pace of the orbits, showing in the median plane a cavity 
formed by the union of the two temporal fosses. At the same 
time the tongue, the ears, and all the parts corresponding with 
these organs were in the normal state.—On the system of canal- 
isation present ın the cellules of plants, and on the continuity of 
the protoplasm in vegetation, by M. L, Olivier. In opposition 
to the generally accepted views, the author infers from his micro- 
scopic studies that in the thickness of the membranous walls of 
plants there iða highly developed network of canals, by means 
of which the continuity of the protoplasm 1s effected throughout 
the cellular system. —An attempt to determine the relative age 
of the Grand’-Combe Carboniferous deposits by means of their 
fossil vegetation, by M. R, Zeiller. 


ROME 


Reale Accademia dei Lincei, January 4—On pleasur- 
able and periodic respiration. Prof. Mosso communicated 
an abstract of a memoir in which he expounds various 
observations made by him on tespiration. By means of 
tracings taken from a man in a state of complete rest, 
he has recognised that in the respiratory movements periods of 
greater or less depth in breathing alteinate with one another, and 
that such periods are observable in all animals, especially during 
sleep. The author has likewise ascertained that man breathes a 
greater quantity of air than is necessary, and it is that respira- 
tion that he calls pleasurable {respirazione di lusso}. It 1s in 
consequence of this excess in the ordinary breathing that a man 
does not increase the extent of his respiratory movements in 
ascending a mountain or in undergoing a change of atmospheric 
pressure. Prof. Mosso has determined the limit of this pleasur. 
able respuation which is manifested in sleep when no cause 
would render it n According to the pauses which the 
periodic respiration undergoes, the author divides it into remit- 
tent (remitiente) and intermittent (intermittente). These pauses 
do not depent on the movements of the blood-vessels nor on 
psychical factors. It is a recognised fact that respiration has 
not a single centre, but that varions muscles subserve this func- 
tion independently of each other. Prof. Mosso concludes that 
not only is periodic respiration a normal physiological pheno- 
menon, but it is nothing else than the respiration of Eheyne 
and Stokes, which has hitherto been looked upon as a morbid 
condition. The author closes his own paper with a entical 
review of the theories of the nature of the movements of re- 
spiration.—-Other communications :—Dr. Piccini descnbed the 
analyses and the methods of preparation of certain fluor salts of 
titanium, c8rresponding to the sesquioxide, which had been 

+ 
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obtained by him.—Drs, Ciamician and Silber described the results 
of the action of nitic acid on py:il-methyl-ketone.—Drs. Cia- 
mician and Magnagui communicated a first note on the action 
of carbonyl chloride on the potassic compound of pyrrol.—The 
sanction of the Academy was likewise given to the printing, m 
the At: Academici, of a memoir by Prof. Belloni, fh which the 
author describes the olfactory and olfactory-auditory apparatus 
of the teleosteans (the nuciei rotundi of Fntsch).—The Secre- 
tary, Signor Blaserna, read a communication by Signor Laure, 
in which the author insists on the necessity of payms great 
attention to the barometric variations in cases of earthquakes 
and volcanic eruptions, 

January 18.—Articles belonging to the Stone Age dis- 
covered in the commune of Breonto Veronese. Prof. Pigorini 
observed that of all the localities contaming remams of 
the Stone Age Breonio Veronese is the most interesting 
and the richest, on account of its numerous caves in 
which primitive man has left his traces. The numerous flint 
implements found in that locality were attnbuted by ancient 
writers to the Cimbri. Some of these have common forms, but 
others are of very singular shape, and the nse of the latter cannot 
be determined. The importance of such articles, which are 
found also in the sepulchres of the Stone Age nea the caves, 
but which are there reproduced almost in miniature, consists in 
the fact that articles of the same form are found among the 
remains belonging to the prehistoric American stations, which 
leads us to surmise the existence of a bond of connection in the 
earliest times between the inhabitants of the Old World and the 
New. Prof. Pigomni, while dwelling on the great value of the 
collection of such curiously-shaped articles made by Signor S. 
de Stefani, and described by him before the Congress at Venice, 
was glad to be able to announce to the Academy that the collec- 
tion had been acquired by Prof. Landberg, whose attachment to 
Italy and whose philanthropic character were well known, and 
that it was his generous intention to present the collection to the 
Prehistoric and Ethnographical Museum at Rome. This valuable 
scientific material ıs thus to remain in Italy.—On the observa- 
tions on the solar macule and facule made in the Observatory 
of the Collegio Romano in 1884. From the observations made, 
Signor Tacchini believed that he could conclude that the solar 
activity was diminishing and that ıt would very soon reach its 
minimum, Com the observations of 1883 with those of 
1884, he found that in 1884 chromospherical phenomena attained 
a considerable development. Signor Tacchini, although he has 
not yet completed his labours in reducing the observations, i sof 
opinion that 1884 will have to be remembered as a year of 
maximum frequency of hydrogenic perturbations, but he mtends 
to return to the question when he has completed the calculations 
relating to it.—On an ancient vase representing Sappho.— 
Signor Comparetti read some preliminary notes regarding an 
ancient vase balosping to the collection of the Archssological 
Society of Athens. On this vase, the drawing on which is rather 
rude, Sappho 1s represented. in the midst of her disciples, she 
herself being in the act of reading some epic lines written 
on a roll held in her hand. This vase belongs to the 
fourth century B.C., and hence to the period in which Sappho 
was most popular in the refined and gallant society of 
Athens. According to Prof. Comparetti, the two disciples who 
are listening to Sappho, must, judging from their names which 
are written on the vase, be two Athenian hetverse.—Discovery 
of an ancient encyclopedia, and the plagiarism practised on it, 
Signor Narducci announced that he had discovered in the 
Biblioteca Angelica, at Rome, a parchment MS. belonging to 
the end of the thirteenth century, containing in its first 129 pages 
an encyclopædia, hitherto unknown, compiled by Egidio Colonna, 
of Rome. After giving an account of the contents of this work, 
Signor Narducci drew attention to the shameless manner m 
which the encyclopedia of Colonna had been plagiarised by the 
Enghshman Bartholomew Glanville, commonly called Bartholo- 
meus Anglicus, who flourished about 1630. This writer acquired 
the greatest reputation by a book of his called ‘‘ Liber de pro- 
prietatibus rerum,” which is in great part copied word for word 

m the encyclopsedia of Colonna.—Other communications : 
Signor Fiorelli gave an account of the excavations of antiquities 
made during the month of December.—Dr. Nasini made a com- 
munication r ing some researches he had made on the 
atomic refraction of sulphur, and on the higher value of that 
refraction.—Dr. Piccini read a note containing some general 
considerations on peroxides of the type of peroxide of hydrogen, 
and made a communication as to the continuation of his re- 
searches on a new series of titanium compounds, 
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February 1.—On the hydrogenic protuberances of the sun, 
observed at the Royal Observatory of the College of Rome 
in 1884.—Prof. Tacchini, in continuation of his previous 
note to the effect that 1884 must be considered as a year 
in which the phenomena of the chromosphere had attained 
their maxifnum development, presented the results of ob- 
servations made by him on 242 days. From these it ap- 
penred tat the number of the protuberances increased from 

arch to October. In order to get nd of the anomalies which 
are met with in various observations, and to obtain a curve 
representing the course of the phenomena in the quinquennial 
period 1880 to 1884, Prof. Tacchini has taken as monthly means 
the means of three months, considering each month along with 
the month before and after it. The curve so constructed shows 
three culminating points or periods of maximum activity, these 
conesponding to July, 1880, September to October, 1881, and 
March, 1884, which last is the highest in the whole series. The 
maximum of the protuberances follows that of the sunspots, and 
recent observations make it probable that 1885 will be a year of 

ter activity in the chromosphere and solar atmosphere.—On 

e degree of precision in the determination of the density of 
gases. Dr. Agamennone stated that the first to experiment 
with a certain amount of success on the density of gases were 
the physicists Dumas and Boussingault, and that Regnault had 
introduced the most important improvements in the methods of 
working adopted by them. He observed, however, that even 
these improved methods of Regnault were not exempt from certain 
errors, the nature of which the author pointed out and described, 
indicating the precautions that had to be used in the various 
operations of weighing, in order to avoid some of these errors 
by taking advantage of the accurate instruments which we possess 
at the present day. The autbor insisted specially on the con- 
stant source of error proceeding from the property which glass 
has of condensing gases on its surface, and on the exactness of 
measurement required in determining the pressure at which the 
gas to be weighed is contained in the v in which the weigh- 
ing is effected. Dr. Agamennone has repeated ın the Royal 
Physical Institute of Rome all the experiments of Regnault, and, 
correcting an error found in one of the experiments of that 
physicist, he finds that for the value of the weight of a litre of 
air, which, according to the corrections made by Kohlrausch 
and Lasch, would be 1°292756 mes, there ought to be 
substituted 1'292767 grammes—a determination which, accord- 
ing to Dr. Agamennone, is subject to a maximum uncertainty 
of about <b o°o005 gramme, and to a mean uncertainty of 
Æ 0'000067 gramme.—Determination of the density of the air, 
Dr. Agamennone having in his previous paper shown how 
in the determination of the density of gases the errors 
affecting the final result proceed from the measurements of weight 
and pressure, announced that he had executed two series of ex- 
periments for the determination of the density of the air, making 
use of weights and pressures separated from one another by 
pretty wide limits. Fhe pressures employed ın the two series of 
experiments were: (1) that of the atmosphere; and (2) one of 
two atmospheres. e author, after describing his methods of 
procedure and the precautions taken by him, communicated his 
tesults, which showed a t difference between the mean 
values of his two series, and that becanse the air under pressure 
departs from Mariotte’s law. Dr. Agamennone concludes that 
when the density of a gas is to be determined, the being 
weighed in a compressed state, it is necessary above all to know 
by direct experiments the variations in volume of the gas 
operated on, and to know what amount of condensation there 
1% on the walls of the vessel in which the is com- 
pressed. For the determination of the deviation ofa gas from 
Mariotte’s law, which is a matter of so much importance in 
researches of this kind, the gas might be weighed at different 

ressures in a resisting vessel with a sufficiently delicate balance. 

me experiments of Regnault have shown this method to be 
sufficiently satisfactory.—Consequences of a new hypothesis of 
Kohirausch on thermo-electric phenomena. Dr. Battelli, after 
giving a résumé of the theoretical explanations offered by Thom- 
son and Tait to account for the results obtgined experimentally 
in thermo-electric phenomena, stated also the hypothesis of 
Kohlrausch on the electrical rt of heat, and showed how, 
from the conclusions of Kohlrausch, all the formule confirmed 
by experiment might be deduced.—Other communications :— 
Drs. Ciamician and Silber have continued their studies on the 
compounds of pyrrol, and explained minutely the method by 
which they had succeeded in converting pyrrol into pyridin.— 


* 
Prof. Cassani communicated@a paper on the angles of linear 
spaces.—Dr. Tonelli presented a note on the analytical repre- 
sentation of certain singular functions.—-An abstract was com- 
municated of a memoir by Messrs. Vanecek, entitled ‘Sur la 
Génération des Suifaces et des Courbes gauches par les 
Faisceaux de Surfaces.” 
February 15.—On the worship of stone weapons in *the 
Neolithic age. Signor Pigo işi exhibited a singular flint imple- 
ment which had been foun mene of the caves in the commune of 
Breonio Veronese, referred to the Neolithic age. It Ras the 
triangular form of a lance- or arrow-head, but is of rather large 
dimensions. It weighs, in fact, 1°710kilo., and oye of the equal 
sides of the triangle is more than 21 cm. in leh, It cannot 
be supposed that this colossal spear-head could have been, used 
as a weapon, chiefly because its dimensions would have required 
a shaft of quite unmanageable size, but also because the cavity 
at its base would have rendered the shafting extremely fragile. 
Signor Pigorini called to mind how, even at the present day, the 
common people attributed a celestial origin to the weapons of 
stone—a superstition which also existed among the ancients ; but 
there are proofs that at the very time when these weapons were 
made they were held as emblems of divinity. There was, in 
fact, in the Neolithic age, a worship of the axe, since specimens 
of that weapon are found, of dimensions so small or so large, 
like that of cou Veronese, that they cannot be regarded as 
anything else than votive offerings.—Concerning a fragment of 
a manuscript of Cicero belonging to the ninth century. Signor 
Narducci found, in the Vatican Library, a valuable manuscript 
containing numerous Ciceromian fragments collected by a certain 
Hadvardo. Signor Narducci transcribed the manuscript page 
page, in the hope that, by collating it with the works of 
icero, now known, he might find some fragments'of lost books 
of the t orator. After identifying each of the fragments, he 
found that the compiler had not had at his disposal any of the 
works of Cicero known in the Middle Ages, but not at the present 
day. Signor Narducci gave a short specimen of the manuscript, 
with the various readings found at the present day in the most 
esteemed versions of the various works of Cicero, and he 
announced that Prof. Schwenke is preparing a critical study of 
the manuscript in question. 
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ee BRITISH MUSEUM CATALOGUE OF 
LIZARDS 


Catalogue of the Lizards in tA British Museum (Natural 
History). By George Albert Boulenger. Vol. I. 
Geckonida, Eublepharide, Uroplatide, Pygopodida, 
Agamidee Second Edition. (1885.) 

[T yould be difficult to name any order of vertebrates 

more urgently in need of cataloguing than the lizards. 

The last general work on the group published in any 

country was Dr. J, E. Gray’s Catalogue, which appeared 

forty years ago, only six years after the completion of the 
volumes devoted to lizards in Dumeril and Bibron’s great 
work on Reptiles. The additions made in Dr. Gray’s 

Catalogue were considerable. but many of them were of 

doubtful value. Thus of fourteen new genera therein 

added by him to the family of Geckoes alone, but three 
survive in the present edition, the remainder swell the 
synonymy. 

Mr. Boulenger’s Catalogue is a boon to herpetologists 
and to biologists generally, not only because it places 
within their reach in a few handy volumes descriptions 
that have hitherto been widely scattered, but also because 
the classification proposed, swhether it be generally 
accepted or not, is a distinct advance upon the artificial 
system hitherto in vogue It is to be hoped that lizards 
so closely resembling each other as do, for instance, 
Gongylus, Ablepharus, and Euprepes, will no longer be 
classed in three distinct families solely because of trivial 
differences in the form of the nasal shield and in the 
development of the lower eyelid. At the same time, as 
naturalists have but rarely access to a collection of lacer- 
tian skeletons, it is to be regretted that a few diagrams 
have not been added to the present catalogue, to show 
the cranial characters and the forms of the vertebra, 
clavicles, &c., upon which Mr. Boulenger’s families are 
founded. 

A considerable change in some well-known reptilian 
genera is proposed in the present work, and it is probable 
that the union, for instance, of Stelio and Trapelus with 
Agama and of Bronchocela with Calotes will not be uni- 
versally acceptable. But no change appears to have been 
proposed without valid reasons, and the tendency to 
excessive multiplication of genera on insufficient grounds 
has become so serious a nuisance in zoology that a 
diminution in the number is welcome. It is satisfactory 
to find, on comparison with the catalogue of 1845, that 
whilst the species attributed to the Geckonida@ have in- 


creased from 97 to 270, the genera have only augmented. 


in number from 40 (or if Eublepharis and Uroplates, now 
placed in other families, be excluded, 38) to 49, whilst the 
Agamida whic, in the earlier list, comprised 79 species, 
distributed amongst no less than 34 genera (35, including 
Hatteria) now contain 202 species, but only 30 genera. 
But six new generic names are proposed by Mr. Boulenger 
in the present work, and only three of these are used for 
generic groups not previously recognised, the others 
being intended to replace terms that are inadmissible. 
It jg almost impossible to form an adequate opinion of 
the descriptiong and synopses in a catalogue of this kind 
“VoL. XXKIL—No, 812 
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without testing them extensively, and the only thorough 
test is to try, by means of them, to identify unknown 
forms without having a series of specimens of allied 
species at hand. Most museum publications ae deficient 
in this respect, because the writers do not make sufficient 
allowance for the difficulties under which those who have 
occasion to identify ammals find themselves, An example 
or two may be taken from the present work. In the 
synopsis (p. 114) of Hemidactylus, one of the largest and 
most difficult genera of Geckoes, two groups of species 
are distinguished, the one by having the “free distal 
joints of all the digits remarxably short,’ the other by 
having them long. In a museum, with other species for 
comparison, this is a good distinction, but away from any 
specimens except the one that he-is endeavouring to 
identify it is difficult for a naturalist to tell whether the 
joints of the hzard he is examining are remaikably short 
compared with those of other forms. Again, in Draco 
(p. 254) several species are distinguished by having the 
snout longer or shorter than the diameter of the orbit, but 
it ıs not stated how the snout is measured. It is but right 
to say that such instances appear exceptional in the 
present catalogue, and that it is very rare to find a work 
in zoology from which similar examples might not be 
taken. 

One of the chief desiderata ın books like the present is 
accuracy as to localities. The museum catalogues of a 
past age left much to be desired in this respect, and their 
shortcomings have had a pernicious influence on the pro- 
gress of a study of wide biological and geological interest, . 
that of the geographical distribution of animals. It will 
probably be a long time before all the erroneous localities 
are weeded out, but it is satisfactory to note the great 
improvement that has taken place in British Museum 
catalogues of late years. Where so much care has beer. 
expended on the subject as is shown in the -present work, 
it appears almost ungracious to point to such trifling 
shortcomings as appear, though a few mistakes have 
naturally crept in. Thus the locality for Acanthosaura 
(Oriocalotes) Kakhienensis is not in the Khasia hills as 
stated at p. 305, but Ponsee, in the Kakhyen hills, om 
the borders of Yunan. Again, considering the extensive 
collections that have been made of late years throughout 
Bengal, it is very extraordinary, if Hoplodactylus duvan- 
celit and Gonyocephalus bellii really occur in the province 
that neither of them has been rediscovered, and the 
locality should not be recorded without doubt. 

Altogether the present volume quite maintains the level 
that the best recent museum catalogues have led natur- 
alists to expect. Why it should be called a “second 
edition” is not clear. A comparison of the two editions 
resembles an antiquarian research. It is necessary to 
recall a state of zoological knowledge as extinct as the 
dodo before the conditions under which the so-called first 
edition was produced can be understood. When the 
head of the zoological department in the British Museum 
could propose to diwide reptiles into two sections, one 
called Sgxamata, comprising the orders of lizards and 
snakes, and the other, called Cataphracta, consisting of 
tortoises, crocodiles, and amphisbeenians, on the ground 
that the former were clad with scales and the latter with 
plates, the knowledge of the animals classified was evi- 
dently ın a rudimentary stage. As if the classification 
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thus proposed was not sufficiently startling, it was gravely 
suggested (p. 2) that the five orders of reptiles were 
“analogous” to similar subdivisions in birds and mam- 
mals; thelizards as “climbers” representing the /nsess- 
ores in the former and the Primates in the latter, serpents 
being “tarnivorous” corresponding to Accipitres and 
fere, Emydosaurians (crocodiles) because they are 
“aquatic” to Amnseres and Cete, tortoises in virtue of 
being “large-footed” to Galline and Ungulata, and 
Amphisbenians for no particular reason to Graile and 
„Glires. It is doubtful whether the authorities of the 
“British Museum would not have done wisely by leaving 
this farrago of nonsense, one of the last echoes evoked by 
the once popular quinquennial system of Vigors and 
Swainson, in well-merited oblivion, and ın not calling 
attention to it by suggesting a comparison between the 
work by Dr. Gray and that by Mr. Boulenger. However 
-great may be the changes ın zoological classification 
during the next forty years, the difference between the 
views now held and those that may prevail in the futures 
will scarcely be so revolutionary as that which exists 
between the first and the second edition of the Bntish 
Museum Catalogue of Reptiles. 


THE SILVER-LEAD DEPOSITS OF 
NEVADA 


The Stlver-Lead Deposits of Eureka, Nevada. By J.S. 
Curtis. 4to. 200 pp. (Washington, D.C., Govern- 
ment Pnnting Office, 1884.) 


HE remarkable mineral district which 1s dealt with in 

this memoir Is situated in the eastern part of the State 

of Nevada, about the centre of the dreary region known 
as the Great Basin, between the Great Salt Lake of Utah 
and the Sierra Nevada range of California. The business 
centre of the town, or “mining camp,” of Eureka is about 
‘go miles south of the Palisades Station, on the Central 
Pacific Railway, with which it is united by a narrow- 
gauge branch railway. The principal mines situated 
about Ruby Hill, about 14 miles west of the town, extend 
for about a mile along the contact of a limestone, sup- 
posed to be of Cambrian age, with an underlying quartzite. 
The quartzite forms the axis of a steep anticlinal arch, 
which has been modified on one side by a great fracture 
known as the Ruby Hill fault, and between this and some 
secondary fractures, an enormous mass of crushed lime- 
stone is included, containing the mineral deposits, or ore 
bodies proper, which are essentially cave deposits, the 
hollows between the limestone fragments, which are of all 
Sorts of shapes and sizes, being filled with products of the 
oxidation of galena, pyrites and mispickel, such as 
sulphate, carbonate, and arsenate of lead, and brown iron 
ore, in addition to the unaltered minerals in smaller 
quantities. The chief mineralogical find of these mines 
has, however, been of Wulfenite or molybdate of lead, 
which has been produced in considerable quantity, both 
in detached crystals of great beauty and interspersed 
through the mass of the other minerals. As a whole, the 
ores contain about 33 per cent. of lead, 30 ozs. of silver, 
and about 19 ozs. of gold per ton. These ore bodies are 
of every possible form and size, from small strings up to 
masses measuring upwards of Ioo feet in all directions; 
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but in spite of this greft irregularity of form, they 
are generally connected with systems of fissures or 
channels, and it ıs by following these fissures that most 
of the great discoveries have been made. 

Although mines extend for nearly a mile along the hill, 
the most valuable portiong of the deposit are incladed 
within a length of about yards at the north-western 
end belonging to the Eureka and Richmond Mining 
Companies ; and, as the largest development of ore has 
been on or near the boundary dividing the to properties, 
disputes as to the ownership of different masses have, been 
followed by htigation culminating in a law-suit which in 
some way recalls the famous Torbane Hill case of the 
Scotch courts; the principal mining and geological ex- 
perts of the United States, when called in as witnesses, 
being about equally divided in opinion as to whether the 
zone of limestone containing the ore was a lode or not. 
In the first judgment the affirmative view prevailed, and 
was maintained on appeal, although the case appears to 
have been ultimately decided upon considerations of 
previous agreements as to boundary lines between the 
two companies rather than on technical definitions. The 
absurdity of attempting to apply precise definitions to 
such essentially irregular objects as mineral deposits 
has never been so well demonstrated as in this famous 
case. 

As regards the origin of the ores, the author considers 
them to have been deposited by hot springs constituting the 
final episode of a period of volcanic activity, evidence of 
which is found in the neighbourhood, though not in the im- 
mediate vicinity of the mines. A large number of assays 
of the limestone and quartzite rocks enclosing the de- 
posits have been made, proving them to contain silver of 
the value of from fourpence to twentywo pence per 
ton, which, however, in*the author's opinion shows con- 
clusively that the materials for the ore could not have 
been derived from any of the sedimentary formations, 

The systematic assaying of the rock has been attempted 
to be utilised as a method of discovering ore bodies, as 
have also experiments upon variations im electrical 
activity, but as yet without practical results, although a 
curious coincidence has been observed ın the indications 
given by the two methods. _ i 

The yield of precious metals of the Ruby Hull mines 
between 1869 and the date of the author’s report, 1883, 
has been about 15,000,000/., the value in the proportion 
of about one-third of gold to two-thirds of silver, in 
addition to about 225,000 tons of lead. Both the smelting 
and desilverising of the ore are done on the spot, the 
latter being effected by the inverse Pattinson process of 
Luce and Rozan, in which the lead is crystallised by 
injecting steam, and the liquid lead is run off from the im- 
poverished crystals. This is perhaps the largest applica- 
tion that this process has yet received. 

The lower workings of the mines, altough they have 
been extended to a depth of 1200 feet, have not as yet 
led to any discoveries comparable with those made be- 
tween 300 and 700 feet below the surface. The author, 
however, considers the chances of finding ore in depth to 
be favourable. . 

Taken as a whole the volume is a very interesting one, 
and is well illustrated, although for epractical pugposes 
the scale of the plans and sections is rather small, and 
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Pihe description of the underground workings 1s scarcely 

sufficient to enable the reader to appreciate exactly the 
«value of the author’s theoretical conclusions. x 
H. B. 
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weden Norske Nordhavs-Expedition, 1876 to 1878. XIII. 
Spongiadae. Ved G. Armauer Hansen. 25 pp.,7 plates, 
Iı map. (Clmistiania, 1885.) 


THE thirteenth report on the zoological collections of the 
orwegian North Sea Expedition treats of the sponges, 
peand is by one who, kouh well known as a student of 
ther branches of zoology, has not, we fancy, been hither- 
pe known as a spongologist. We do not know whether 
ve may not associate with this fact the somewhat alarm- 
| percentage of new species which he describes ; of the 
orty-five enumerated, thirty, or two-thirds of the whole, 
«re new; many of the species, among which it is interest- 
g to note there is a new Hyalonema, H. arcticum, are 
ery briefly described ; on the other hand, the figures, as 
other parts of this report, are well executed, and will 
e of considerable assistance in the detection of the 
pecies by other workers. The author was, unfortunately, 
mable to obtain any preparations m which he could 
Wace out the canal system, or the structure of the soft 
arts, and he has, therefore, confined himself to an 
ccount of the spicules. Waith regard to these he has, 
ve are glad to note, made use of the stenographic system 
hich was invented by Dr. Vosmtaer ; any and every pro- 
osition for abbreviating the descriptions of species ought 

> be tested, for the abundance of “literature” 1s a ve 
| pape danger to science. It is not likely that all 
e methods that have been from time to time suggested 
jill be found to be useful; no one, for example, bas fol- 
ywed the two methods proposed by the late Prof. Garrod, 
r that adopted by Prof Jeffrey Bell in the description of 
PReecies of starfishes; on the other hand, Dr. Herbert 
-arpenter has taken up and impr8ved the method sug- 
«ested by Prof. Bell for the species of Comatulids, and 
ill, we understand, adopt it in his forthcoming Challenger 
cron The chief objections to formule as applied 
ither to species, or spicules, or other organs, are, of 
ourse, that a particular method has to be learned, and 
aat, if it is too brief, it tells us-too little. The latter, for 
xample, is true of the Owenian method of formulating 
wre dental characters of Mammalia; it tells us that, while 
ymnura has eight premolars above and below, Erinaceus 
mas six above and four below, but it does not tell us which 
re missing in the latter. If we desire to register our 
porie on this point, we must make use of the more 
aborate system devised by Prof. Flower and Dr. Dobson. 
«s to the former objection, we must bear in mind that some 
icules have had such names as floricomo-hexradiate, or 
atento-teinate, apphed to them, and we can well imagine 
Wat a formula may well be accepted as a not unpleasant 

ternative. 


he Hunterian Oration. Delivered at the Royal College 
of Surgeons, by John Marshall, F.R.S., &c. (London: 
Smith, Elder, and Co., 1885.) 


OT only the widg range and perennial importance of 
e work of John Hunter—the surgeon and anatomist 
om the clear judgment of Buckle places second only 
| Aristotle among imquirers into organic nature—but 
=so the a of human ingenuity, is shown by the fact 
iat, for nearly a century, every year has seen some 
poinent surgeon discourse with more,or less variety and 
mshness upon the life and achievements of this graet 


wan. 

The npvelties of Me. Marshall’s treatment of the well- 
orn theme are, first, recounting the life of his hero 
wckwards in successive decennia from his grave to his 


cradle ; and, secondly, bringing Hunter into the modern 
world of science, and umagining the way in which he 
would be affected by modern methods and modern results. 
No doubt he would be delighted to see the splendid 
collection which has grown out of his “ Hupterian 
Museum,” but whether he would be more pleased or 
puzzled by the technics of histology and the elaborate 
machines of a physiological laboratory may perhaps be 
doubted. 

An orator must be an eulogist, and in this case 
there 1s ample room for praise ; but 1t would be a valu- 
able contribution to criticism if Mr. Marshall, or some 
equally qualified man, would discuss Hunters achieve- 
ments as an anatomist, compared with Meckel and 
Cuvier; as a surgeon, with his contemporary Pott, and 
his successors Astley Cooper and Brodie; as a physio- 
logist with Haller and Bichat; and as a naturalist—on 
the broad ground which includes human and “ compara- 
tive” anatomy, normal and morbid structure, * the 
physiology of disease” (to use Hunter’s own phrase), as 
well as that of health—with the only successor he has 
had, or, we may predict, ever will have, the illustrious 
Johannes Muller. 

To such a critic might be suggested as shades in the 
intellectual portrait, Hunter’s neglect of the aid of ni- 
fying glasses such as were used to good effect before 
him by Leewenhoeck and Grew; his want of learning 
and cultivation, with a certain consequent narrowness of 
mind ; and such occasional obscurity of language as may 
not unfairly be taken to imply some obscurity of thought. 
“ Definitions,” he says, “ of all things on the face of the 
earth are the most cursed.” But may not the use of 
terms without definition sometimes excuse a choleric 
word ? 

After the most exacting criticism, there is no question 
that Hunters name would remain one of the glories of 
this country—to be mentioned next to those of Harvey, 
Newton, and Darwin. It is therefore most fitting that 
his fame should be kept green by the annual piety of 
successive orators, and of these Mr. Marshall is a worthy 
compeer. ‘ 





LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by kis correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that tf 1s impossible otherwise to insure the appearance even 
of communications contaming interesting and novel facts.) 


Notes on the Action of the Wimshurst Induction 
Machine 


AN interesting notice on the different influence-machines now 
in use occurs in NATURE, vol. xavui. p. 12. Of these ingenious 
instruments, that lately devised by Mr. Wimshurst is likely to 
recommend itself beyond others, on account of the ease with 
which it may be excited, even in a damp atmosphere, and the 
high tension of the electricity discharged from its accumulators. 

The following remarks lay no claim to originality, but they 
may nevertheless afford some interest to those who would 
witness its effects at a small pecuniary outlay ; indeed its con- 
struction 1s well within the powers of the amateur mechanic. 

Makers advertise sparks of fabulous length from comparatively 
small machines, but denge discharges of 44 inches may be 
obtained under favourable circumstances from disks of 15 inches 
diameter, if cae be taken adequately to insulate the collecting 
apparatus. It is obvious that an unassisted spark of 9 inches 
cannot be produced from plates whose minimum air-spaces of 
insulation do not exceed 341:nches. The weakest part of insula- 
tion in these machines is usually between the metal inductors 
and the attachments of the driving-gear and spindle. In the 
dark, beautiful brushes of light flash across these , and 
thus they pomt where the electricity leaks away from the 
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accumulators. The tendency to form these brushes may be 
much dimimshed by cementing a small disk of sheet caoutchouc 
over the inner ends of each metal-inducing strap. 

The machine in full woik presents several points of interest, 
the explanation of which, perhaps, is nol very obvious. The 
first I would notice ıs, that although 15-inch plates will scarcely 
give an unassisted spark of more than 14 inches in length, the 
interposition of a trifling condenser, showing only a coated 
surface of 6 square inches, will entirely change the character of 
this spark, the almost contmuous stream of short sparks giving 
place to fewer, zigzag, snapping, 4-ınch discharges, of much in- 
creased density and biilliance. The attachment of a condensing 
tube, constructed as follows, will be found a valuable addition to 
such machines as collect separately the positive and negative 
electricities. 

About 18 inches of thin glass combustion-tubing of }-inch 
diameter is taken. Within, and at 4 inches distance from each 
end, a space of 2 inches is coated with tinfoil, leaving a space 
of § mches or so of clear glass between them. Two simi 
piec€s of foil are fixed by a thin coat of gold-size on the exterior 
of this tube. They superpose the inner pieces of foil, and act as 


-the outer coats of two small Leyden jars united as it were in one. 


These outer coatings are connected by a strip of tinfoil. The 
inner coats are placed in contact respectively with the plus and 
minus collectors of the machine, by means of thick brass wires 
thrust through caoutchouc plugs. The wires are so bent that 
their ends may drop into suitable holes, from which they may be 
at any time detached. 

A thin coat of spirit lac-varnish spread within and without 
much favours the msulation of the tube. 

Thus arranged, bright angular sparks of 4 or more inches in 
length will pass between the knobs of the discharger at every 
three-quarter turns of the handle. 

Another point of interest offers itself when the knobs of the 
discharger are placed beyond their usual striking distance. In 
such a case the spark very frequently passes within the tube 
from coating to coating, quite silently, and with an optical 
illusion of comparative slowness of transit. When first I noticed 
these bright flashes of ght, they suggested the form of an un- 
dulating fire-ball, and this brought to my 1emembrance the 
often-described but obscure phenomenon of ‘‘ ball-lightning.” 
I could not, however, detect any real retardation of the discharge 
by a somewhat rough experiment with the ordinary spark-wheel, 

When two large jars are connected with the machine the dis- 
ruptive discharge of: 4 inches is accompanied by a sharp report, 
like that of a small pistol. I was not prepared for the fact that 
such a noisy discharge made to pass through the condensing-tube 
is quite silent, just as 1f ıt flashed through a partial vacuum, It 
may also be noted that the k through the tube may be made 
much to exceed the length of the discharge ın the ordinary way, 

The last point I now mention, and concerning which I should 
value the remarks of Mr. Wimshurst, or any other competent elec- 
tncian, is the increasing intensity of charge taken up by the metal 
inducers, or sectors, as they pass each other between the point 
of their contact with the earth through the metallic brush and the 
next following comb-collector. In the electrophorus such a 
contact 1s required once between the delivery of each spark ; 
whereas in the machine here used, having perhaps twenty-eight 
sectors, a contact is given only once in seven inductive processes. 

It will be found that well-varnished jars, without the usual 
wooden tops, are much the most efficient. Nevertheless, even 
these sometimes become so highly charged, that the electricity 
will force itself over their edges, doubling back, as it were, over 
a distance of § inches, 

A pretty, but somewhat trifling iment may be made by 
attaching two jars of unequal capacities to the collectors. Thus 
a jar of half a pint capacity placed on one side may be flanked 
by a quart jar onthe other. Here the small jar, if the coatings 
be not too distant from the lip, will discharge itself three different 
times, whulst the large jar is getting sufficient tension to strike, 
say, at 34 inches, Both jars will then discharge together across 
the upper knobs. It may thus be shown that four -pints of 
electricity make one quart of the same, ag in liquid measure. 

G. B. BUCKTON 





Nesting of Micropternus Phæoceps 
IN continuation of the communication from my frlend, Mr. 
Wm. Davison, r g the nesting of woodpeckeis m ants’ 
nests, published in NATURE (vol. xxxr. p. 438), perhaps the 
following notes of mine may be of interest :— 


° 
[ May 21, 1885 
+ 
Camp Meplay, Thoung-yeen Valley, Tenasseritn, 
Apri 20, 1882 


This morning, in going from my camp to the Meplay Forest 
Reserve, I had to pass through several densely overgrown 
honzohs,t While making my way along with some difficulty, 
startled a brown woodpecker (Aficroplernus phaoceps) Wm a 
small pyingado tree (Xylia QMabriformis). Looking up into the 
branches I saw a large ants’ nest, in the centre of which appeared 
a circular hole so exactly like the borings made by woodpeckers 
oidinarily in the trunks of trees, that I sent up a Karen boy 
who was with me to ascertain whether it wgs possible the 
Micropternus had been boring into the ants’ nest, as, I had 
heard was the bird’s curious habit. The ants’ nest was only 
about ten feet above the ground, placed in a fork of the 
pyingado, two small branches of which passed clean through it. 
lumbing up, putting in his fingers and then a twig, my Karen 
follower announced that there were two eggs. Leaving the nesis 
alone for the time being, in the evening 1 returned by the same 
route, and was able not only to cut off and cany into camp the 
whole nest as it was; but I managed to secure also the hen birdi 
as she flew from the eggs. Arrived in camp, I got the two egg: 
out, and then very carefully made a cross-section through the 





a, entrance tunnel ‘made by woodpecker; a, rert naped nesting-chamb 


of woodpecker; c, excavations e the ants, ddd... d, © 
trances to them; SSS s.s. J, tunnels made by the ants; g'g, fork 

o branch—one twig passing through the egg- excavate 
y woodpecker. 


ants’ nest so as to divide the boring made by the woodpecko 
longitudinally. 

The accompanying is a rough diagrammatic sketch of tl 
appearance of the cross-section of the nest as hollowed o 
by the woodpeckers. The ants’ nest was a large, spher 
cal, solid mass of leaves and clay, the leaves outside beir 
arranged one over the other something like the tiles on the ro 
of a house, but riddled m meny pace with the entrance tunne 
made by the ants—a small black and red species of Myrmic 
the trivial or specific name of which I do not know. It 

robably closely allied to the Myrmica mentioned by Sir 
ubbock in his ‘“‘ Ants, Bees, Wasps” as having been describo 
by Sykes in the Trans. Ent. Soc., vol. i. @Very few of the ar 


The 
the timber forms a splendfd manure for paddy, and ton#g-yah rice is prefer» 
by the Karens to ordinary guia (field) rice The " toung-yah,” or clear, 
after the paddy has been gathered ın, is abandoned, and im two or th 
months, under a hot sun and excessive moistyre, becomes an inaccess. 
Jungle, full of thorny bamboos, creepers, and elephant Suth deser 
foxngyaks are called shoxzoks, and are not again qitivable-for from ten 
een year. 
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remained in the nest, and the few that were about seemed 
agitated and stung virulently. Probably the mass of them had 
been driven off or eaten by the woodpeckers. The tunnel the 
latter had made was about two inches in diameter and four 
inches*long, bored horizontally in, and ending in an irregular- 
shapi egg-chamber about ten and a half inches in cross diameter, 
but narrowed by the branch of prado which pierced the nest 
through,and through, and crossed the egg-chamber diagonally. 
The bottom of this chamber alone was smooth, but there was 
no lining, and the two translucent white eggs of the woodpecker 
had rested on @he bare boards, so to speak, of the ants’ house. 
In the excavations ece made by the ants themselves there were 
neithe? , larvæ, nor pups; probably these all had been 
removed when the woodpeckers invaded the nest. 

CHARLES BINGHAM, 

Deputy Conservator of Forests, British Burmah 
Henzada, British Burmah, April 12 





Staminody of Petals 


The cases of staminody of petals not being very frequent, it 

may be of interest to draw the attention of the readers of 
NATURE to such a modification as observed in Fuchsia. 
The pleces of the four petals of the flower examined are 
oconpied by four almost colourless filaments of an average length 
of three-fifths of an inch. Each of them bears on its top a 
nearly circular dark red lamina of three-tenths of an mch dia- 
meter. These laminæ are so strongly vaulted as to have the 
shape of a segment of a globe, the hollow side being turned out- 
ward, the convex inward. At the base of the lamina, z.e. at the 
top of the filament, a short protuberance is seen, resembling in 
external shape the lower part of an anther. This anther occupies 
the concave side of the lamma and is consequently turned ont- 
ward. Though the anther of one of the pelais is only slightly 
developed, yet it may be admitted as a matter of fact that, 
instead of petals, this flower has produced four stamens, whose 
anthers bear a petalord appendage. A microscopic examination, 
namely, showed not only the peculiar composition of the anther- 
wall, but also the presence of pollen-grains. 

Of the stamens, properly so called, the outer whorl is present, 
but the inner one is only represented by two of the four. One 
of these two is inSerted in the ordinay way, viz. at the base of 
the petal. The second, however, has grown together half way 
up with the petal’s filament; there it has, in consequence of a 
spiral turning, arrived at the back side of the petal, whence it 
bends obliquely outward. By this union the impression 15 
created of a stamen rising from the back of the (modified) 
petal, concealing its anther in the lamina’s concavity. This 
occurrence brings to recollection the case of Monarda fistulosa 
as cited by Maxwell T. Masters from Turpin (“ Vegetable 
Teratology,” p. 298), with this difference, however, that what is 
probably only adhesion is mistaken for petalody, whilst the case 
above described offers an antheroid petal grown together with a 
true stamen, J. C. COSTERUS 

Amsterdam, May 4 





Catalogue of Fossil Mammalia in the British Museum, 
Part I. 


In the review of the above work in a late number of NATURE 
(vol. xxxi. p. 97) the reviewer entertaims such a complete misap- 
rehension o my system of naming the premola: teeth of typical 
eterodont Eut 
correct it. 

The reviewer asserts that this system is untrue because ıt im- 
plies that in general with a smaller number than the fall comple- 
ment of four premolars the diminution must have commenced 
with the first, proareded with the second, and soon. Inrealityit 
implies nothing of the kind, and if he had taken the trouble to 
turn to pp. 152 (No. 39,732) and 174 (No. 48,787) he would 
have seen instances where I have mentioned the absence of the 
middle teeth (9.2 and #m.3) and the retention of the terminal 
teeth ( pax and f.4). Similarly in the “ Palsontologia 
Indica,” ser. 10, vol. tii p. 48, I have adopted the same system 
for the incisors, and have shown that iu? Hippopotamus it 1s #.2, 
and not 1.3, that disappears in some species. 

I am well aw that in many of the Insectivora and 
Chirdptera there is often great difficulty in deciding on the 
homology of the éadividual premolars when these are reduced in 
number ; and the reviewer might have noticed that in the former 


eran mammals that I must beg space to 
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order I have not ventured to definitely determine the position of 
any tooth in advance of the last premolar. Among the Chiroptera 
I have considered the three premolars of Fespertilio (p. 13) as 
homologous with the last three of the typical series, es there is 
apparently no evidence to the contary; the small size of 
pm. 3 mdicates, however, that an allied genus may rein only 
pm. 2 and pm, 43; but the minute size of the one tooth in advance 
of pm. 4 in Rhinolophus has induced me to regard it as pm. 3, 
although it may be pr 2. 

The advantage of the system employed in the ‘‘ Catalogue” 
is well instanced when we contrast the premolar dentition of 
Canis, and Lepus or Theridomys ; the homology of the last 
tooth of this series (and there is only one in 7hertdomys) bei 
at once seen, whereas it is entirely lost if we employ a meth 
like that used in Dr. Dobson’s ‘‘ Catalogue of Chiroptera,” 
where the actual first tooth in each genus is called the first of 
the series. I claim for the system adopted by myself every ad- 
vantage in those cases where it 1s possible to determine the 
homology of the individual premolats in any form in which the 
number does not exceed four; and even in cases where such 
determination is not absolutely certain, the error can be but very 
slight, and does not lead to the utter confusion caused by the 
system (or, rather, the want of system) which I presume the 
leviewer would prefer. 

When we come to those mammals in which the number of 
premolars is more than four, my systen fails; and, in’ view of 
this, some German writers have adopted the plan of numbering 
the premolars the reverse way—ti.¢. terming he premolar next 
the first molar gw. I, and then counting towards the incisors. 
Although this system would be advantageous 1f we could always 
be sure of the division between the premolars and molars in 
homceodont mammals ; yet it has several di-advantages, and has 
not, therefore, been adopted. 

In reference to the suggestion of your reviewer, that instead 
of making a catalogue oF the fossil Mammalia in the collection of 
the British Museum (as I was instructed to do by the Museum 
Authonties), I should have made one of all the known species of 
fossil Mammalia, any person having the shghtest pretence to any 
knowledge of the pect state of mammalian paleontology 
would have at once known that it would be utterly useless to 
attempt any such work at the present time, when new species 
and genera are being made almost daily, and a host of those 
already made are as yet but empty names. 

As a minor matter, I may mention in regard to the lower jaws 
of Crossopus, alluded to in the review, that their identification 
rests solely on the authority of Prof. Sir R. Owen, and that per- 
haps I have acted in a too conseivative spirit in admitting them. 

arpenden Lodge, May 2 RICHARD LYDEKKER 





Fossil Insects 


“ Tre Earliest Winged Insects of America ; a Re-examination 
of the Devoman Insects of New Brunswick in the Light of 
Criticisms and of New Studies of other Palæozoic Types,” is 
the title of a brochure by Mr. S. H. Scudder, of Cambridge, 
Mass., recently published. 

These Devonian insects are fragments of five wings ; a sixth 1s 
now dropped, as ‘‘ too imperfect for any satisfactory discussion,” 
though in 1881 its desciiption filled about two quarto pages. 
These insects have been, since 1865, so often discussed that their 
literature is a rather voluminous one. A number of far-reaching 
conclusions elaborated by the author would have to be aban- 
doned if the determination of the insects should be proved incor- 
1ect. This I endeavoured to do in Aull. Mus. Comp. Zool., 
vill, No. 14, Cambrid; 1881, and m NATURE, xxiii pe 
The principal aim of the author’s new paper is to show that my 
determinations are erroneous. Concerning his statement that I 
have studied in nature only the (in most cases poorer) reverses, 
I may remark that his paper gives nothing more, after his study 
of the obver-es ; even legs for Geephemera. 

These Devonian insects have been decidedly unfortunate from 
the very outset. Eminent paleeontologists denied their Devonian 
origin, and put them to the Carboniferous or to the ‘ Ursa Stufe ” 
of the sub-Carboniferous. One of the insects, Xenoneura antigu- 
orum, said to possess a shidulating organ on the wing, caused an 
unusual sensation. Poetic paleontologists were delighted to be 
introduced by this insect to the sounds of the Devonian woods. 
Now these woods are silent again, except in some text-books. 
“It dves not appear reasonable,” said the author, ‘to maintain 


54 o”? 


NATURE 


[May 21, 1885 





my former hypothesis of a stiidulating organ.” Everybody 
acquainted with such organs will be of his opinion. 

other insect, Homothetus fosstlis, was said to have a small 
basal vein, considered to be homologous with the arculus of the 
Odonata, “and therefore to form a connecting link between 
Neuoptera and Pseudoneuroptera. A new synthetic family, 
Homotifttidee, was proposed. But now a re-examination of this 
wing convinces the author ‘‘that he had been mistaken about 
this arculus.” It does not exist at all, 

The thnd insect, Platephemera antigua, was determined by me 
as the apical half of the wing of a gigantic diagon-fly. As thus 
is the only species claimed now by the author to velong to the 
Ephemeride, he defends vigorously bis determination by four 
objections :—(1) “In no diagon-fly, living or fossil, is there 
found beyond the nodus between the mediana and margin, more 
than a simple longitudinal vem, the marginal vem.” If the 
author will examine any Odonate wing from érlow, he will find 
such a vein, which 1s the prolongation of the subcosta, bent on 
the nodus to the marginal vein, and running close to it. Near 
the npdus ıt is more widely separated in larger species. (2) 
* The reconstruction of the wing, after the dimensions given by 
Dr. Hagen, would, on the most favourable showing, make a wing 
of ridiculously exttavagant appearance.” But such forms occur 
in ling species of Tramea, Rhyothemis, &c.” (3) “The 
narrowing of the second cubital space is a common feature in 
‘Ephemeridee (six geneia after the Rev. Mr. Eaton’s plates are 
quoted) ; and, as this varies in different species of the same genus, 
it seems to bea very unimportant matter.” I had purposely stated 
suddenly narrowing, and this does not exist at all in Hphemerids, 
namely sof in the six guoted genera, and cannot therefore vary in 
the different species of the same genus. It exists in Odonata. 
(4) “The sector subnodalis does not run unbioken to the tip, 

-as in all dragon-flies I have examined, but is lost in reticulation 
shoitly before the maigin.” This last-quoted character is a very 
common featwe in dragon-flies (Tramea, Rhyothemis, &c.). 
Only very exceptionally this sector 1uns unbroken to the tip in 
the large sub-family of Æschmdæ (cf De Selys’s ‘‘ Revue des 
- Odonates d’Europe,” p. 122). 

As all objections have been pioved fo ġe zncorrect, and only based 
upon insufficient knowledge of the venation of Odonata and 
.Ephemeride, Platephemera belongs by the simple evidence of 
\facts to the Odonata. ‘The new proposed family of Palephem- 
veridse dies unborn, and the conclusions made from Palephemera 
we without value. 

The fouth species, Gerephemera, gives much trouble to the 
author, and he is now mclined to bung it into the same group 
with the Piotophasmida. As only a part about 4 mm. bioad 
can be said to exist in both figures (Brongniart and Scudder) 
which could be compared, and as this part contains only a few 
sectors running to the margin, the relationship of Protophasma 
to Gerephemera is not at all obvious. The reverse of Gere- 
‘phemera contains more than the author has seen. The basal 
part of a hind wing to the sector trigonal inferior, the 

basal pat of a front wing with the same sector, and some veins 
belonging, probably, to another (front?) wing. The part ígured 
and described by the author belongs, probably, to the othe: hind 
wing. No student of Odonata will be m doubt that Gerephemeia 
. belongs to this family, perhaps nea: Isophlebia. His statement 
“that the superior ongin of the branches of the sector medius 1s 
„entirely mconsistent with an Odonate hypothesis, and is the 
-most salient point in the wing,” is directly recognised as an error 
tby Jooking at the figures in De Selys’s Pas hse Caloptéry- 
gines” (cf Cleis, Vestalis, Newobasis, &c.). statement is 
‘only surpassed by the ones repetition ‘that the marginal 
would then be an elevated, and the mediastinal a depressed, 
vein, which combination is never the case.” This statement is 
just the contrary to what exists in all Odonata—unless it 1s 
refered to examine the wings from beneath. : 

There exists still no monograph of the Sialide ; therefore it 
is impossible to make conclusions and form new families for the 
other three Devonian species. The opinion on the Devonian 
insects given by Rev. A. E. Eaton (NA¥URE, vol xxi. p. 507) 
ig still very just: ‘‘ Palecontologists have adopted a ridiculous 
cowse with 1egard to some insect fossils. Whenever an obscure 
fragment of a well-reticulated msect-wing is found in a rock, a 
genus is stiaightway set up, and the fossil named as a new 
species, The species is then referred to the Ephemenidee, and is 
immediately pronounced to be a synthetic type of insects at 
present distantly related to one another ın organisation. This 
enunciation of synthetic types is often notbing less than a 1esort 
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at random conjecture respecting the affinities of animals which 
the wiiter is at loss to classify. I thought that the Ephem- 
e1de had served quite long enough as an asylum for fossil 
cripples. I wished to intimate gently, that iefuse of other 
gioups of insects should be henceforth shot elsewhere.” » | 
Cambridge, Mass., March 12 , H. A. Haden 


High-Level Stations A 


IN NATURE, vol. xxxii. p. 17, I find the abstract of an address 
by Mr. Omond, on ‘* Ben Nevis.” There are many points of 
interest, but I regret that one was not mentioned—viz, the 
exceedingly rapid deciease of temperature with elevatich from 
Fort Willam to the Ben, anything nearly approaching, im middle 
latitudes, being only found on the Brocken, and high-level 
stations of the Alps showing a much smaller decrease. At the 
Biocken, as well as at the Ben, the meat difference from the 
Alps 1s not ın summer, but in the colder months of the year. 
The reason seems to lie in the nearly constant winds, which 
biing air from below, which is cooled by ascension. The cases 
of gieat diyness of the air with descending currents in anti- 
cyclones in the colder months of the year, when isolated moun- 
tains are often much warmer than the valleys,! are comparatively 
rare in the Noith of Scotland, but frequent in the Alps, and 
certainly must and do have a great influence on the mean tem- 
perature. Where they me frequent, as in the Alps—especiall 
the eastern—the mean amount of deciease of temperature with 
elevation must be slower. 

I think all meteorologists will concur with me that the greatest 
points of interest ın the Ben Nevis station is the study of the 
meteorological phenomena near the centres of cyclones, as no 
high-level station ın the world is s> favourably situated as this 
for this study. . A. WorIkor 

St Peteisburg, May 1 (13) 





Rainbow Phenomena 


Your correspondent Mr. C. Cioft (NATURE, No. 811, p. 30) 
has noticed phenomena which are peifectly familar to students 
of physical optics. The internal ds of colour within the 

rimary bow are the ‘‘ supernumerary” bows due to diffraction. 
They were described by Langwith ın the PA‘Bsophical Trans- 
actions for 1722: a partial theory of them was given by Xouop in 
1804, and a complete theory by Sir G. Airy in 1836. The illu- 
mination of the sky in the regions within the primary and with- 
out the secondary bows, and also the relative darkness of the 
space between the two bows, Mr. Croft will find the desired 
explanation in any elementary treatise on optics ; Osmund Airy’s 
Geometrical Optics may be cited as giving a good account of 
these matters. The particular bow seen by Mr. Croft appears 
to have been of unusual brilliancy ; did he notice any of the 
radial streaks, which I described in 1878 as frequently accom- 
panying rainbows ? SILVANUS P. THOMPSON 

Finsbury Technical College, May 16 





Aurora 


Last night at about 10 30 to 10.35 p.m. there was a well- 
maiked amora vistble from here. It did not last long, the 
bight bands fading rapidly into a general glow towards the 
north. The wind, which was easterly yesterday, has gone round 
to north-west to-day with tendency to rain and low temperature. 

J. P. ORgLLY 

Royal College of Science for Ireland, Stephen’s 

reen, Dublin, May 14 





Red Hail 5 


Mr, W. H. MITCHEL, of Newry, bas sent me the accom- 
panying note, which he thinks may be of interest to the readers 
of NATURE. C. Evans 

Downshire Hill, Hampstead, N.W., May 18 

On May 7, Mr. R. A. Mullan, solicitor, of Newry, was driv- 
ing ın a gig near Castlewellan, co. Down, when he was over- 
taken by ashower of hail. To his surprise he observed that 
some of the hail-stones—perhaps one m a hundred—were of a 

I This is eel explained in the “Handbuch der Climatolofie” of 


T. Hann also my paper in the Zeitschr, f@AMeteorologie, 1883, 
PP. 211, 241. 
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decided red colour, the rest being white, as usual. Taking up 
some that fell in the gig, Mr. Mullan found that the colour was 
not merely superficial, but pervaded the substance of the ha- 
stone, and, on melting, they stained the fingers. He did not 
thinky or had not the means, of preserving any of the water 
renkti, Has the like bega abe before? 





: Spectral Images 


Mr. Brmpwe.i’s notice of spectral images (NATURE, vol. 
xxxii. p. 30% calls to mind certam phenomena I witnessed 
while riding in a railway train in Kentucky last October. The 
fence *of the railway consisted of posts of about 6 inches in 
diameter, and twenty paces apart, connected by wires. The 
posts had newly been painted green. I was seated on the right 
side of the carriage, face forwards; the speed fully twenty miles 
an hour, with the sun behind myright shoulder, when looking 
at the posts on the left side, brightly illuminated by the sun, I 
observed that each post had the appearance of a twin post imme- 
diately in advance of it—touching 1t—of a red colour. To make 
myself sure that I was not deceived by some abnormal affection, 
I called the attention of a niece of mine to the phenomenon, 
and she saw it quite as well as I did. Another niece, however, 
failed to make it out. Iam under the belief that the red post 
was the complementary colour of the green one, appearing the 
instant after the latte: had been seen, and though apparently 
in advance in space of the geen post, really was seen later in 
time. The fact of both being apparently seen <imultaneously, 
is accounted for by the well-known law of retinal images 
lingering on vision. HENRY MUIRHEAD 

Cambuslang 


THE NEW OUTBURST OF LAVA FROM 
VESUVIUS 


YESTERDAY, May 2, up to two o'clock, Vesuvius 

appeared to be in its natural state of activity, such 
as persisted with slight variations for some considerable 
time. At that hour the lava, which was at some height 
within the cone of eruption, forced a way out at its base, 
traversing the Blain of old lava fling the crater of 1872, 
and producing a rent about one quarter the way down 
the great Vesuvian cone. This rent represents the exten- 
sion outwards of a volcanic dyke that has been in process 
of formation for over two years. A visitor during that 
period who walked around.the southern rim of the 1872 
crater, might have noticed a fissure varying from a few 
inches up to 2 feet wide, and extending inwards across 
the crater plain, until lost beneath the esectamenita of the 
cone of eruption. From this fissure issued a powerful 
current of hot air, and in part of its course an abundance 
of HCL This latter was indicated by the continual de- 
composition of the scoria and ash in its immediate 
neighbourhood, so that a large patch of yellow dust filled 
with the unattached pyroxene crystals was a point of 
bright colour in the black scoria-covered lava-plain. 
The lava at first actually issued, or, more properly, 
welled up from this fissure, but its point of exit was 
soon lowered by the cutting down of the outer slope. 
The lava soon commenced to flow down the cone with 
considerable rapidity, forming two distinct parallel streams 
averaging fifty metres apart, so that in the evening the 
landscape was ht up by these two brilliant streaks of fire. 
This morning I started early, and ascended on foot to 
the eastern sideeof the two streams, though often incon- 
venienced by the hot wind and exhalations blown off the 
lava. The streams take ongin close together, and no 
doubt conjoin, but are covered by scoria—a vast quantity 
of /apillo and ash that has been slipped downwards and 
forward, forming a rough annular space which would 
require a drawing to explain. At tke upper end of this 
we have part of the great cone slipped down, showing in 
section the dyke, which I may call hollow; we have a 
fissure which was filled by lava, and which consolidated 
and adhered toats sides, forming salba; but before the 
central part solidified, the general level was lowered, and 


empty space 
the followmg dimensions at their exit :— 






it diained away, leaving the dyke divided in two by an 
At 2 p.m. to-day the streams of lava had 


Eastern Westo 
Breadth about 14 metres About 24 metres 
at 2 metres 


Depth estimated at 1 metre 
Rate of flow on both, about 1 metie per second. 

The output therefore equals for the eastern stream 
about go cubic metres per hour, or 2160 cubic metres in 
24 hours, whilst that of the western stream represents 
300 cubic metres per hour, or 7200 in 24 hours. e two 
streams, therefore, represent an output of 9360 cubic 
metres dung the 24 hours, from May 2 to 3, at 2 p.m. 
This quantity would equal a deposit of rock of about 
1 km, long, 9 m. broad, and 1 m. thick, which is rather 
an under-estimation of what now lies on the side of the 
mountain, for the two streams had at the hour of obser- 
vation traversed more than two-thirds of the pedimepture. 
The amount of lava represents far more than what 
occupied the chimney above the level of the lateral open- 
ing, and the mechanism of the increased quantity ex- 
truded I have gone into fully ın a paper read last week 
before the Geological Society. The cone of eruption 
only now gives forth vapour, its stone-throwing propen-- 
sities being stopped by the lowering of the magma level.. 
In consequence of the want of support of its inner walls 
by disappearance of the fluid column, these are rapidly 
crumbling ın, and the craterial mner cavity much in- 
creased in size. In the same way a breach has been made 
m the line of the dyke by falling m of that part of loose 
materials immediately above ıt. 

This change in Vesuvius wull no doubt be put down in 
history as an eruption, and possibly a relationship sought 
between contemporaneous earthquakes, or some other 
phenomena. It is nothing more nor less than the final 
giving way of part of the cone before a dyke that has 
been working its way out for years. 

I send you these few notes after a long day’s climb, 
exposed to great changes of temperature and mephitic 
vapours. I ask, therefore, that this will be taken as an 
excuse for these rough and ready notes, which I thought 
your readers would be interested to have quickly. 

Naples, May 3 H. J. JOHNSTON-LAVIS 





EXPERIMENTS WITH COAL-DUST AT 
NEUNKIRCHEN, IN GERMANY 


N a former article on this subject which appeared in 
NATURE of Nov. 6 last (p 12), I descrìbed the appa- 
iatus employed by the Prussian Firedamp Commission 
in making their experiments, and at the same time I gave 
an account of four experiments that were seen by Mr, 
Wm. Thomas Lewis and myself. 

No official account of these experiments had been pub- 
lished at that tıme, but quite recently Herr Hilt and Herr 
Margraf have made a joint report in the name of the 
Commission. As this report 1s mtended to be only a 
preliminary one, it does not give the whole of the details 
of each experiment, but ıt shows as far as it goes that 
everything has been conceived and carried out in a spirit 
of liberality and thoroughness. 

At the outset Herr Hilt states that the raion 
which seemed to surround this important question, an 
in particular the peculiar views that had been enunciated 
by MM. Mallard and Le Chatelier, who reported upon it 
to the French Commission du Grisou,? had induced him 
to address a letter on the subject, dated December 15, 
1883, to the Prussian Wetter-Commission, urging them 
as a matter of duty to take it up and investigate ıt by a 
series of large-scale experiments. The French Commis- 
sioners, referred to, stated at the end of their report 
that “they considered it established that coal-dust in the 
absence of fire-damp does not constitute an element of 


* Annales des Mines, Janvier—Févner, 1882. 
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danger.” “It may, however, play an important part in 
aggravating the consequences of a firedamp explosion.” 
I had mygelf keenly felt how difficult ıt would be after a 
verdict of this kind, emanating from such high authorities, 
to Dake further progress in the work of convincing 
practical mining men of the truth of the views I had 
previously advocated ın the pages of the Royal Society’s 
Proceedings. For that reason, and in the absence of some 
powerful weapon wherewith to meet the French Com- 
missioners with some chance of success, I have hitherto 
desisted from doing battle with them, although I have 
been satisfied they were in error from the first. The 
required weapon has been provided by Herr Hilt, the 
spokesman of the Prussian Commission, and may now, 
I think, be made use of without much fear of future 
contradiction. 

Speaking of coal-dust from Pluto Mine, in Westphalia, 
Herre Hilt says, as the outcome of a long series of 
practical expenments on the largest scale yet attempted : 
“Es kann keinem Zweifel unterliegen dass mann mut 
dieser Staubsorte bei Verlangerung der Strecke und 
Streuung auch der Flamme eine beliebige Lange wurde- 
gebenkonnen. Ganz ahnlich erhalt sich der Staub von 
Neu Iserlohn.” Or: “ There can be no doubt that with 
this kind of dust the flame could be lengthened out to 
any desired extent, provided the gallery and the layer of 
dust on its floor were made equally long.” “The dust of 
Neu Iserlohn behaves in exactly the same way.” ! 

After carefully examining the details of this report, I 
think it not umprobable that many, if not most, of the 
other twenty-four kinds of coal-dust that were subjected 
to experiment would have given results simular to those 
which led to the foregoing remarks had they been em- 
ployed in the same state of minute subdivision. Differ- 
ences in chemical composition do not appear to have as 
much effect in controlling the length of flame produced 
by a given dust under a certain set of conditions as the 
comparative fineness of the particles of which it is com- 
posed. In order to show the effect of fineness Herr 
Margraf has divided the dusts into five classes, as 
follows :— 


Length of Flame pro- 
duced by firing 230 
Demgnation grm of powder in 
Number of Dusts in each Class. of cannon next floor, the 
Class. floor being strewn 
with coal-dust fora 
length of ro m. 
Five, beginning with Pluto Very fine 21 to 31 m. 
Twelve, ending with CamP- } fine | 13 to 2I m. 
hausen we ee 
Four Medium 12 to I5 m, 
Five Coarse .. 6 to 12 m, 


Some experiments were also made with dust passed 
through sieves havıng meshes of varous widths, which 
showed that the finer the state of subdivision, the longer 
was the corresponding flame. 

From this it is obvious that before anything definite 
can be ascertained regarding the influence of chemical 
composition, it will be necessary to reduce the dusts to a 
uniform standard of fineness. Herr Margraf proposes to 
do this by passing them through a sieve with meshes I mm. 
wide. I am afraid, however, that some more exact method 
of effecting a separation of the very fine from the moder- 
ately fine particles will have to be resorted to before a 
satisfactory result can be looked for. A current of air 
ascending slowly at a uniform rate would be a better 
means than any conceivable kind of sieve. 

I have on several previous occasions pointed out that 
when a colliery explosion has been begun in a dry mine 
the coarser particles of coal-dust are winnowed from the 
finer ones by the blast of air which sweeps through the 
workings in advance of the flame. It seems to me that 


X It may be instructive to compare this conclusion with the second 
sentence of No r paper, “On the Influence of Coal-dust m Colliery Eaplo- 
sions,” Proc. Rey Soc , 1876, thesecond last sentence of No. 2 paper, rörd., 
1879; the conclusion of No 3 paper, iid., 1881.—{Abstract). 
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under these circumstances experiments made with any 
other than the finest particles of each kind of dust can 
serve no practicable purpose whatever, and that any 
general conclusions drawn from them must necessarily be 
misleading. It is further highly probable that this ig*the 
rock upon which the Fgench Commission was ship- 
wrecked. 

They had ascertained by actual experiment that; as the 
coarser particles of any given dust were removed by sift- 
ing, the flame produced under the same setef conditions 
became longer and larger in proportion to the fineness of 
the remaining dust. Yet they failed to carry the*argu- 
ment to its legitimate conclusion. They appear to have 
been misled either by too much speculation, or by the 
negative results of their e,periments, due, it may be, to 
the smallness of the scale upon which they were made. 
They finally pronounced coal-dust to be an element of 
very secondary importance in colliery explosions, thereby 
allowing a splendid opportunity to Jap fom their grasp. 
The Prussian Commissioners were not slow to take 
advantage of the opening thus afforded them. Thanks 
partly to the large scale upon which they have set to work, 
partly to the natural fineness of Pluto and New Iserlohn 
dust, they have been fortunate ın obtaming a series of 
positive results which amply confirm those previously 
obtained with the somewhat smaller apparatus belonging 
to the Lords of Committee of Council on Education set 
up in this country under the auspices of the Royal Society 
(No. IV. paper, “ On the Influence of Coal-dust in Colliery 
Explosions,” Proc. Ray. Sgc., 1881). 

he dust brought from Camphausen Colliery does not 
appear to stand very igh on Herr Margraf’s list, and 
yet since the publication of the memoir, that colliery has 
een devastated by one of the most violent explosions on 
record, in which it is admitted, I believe, that coal-dust, 
and not fire-damp, was the principal agent of destruction. 
Are we to conclude from this that the nine dusts which lie 
between Pluto and Camphausen in the oyder of relative 
danger are equally liablg to produce a flame of indefinite 
length under like favourable conditions? and, if so, is 
ıt not obvious that the experiments are not as reliable 
as might be wished, since they fail to tell us so? 

Before concluding, I might mention that Herr Hilt 
refers to and agrees with a remark made by MM. Mallard 
and Le Chateher to the effect that the method of experi- 
ment followed by Sir Frederick Abel and myself when 
using the apparatus described ın my first paper was “too 
little exact ” to determine accurately what percentage of 
gas is required to render a mixture of coal-dust and air 
inflammable. My earliest experiments here referred to 
were made with the view of finding, if possible, some 
rational explanation of great colliery explosions which up 
to that time appear to have baffied every attempt to 
grapple with them, and were not intended to form a kind 
of counterpart on the large scale of the exact eudiometric 
pilocesses resorted to in the laboratory. At the same 
time I may state, however, that, so far as I have been able 
to ascertain by reading and observation, the methods 
then employed will compare not unfavourably, as regards 
exactness, with any that have succeeded them, not ex- 
cluding those of the Prussian Wetter-Commission. 

a GALLOWAY 





THE FAUNA OF RUSSIAN CENTRAL ASIA 


U NTIL within the last thirty years Turkistan has been 

unknown to science, and what is now ascertained 
concerning its fauna and flora is for the most part inac- 
cessible to the scientefic world because written in Russian. 
Not that autoptic writers of eminence upon the zoology of 
the country are numerous. They do not number a dozen, 
the names most conspicuous being Prjevalsky, AlpMeraky,, 
Bogdanoff, Severtsof, and especially F@dchenko. Prje- 
valsky’s routes do not touch mine, excegt in the Kuldja 
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region, where also Alpheraky travelled, and collected 
Lepidoptera, with a list of which he has favoured me. To 
Bogdanoff and Severtsoff I am indebted for information 
net previously published in English, whilst in connection 
with the immense work that bears Fedchenko’s name I 
have had the valuable help Of Madame Olga Fedchenko, 
whe both accompanied her husband on his scientific 
journeys and, after his lamented death, edited his works. 
When I add that I have before me proofs of between 
three and four thousand species of fauna and flora, in 
abput twenty lists with introductions, the scientific reader 
will not need to be told that in the compass of a single 
article I can but touch the fringe of the subject. I have 
ventured to think, however, the readers of NATURE might 
be interested in a plain statement that would give some 
idea of the little-known fauna of Turkistan, as well as 
indicate what I hope to publish shortly in fuller form. 

The part of Russian Central Asia through which I 
recently travelled, and with which this paper will be 
mainly concerned, lies between the Oxus and Irtish 
Rivers, and between the 38th and soth parallels of north 
latitude, which region comprises vertically all altitudes 
from the salt plains, 600 feet above the sea, to the moun- 
tain plateaus of the Pamir, 15,000 feet high. 

The species of mammals in Turkistan exceed 80 in 
number. Among them may be mentioned 7 species of 
bats, the long-eared hedgehog, and the white-clawed bear. 
To these must be added the badger, otter, and other 
Mustelida, including three species of marten. Of the 
last I was able to secure sorhe skins and skeletons, which 
are now in the British Museum. The wolf abounds ; 
also a wild dog ; 3 species of fox ; the tiger, snow-leopard 
cheetah, and other cats. The salt-plains are frequented 
by the souslik, and many other rodents, including the 
hairy-nosed porcupine. To these should be added the 
Persian gazelle, the Saiga antilope, the Siberian 1bex, and 
the Maral stag. I saw at Kuldja and Tashkend speci- 
mens of thesskull and horns of the Thian Shan sheep, 
which is bigger than a donkey. The horn is more than 
four times the length of the skull, and the head complete 
weighs upwards of 7olbs. The yak is kept by the Kara- 
Kirghese. The Russians, too, as an experiment, have 
introduced some cross-breeds into the plains. 

The birds of Turkistan number nearly 400 species, to 
which may be added 27 frequenting the Pamir. The 
diurnal birds of prey, such as vultures, eagles, hawks, 
&c., number 36 species, some of which the Kirghese 
train for hunting. Of nocturnal birds of prey there are 
9 species of owls. There are thirteen species of crows, 
and no less than 40 of the finch family, including a new 
species of sparrow. The thrush family is represented by 
the blackbird, black-throated, misletoe, and some other 
thrushes. There are more than 40 of the warbler family, 
many of them being known in Western Europe, such as 
the greater nightingale, the bluethroat, redstart, redbreast, 
and others. Six species of the titmouse family are found 
in Turkistan, only one of which, however, the well-known 
oxeye, is common also to England. Two species of dip- 
per are found throughout the country, and other small 

irds are the Nepalese and European wrens, the Syrian 
nuthatch, and no less than 10 forms of wag-tails, Of 
pipir there ag 7 species, and 14 of larks. The hoopoe 

saw when coming south from Sergiopol, and again in 
the streets of Vierny. Other Turkistan birds are the 
bee-eaters, the three-toed woodpecker, the ubiquitous 
cuckoo, and the wonderful Pallas’s sand-grouse, which 
last, some twenty years ago, invaded Europe in such an 
astonishing way. š 

Among gallinaceous or game birds are found ım 
Turkistan the black grouse, the capercailie, four 
species of partridge, the quail, Mongolian pheasant, 
pea-fowl, Sng common cock. Of the swan, goose, and 
duck tribes there are nearly 30 species. Wading-birds, 
again, are feund in great variety, and among them a 
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red-billed curlew, thought at first to be a new species. It 
has red legs, and a remarkably long red beak, bent at the 
end, and well adapted for pickmg up worms from between 
the pebbles of the beds of the mountain streams it 
frequents. 4 

eptiles are represented in Turkistan by 33 species of 
hzards, vipers, and tortoises. Of the last I tried to bring 
for the Zoological Gardens a species (Homopus horsfeldi), 
and it travelled asleep with me some hundreds of miles 
from Tashkend, but on approaching Odessa it was found 
to be the sleep of death. Almost all the serpents are 
non-venomous. Of amphibians there are five species, 
including the edible frog and green toad. 

The fishes of Turkistan are composed half of European 
and half of Asiatic forms. The European forms belong 
principally to the lower course of the Syr-daria, Amu- 
daria, and part of the Zarafshan, whilst certain genera 
belong exclusively, so far as is known, to the high moun- 
tainous countries of Central Asia. The total number of 
Turkistan species probably exceeds fifty. Of these twenty- 
five at least belong to the carp family, and there are taken 
besides sturgeon, trout, pike, barbels, gudgeon, rudd, 
roach, bleak, bream, loaches, and perch. The fishes of 
the Zarafshan are particularly noticeable. Of fifteen 
species found therein not less than five belong to genera 
met with in numbers in Kabul, Kashmir, Nepal, and the 
Himalayas. To one of these genera belongs the Marinka, 
remarkable for its poisonous eggs. The greatest find, 
however, among the ichthyological fauna of Turkistan has 
been the Scaphirhynchus, of great importance, not only 
from a zoological, but also a biological point of view, on 
account of the extreme smallness of its eyes and the rudi- 
mentary condition of its air bladder. This fish, and 
certain geological questions connected therewith, was 
referred to in NATURE in connection with a letter on the 
Oxus that appeared in the Z##es on January 7 last. 

If for Mollusca we enlarge our area to take in Kashgar 
and Ladak, then we have in “ Central Asia” thus formed 
93 species known up to the present tıme, the land snails 
being scarce in the desert plains as compared with the 
larger number and more peculiar forms in the mountain 
regions. Among the fresh-water Mollusca the predomi- 
nant feature is the large number of air-breathing species 
which live in stagnant water, and the almost total absence 
of the genera living in running water. It has been sug- 
gested that this scarcity may be due, as in Switzerland, 
to the low temperature and stony bed of the rivers. 

Among the 50 species of Crustacea known in Turkistan 
there was not discovered for a long time a crayfish ; but 
Madame Fedchenko informs me that one of a variety new 
to the species hitherto known in Russia has been recently 
found. Among the Crustacea inhabiting the fresh waters 
of Russian Central Asia a very large number of West 
European species is found, and the new species are, in 
the majority of instances, very similar to the commonest 
in Central and Southern Europe. 

Of the 16 families to which European spiders are said 
to belong, all, except two groups very limited in number, 
have their representatives in Turkistan. The 146 species 
known there belong to 55 genera, which constitute ap- 

roximately one-half of the total of European genera. 

he Tarantulæ are remarkable in that there are found 
in the Zarafshan Valley forms which in Europe are met 
with in countries far apart from each other, and have been 
reckoned as different species. The most widely dis- 
tributed form is that with the lower part of the abdomen 
quite black ; next comes the form with coloured edges ; 
and, finally, that with the lower part almost entirel 
orange. The scorpions of Turkistan are identical wi 
those met with in Trans-Caucasia, and the distribution of 
one species (Solpuga intrepida) ıs remarkable. First 
found in Spain, it was seen later on the Indersk Moun- 
tains, then ın the Zarafshan Valley, besides which speci- 
mens of this harvestman have been found in Vierny.e 


58 





The animal is reckoned poisonous, and its bite has in 
certain cases been followed by death, although nothing is 
yet known cf its poison-apparatus, 

The species of Turkistan beetles are estimated at 1000. 
I have befére me a list of 500, some of them_as yet un- 
published. Amongst the most remarkable is the Copris 
tumulus, the largest specimen measuring one inch and 
three-quarters long. 

The hymenopterous fauna of Turkistan is not yet fully 
worked out, but I may observe that of Mellifera there 
are known 438 species, and of Sphegtde upwards of 150. 
As regards the latter, the valleys of Ferghana and the 
Zarafshan do not present many specialities. On the 
other hand, the Kizil Kum desert abounds in new species 
and even genera, sharply distinguished from known spe- 
cies both ın the form of the body and in the beauty and 
size of the individuals. There 1s, moreover, a remarkable 
Aee between the species belonging to the Kizil Kum 
and the Egyptian sands. Of Scol#sde 30 species are knowh, 
whilst of Mutillidæ 18 species have been treated by Gen. 
Radoszkovsky, who informs me that Gen. Komaroff, now 
military governor of the Trans-Caspian distnct, has 
quite Spa & made scientific explorations between As- 
khabad and Merv, and that among the insects collected 
by him about Askhabad are six speces of Muiillid@, four 
of which are marked as new, and one as a new genus, 
Of 36 species of ants collected in Turkistan, 7 only 
were new. The Formicide of the region seem 
to be very similar to those of South Europe. This 
is not astonishing, since - the mean temperature of a 
Turkistan summer differs little from the mean summer 
heat in Southern Europe, and this case only proves once 
more that, in general, countries with summers alike have 
greater similarity with regard to fauna and flora than 
countries lying under identical isotherms with different 
summers, This peculiarity is evident with regard to 
Formicidze, because, for example, in Italy and Turkistan 
they have an identical summer ; and though the winter 
in Turkistan is long and cold, it does not appear to have 
much influence over the ants, which are protected there- 
from. European species which live in trees and woods 
appear to be in most cases absent from Turkistan. Of 
the new Turkistan species one /schnomyrinex rhaphtidit- 
ceps) is false interesting, as closely alled to two 
species inhabiting countries between the tropical and sub- 
tropical zones of the southern hemisphere. It is remark- 
able, therefore, to meet with a species of the same genus 
in the temperate zone of the northern hemisphere, and it 
may be presumed that these last have existed in Turkistan 
since the Tertiary period. I have yet to mention Chrysi- 
pees of which 53 species have been found in 

urkistan, and among them 2 new genera and 15 new 
species. 

Before passing from hymenopterous insects I may 
mention that, though saw-flles are not numerous in the 
Zarafshan Valley, yet there 1s one form particularly re- 
markable, for, with a normal male, related to the group 
Selandrid@ is a female without traces of wings. Affected 
by this absence of wings, the thorax undergoes important 

ges, and appears greatly swollen, and all the females 
generally have the appearance of little bags. Its relation 
to this family is said to be astounding, since it is the only 
example of the wingless form in the whole family of saw- 
flies. All the other specialities of structure, however, as 
well as the wings of the male, confirmsit. 

One of the first lists made of the butterflies and moths 
of Turkistan enumerated 367 species, of which 122 species 
were of Microlepidopiera, The great majority (284) were 
caught in the cases and hilly districts between 750 and 
4500 feet above the sea; 41 species also were taken on 
mountains up to 8000 feet high, and 28 species from 8000 
to 13,000 feet. Mr. Alpheraky, of Taganrog, has furnished 
me with a list in manuscript of 377 species of Lepidoptera 
e collected by him in 1879 jn the district of Kuldja and the 
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surrounding mountains ; but even these two hsts together, 
I am told, give only an incomplete enumeration of the 
Lepidoptera of Turkistan, which contains a large number 
of new forms. . 
As we travelled from Tashkend to Khojend dragon-fists 
were so numerous that we caffght several specimens by ex- 
tending a butterfly-net from our carnage. e neuroptero- 
logical fauna, however, of Turkistan 1s only partially 
known. Mr. MacLachlan has treated upwards of 60 
species, most of them Euro in character?and many 
of them belonging even to Western Europe, whilst there 
is also an unimportant mixture of the Indian element. 
There is a mingling again of the Indian element in the 
orthopterous fauna oF Turkistan, but the Indian species 
are much fewer than the European. This fauna is par- 
ticularly like that of South Russia, and ıt contains a large 
number of West European species. The non-European 
species are from South Asia, among which are a few from 
more distant countries, particularly from Africa, The 
total number of species known in Turkistan exceeds 70. 
Among them should be mentioned two locusts, and a 
third called locally Prus. Ravages of the former have 
been complained of in the neighbourhcod of Perovsk and 
of the “ Prus” in the Zarafshan Valley. 
Of Hemiptera I have no list of species, but I saw a 
fine collection at Tashkend, made by Mr. Oshanin. 
‘ I come, lastly, to Cestodes, or intestinal worms. Of 47 
species known in Turkistan, 2 are found in man, 3 each 
in the dog and sheep, 2 each in the cat and goat, and 1 
each in the horse, ox, and marmot ; 30 are found in birds, 
2 in reptiles, and r in fishes. Of all the Vermes the 
most interesting 1s what the Bokhariots call the Rista 
(Filaria medinensis). The parasite 1s found at Bokhara 
and certain adjacent towns in the watei of stagnant pools, 
which the natives drink, and suffer ın consequence from- 
the rzsh¢a disease. The worm develops under the skin, 
lengthening at the rate of about an inch in a week, until 
an abscess is formed, through which the head (as 1s said) 
of the parasite appears. ‘The problem, then, is to extract 
the animal entire. Native specialists insert a needle, and 
one end is drawn out by the fingers of the right hand, 
whilst those of the left press the adjacent part. Russian 
medical men wind off ihe animal on a reel, so much as 
comes out daily without force, till the whole, commonly 
three feet in length, is extracted. If, however, the worm 
should break, thousands of fresh germs are liberated from 
the broken part, and the illness continues for several 
months, I met with an unsuccessful case at Samarkand, 
and was given by the doctor some pieces of the rishta, 
which I brought in spirits to London 
The appearance of the worm is of a milk-white colour, 
resembling cooked vermicelh, and it can be stretched like 
a piece of elastic. The investigations of Prof. Fedchenko 
brought to hght some very interesting facts concerning the 
rishta, the first of which was that the germs of the parasite 
cannot live in very fresh water, which is in keeping with 
the fact that the parasite appears only in those places 
where the people are forced to use standing water. The 
rishta ıs the last of the Turkistan fauna that I can men- 
tion here, but 1 hope within a few weeks to publish fuller 
particulars, through Messrs. Sampson Low and Co., ina 
new work entitled “Russian Central Asia, including 
Kuldja, Bokhara, Khiva, and Merv, with Appendices on 
the Fauna, Flora, and Bibliography of Russian Turkistan.” 
HENRY LANSDELL 





“FIELD EXPERIMENTS AT ROTHAMSTED 


PHE above Report, forwarded to us, bears the name of 
no publisher, and is not priced. It therefore may 
be taken as a private issue, copies of wħich can only be 
+ “Memoranda of the Field Experiments conducted of the Farm and in 
the Laboratory of Sir John Bennett Lawes, Bart., at Rothamsted, Herts , 


June, 1884.” . 
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had by application to Sir John Lawes at Rothamsted 
Park, St. Albans. 

The task of reviewing matter of so condensed a charac- 
ter as this is by no means easy. Ever since 1840, Sir John 
Lawes has carried out field and stall experrments on a 
scZle well worthy of æ natignal enterprise. Elaborate 
papers by this most enterprising of experimentalists, and 
his equally well-known coadjutor, Dr. T. H. Gilbert, have 
poured forth from Rothamsted during the entire memory 
of the pregent generation. Dunng the last twenty-five 
years the scientific staff presided over by Dr. Gilbert has 
consisted of two, and sometimes three, chemists, and as 
many competent assistants, a botanical assistant, two to 
four computors and record-keepers, besides laboratory 
men. From 1847 to 1884 ninety-six memoirs have been 
contributed upon subjects bearing upon the soil, the 
plant, the atmosphere, drainage water, and rainfall, 
utilisation of sewage, animal nutntion, feeding-materials, 
` manures, the occurrence of fairy rings in pastures, &c., 
&c, There is, in fact, scarcely a topic of agricultural or 
pastoral life which has not been investigated at this great 
English Agricultural station, and that through the enter- 
prise of one man. 

The Memoranda commence with a summary of rain- 
fall and dramage extending backwards to 1851. Not 
only ıs the local ramfall given for each month over a 
period of nineteen years, but also the amount percolated 
through gauges of. 20, 40, and 60 inches in depth of 
soil, the amount evaporated, and the amount retained by 
capillary attraction in the soil. Thus, as a general sum- 
mary of the total rainfall, we find 45'3 per cent. percolated 
through 20 inches depth of soil, 47°4 per cent. through 40 
inches of soil, 41'°9 per cent. through 60 inches of soil, 
as indicated by rain- or diain-gauge, while the remainder 
is accounted for by evaporation or retention in the inter- 
stices of the soil. The averages obtained by unremitting 
observation from 1851 to 1870 are used ım comparison 
with subsequent years, as in the case of the last completed 
record from September, 1882, to August, 1883. The three 
last columns of the tables givefi are devoted to the nitro- 
gen removed in solution by percolation of drainage-water 
calculated in pounds per acre, by which we see that, at 
the depths above-mentioned, from 36 to 44 Ibs. of nitrogen 
per acre are annually carried down from the upper layers 
of the soul to a depth of 5 feet and more, 

One of the most attractive series of experiments, ex- 
tending now over a period of thirty years, is that carried 
out upon permanent grass-land ın the Park at Rothamsted. 
Space forbids more than a most cursory sketch of these 
experiments, Like all the Rothamsted investigations, 
the first aim is practical and comparative. The questions 
asked are as follows:—What is the effect of various 
applications to grass land? Which gives the largest 
retum? What ıs the effect upon the herbage of con- 
tinuous and of varied treatment? What is the effect 
upon the soil of long-continued privation and of long- 
continued feeding with simple and combined dressings? 
The investigation is at once chemical, physical, and 
botanical, and the change wrought in the character of the 
herbage of various contiguous plots of natural pasture, as 
well as upon the soil to a great depth, 1s most remarkable. 

Perhaps the chief interest in the experiments upon 
cro 
balk field, on the Rothamsted estate, is unique, so far as 
treatment and cropping goes. In 1839 this field carned a 
crop of turnips, manured with farm-yard dung; in 1840 
it was barley; in 1841, peas; in 1842, wheat; in 1843, 
oats; all the fourlast crops being unmanured. The field 
was, therefore, according to all, farming rules, in an 
exhausted state when the first experimental crop of wheat 
occupied it in 1844. Every year since 1843 has this field 
carmed wheat, ard, with some exceptions, nearly the same 
descnption ofgmanure has been applied to each plot. In 
this field the visitor, dunng the present summer, will see 
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the forty-second wheat-crop growing without manure of 
any descnption upon the unmanured portion of the field, 
still keeping up a wonderfully uniform yield of about 
thirteen bushels per acre—or about the aver&ge yield of 
wheat-lands in the United States of America. This is a 
striking fact for those who fear the eventual exh&ustion of 
our sous, Equally startling is the result from the con- 
tinued use of nitrate of soda year after year. This ferti- 
liser is looked upon by many landlords and agents with 
suspicion as a stimulator and exhauster of the soil; and 
yet after forty-one years application of nitrate of soda, 
and nothing else, we have the astounding result of an 
average of 234 bushels per acre, or double the yield of the 
unmanured plot. And, although it is true that the yield 
of the unmanured and nitrate of soda plots is less upon 
an average from 1868 to 1883 than it was from 1852 to 
1867, yet it is equally true of the plot manured with 
14 tons of farmyard manure annually; and this fall- 
ing off is therefore probably due to a succession of 
bad seasons, more than to any actual exhaustion 
of the soil, Another striking fact brought out in these 
experiments is the excellent results achieved by applica- 
tions of artificial fertilisers as contrasted with those ob- 
tained from farm-yard manure. In the latter case, where 
14 tons of dung have been annually applied to the wheat- 
plot for forty years in succession, the very satisfactory 
yield of 334 bushels per acre has been obtained over the 
entire period. When, however, a well-compounded mix- 
ture of artificial fertilisers has been applied, a larger yield 
has been obtained. For example, 200 Ibs. of sulphate of 
potash, 100 Ibs. of sulphate of soda, roo Ibs. of sulphate 
of magnesia, 34 cwts. of superphosphate, and 600 Ibs. of 
ammonia salts, have given upon an average over the 
same long period 36 bushels per acre year by year. We 
must not draw these remarks to a conclusion without at 
least noting the interesting experiments upon barley, the 
legummous crops, clover sickness, root crops, and 
potatoes. The memoranda close with a synopsis of a 
series of experiments upon rotations of crops commenced 
in 1848 in order to test the effect of growing crops in ro- 
tation, stead of continuously, and so to arrive at pre- 
cise results when a system of mixed farming is pursued 
with and without manures, and in conjunction with sheep 
farming. JOHN WRIGHTSON 


RECENT EXPLORATIONS OF THE PAMIR 


HE third fasciculus of the /svestia of the Russian 
Geographical Society contains three very interesting 
papers, by D. L. Ivanoff, on the Pamir, being the results 
of the expedition of MM. Ivanoff, Putyata, and Ben- 
dersky, already mentioned in NATURE. The first of these 
papers deals with the journeys of the members of the 
expedition ; the second contains the authors views on 
the orography of the Pamir; and the third gives a de- 
scription of the flora, fauna, and inhabitants of this “ Roof 
of the World.” Leaving aside the purely geographical 
art (M. Ivanoff’s papers should be translated into 
nglish), I shall sum up the most important orographical 
results arrived at by the author, as also his observations 
on the natural history of the Pamur. 

As to its limits, so variously determined by geographers, 
M. Ivanoff places them—rightly in my opinion—as 
follows :—The Alay Mountains in the north, the Hindu- 
kush in the south,eand the Kashgar Mountains in the 
east. As to its western limits, the following remarks 
ought to be made :—The whole of the highlands on the 
upper Amu-daria must be divided mto two parts—the 
Eastern Pamir and the Western. The Eastern Pamir is 
a very high plateau, intersected by numerous valleys, 
rivers, and lakes, with an average height above the 
sea-level of 12,000 feet (from 10,000 to 14,000). These 
valleys are either separated by chains of mountains 
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or by low swellings which mostly reach only from 1100 to 
1500 feet above the level of the surrounding valleys, and 
very seldom 3000 feet. The slope of these swellings above 
the valleys 1$ so gentle that water-sheds only 1100 to 1500 
feet high are often twenty to fifty miles distant from their 
foot. These high valleys strictly correspond to what the in- 
habitants call “Pamir.” “Pamir” signifies, in fact, “a 
flat roof,” and when the inhabitants want to describe it 
in more detail, they add: “broad valleys between low 
mountains, so high, however, that nothing but grass may 

ow on them; where there is nothing,” they say, “and 
the earth is lke the palm of the hand, that 1s the 
Pamir.” So they describe what a geographer would 
call a High Plateau. This plateau has, on the 
whole, the shape of a great horse-shoe, in the middle of 
which are situated the mountains of the Murghab and 
Alichur. This does not imply, however, that there are 
absolutely no mountain-ridges on the plateau; no ange- 
haufie Gebirge, as Karl Ritter would say. The Pamir 
chain of mountains which runs-east-north-east between 
the Pamir and the Alichur nvers in the south belongs 
to this category. It rises above the Great Lake as a 
stone wall 3500 to 5000 feet high; but it has its foot 
in the 10,000-feet-high valleys which surround the lake, 
and belongs to the category of the angehaufte Gebirge, 
Several other lower chains, such as the Alay, Trans-Alay, 
Riang-kul, Murghab, Alichur, and Vakhan, run in the 
same direction over the surface of the great plateau, and 
have the same character. 

As to the Western Pamir, which might be descnbed as 
the mountainous Pamir, it has qute another character. 
The whole of the plateau sinks towards the west, but, at 
the same time, numerous chains of mountains make their 
appearance. We have there, according to Ritter’s classi- 
fication, an Alpine country. The rivers, which flow lazily 
in the east, become rapid, their valleys narrow; crags, 
rocks, and hills confine them; the routes become diffi- 
cult, and the mountain-passes very rare. The rich prairies 
of the east disappear also, giving place to forests, and, 
lower down, to agriculture, which rises as high as 8000 
feet in the north and 10,000 feet in the south. Even the 
inhabited valleys are mere mountain-gorges. It is obvious 
that, under such conditions, the real western limits of the 
Pamir cannot be determined with exactitude; and we 
consider M. Ivanoff very near the truth when he says 
that the Western-Pamir merges into the Alpine highlands 
of the Darwaz, Shugnan, and Badakshan. The Immits 
are thus far more undefined in the west than in the north 
and east. The author considers, thus, that the Shugnan 
and Darwaz ought not to be included in the Pamir proper ; 
they might be considered rather as a highland which has 
risen at theintersection of the eastern with thenorth-western 
ones of the Hindu-kush (as border ridges ?). The Pamir 
would thus appear as a mighty plateau about 170 mules 
long, 200 mules wide in the meridional direction, and 
covering nearly 34,000 square miles, 

As to the much-spoken-of meridional upheaval of the 
Bolor, M. Ivanoff points out that there are absolutely no 
traces of upheavals having a direction either from north 
to south, or even towards north-north-west or north- 
north-east. On the contrary, all his observations on the 
stratification of rocks—and they are numerous—show 
that the stratification follows the direction either of east- 
north-east (that of the whole Central Asian plateaux), or 
north-west, that is, that of the Hindu-kush. The same 
is true with regard to longitudinal vaNeys, which always 
follow a direction towards north-north-east. As to the 
Kashgar Mountains, still unexplored, they seem to repre- 
sent a repetition of shorter chains running towards north- 
west, and arranged in échelon. 

If this opinion of M. Ivanoff is confirmed—and it 
most probably will be, as it pretty well corresponds 
with the broad Imes of the structure of the Central 
Asian plateaux, as also with what is already known 
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as to their structure—we shall have definitely to re- 
nounce seeking for meridional chains in this part of 
Asia. We have already been brought to renounce 
them in North-Eastern Asia, where I beheve I have 
proved that neither the Great Khingan nor the Kumetzki 
Alatau, nor even the Sikhgfa-alin, have this directién. 
On the contrary, we will per€eive that the Pamir 1s only 
the highest terrace of a series of plateaux extending 
throughout the central parts of Asia in a north-eastern 
direction from the source of the Amu to Behripg Strait. 

But let us return to M. Ivanoff’s papers, and to 
his observations on the flora and fauna of the Pamir. 
The high valley of the Alay already belongs to the Roof 
of the World. It is covered with rich prairies, the chief 
elements of which are Gramineae. Nearer to water you 
find a thick growth of Carex physodes, which has given 
its name, Rrang, to so many parts of the Pamir high- 
lands. Numerous species of Papilionacez, many of them 
relations of the flowers of our European meadows, give a 
pleasant aspect to the steppes of the Alay in June. The 
same character—a mixture of- the vegetation of the 
steppes with that of cold climates and highlands—is 
found also on the Eastern Pamir as you advance further 
south, But itis sufficient to descend into the valleys of the 
west to find immediately a far richer flora and, very 
soon, corn-fields. 

The animals inhabiting the Pamir are also a mixture of 
those of the steppes with those of Alpine regions. The 
tame yak (Bos indicus) is met with the well-known 
“arkhars.” Although their horns are scattered 1n great 
numbers on the Pamir, they are far from disappearing, 
and M. Ivanoff has seen numerous herds of from 100 
to 150, and considers that they ought to be counted by 
thousands ın the neighbourhood of the Great Lake. In 
the mountains the “kuks” (Capra, probably sdzrica) 
are numerous, but very difficult to approach ; the brown 
bear ıs common, and M. Ivanoff’s men killed four 
of them. The wolf of the steppes unavoidably accom- 
panies the herds of arkbars. The yellaw marmots 
(Arvicola caudatus) are Very numerous ; the steppes 
of the Pamir are their true dwelling-places, and the 
expedition has met also with great numbers of small 
Sıberan hare, which is common on the Issyk-kul. The 
Indian goose, the Syrrhaptes of the high steppes, the 
Megaloperdix tibetana in the rocky hills, and the Perdix 
chukar—this last met with only once at a height of 14,000 
feet—are especially worthy of notice. 

As to the climate of Pamn, it 1s, of course, very severe. 
The winter reigns in full for seven months. As to frosts, 
there 1s hardly one single month without them, and 
even on July and August nights the expedition experi- 
enced frosts of 6° below zero. There are places on the 
Pamir where snow rarely reaches a great depth, but, its 
distribution depending mostly upon the prevailing winds, 
there are places where it falls in thick layers. As to the 
rivers, even the Murghab freezes for some time. 

The true inhabitants of the Pamir are the Kirghizes, 
namely, the Kara Kirghizes, who belong to four different 
stems—Teit, Gadyrsha, Nayman, and Kiptchak. The 
chief settlements are situated in the valleys of the 
Northern and Southern Ghezia, about the Riang-kul, on 
the Ak-baital, the Ak-su, the Alichur, and in the basin 
of the Kokui-bela. They are found also gn the Upper 
Tagarma. These Kirghizes are very much like those of 
the Alay, but a special feature of them—very rare, on the 
whole, with the Mongolian race—is that they continually 
suffer from tooth-ache; perhaps it depends upon the 
climate; at any rate, common disease—an inflamma- 
tion of the eyes—obvigusly depends upon the clouds 
of salt dust raised on the Pamir by the western winds. 
They spend the winter, at a height of 11,000 to 12,000 
feet, ın the same tattered Arditkas,ethat they in- 
habit in the summer, and know nothing,of the warm 
dwellings erected for the winter by the Alay Kırghizes. 
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In the summer they ascend to the hilly tracts, reaching 
about 14,000 feet, in order to save their cattle from the 
mosquitoes. Though living chiefly on milk produce, they 
still are dependent upon the inhabited countries of the 
west, for they are accustomed to the use of bread. The 
ower race inhabiting, if not the Pamir itself, then its 
outskirts, are the Tadjiks. «In the high valleys of the 
Shugnan, the Roshan, the Darwaz, and the Karategin, 
they occupy the narrowest gorges of the mountains, try- 
ing to escape there from the persecutions of their khans, 
who are themselves vassals to the neighbouring larger 
states like Bokhara, Kokan, or China. Being Shiites, 
they are still more persecuted by their Sunnite rulers. 
Their dwellings are miserable hovels built of rough 
stones. Broad wooden platforms, under which fowls and 
young goats are Sere et divided into numerous compart- 
ments, which might be called rooms, each of them having 
its special destination as a kitchen or as a room for 
weaving, and so on. Notwithstanding the surrounding 
poverty, one feels comfortable in their poor hovels, the 
walls of which are decorated with numerous clay pil- 
Jars, niches, and a variety of paintings very artistically 
made by the women, who have found the means of 
fabricating even boxes from clay mixed with husk. 
The pottery, all made by women without instrumental 
aid, is striking in the artistic feeling infused into its 
fabrication. Their fields are not less striking by the in- 
credible labour which has been spent in clearing them 
from millions of stones. There are “fields” not larger 
than a common-sized table, cleared with effort, or artı- 
ficially made by the side ọf a mountain stream. They 
keep some cattle, and, during the summer, mount with it 
to higher tracts. The Pamir is visited by-many savda- 
gars, or traders, from Kashgar, Badakshan, or Ferghana, 
who supply the Kirghizes and Tadjiks, at very high 
prices, with manufactured produce, receiving in exchange 
their own produce. 

M. Ivanoff remarks that the small preliminary map 
published ip the /svestia, to illustrate the explorations 
of his expedition, is still ingomplete, and does not quite 
correctly represent the results of his investigations. The 
larger completed map will therefore be welcomed when it 
appears. P. K. 





NOTES 


A MEETING of the General Committee of tbe Darwin 
Memorial Fund was held last week at the rooms of the Royal 
Society, Prof. Huxley, President, in the chair, when it was 
stated by the treasurer, Dr. Evans, that, after payment for the 
statue and other expenses, a balance of about 2200/. would 
remain. The following resolutions were then passed :—‘‘ That 
the statue of Darwin be made over to the Trustees of the British 
Museum in trust for the nation.” ‘‘That the balance of the 
fund, after payment for the statue and medallion and incidental 
expenses, be transferred, under the name of the ‘Darwin Fund,’ 
to the President, Council, and Fellows of the Royal Society in 
trust to invest the same in or upon any stocks, funds, or securities 
authorised by law as investments for trust moneys.” ‘‘ That the 
President and Council of the Royal Society apply from time to 
time the dividends and interest of such investments in such a 
manner as st@ll to them appear best calculated to promote bio- 
logical studies and research.” ‘‘ That a list of subscribers and a 
statement of the accounts be printed and circulated, tozether 
with the resolntions now passed, and that a woodcut or some 
other representation of the statue accompany the statement.” 
The statue, by Mr. Boehm, R.A., has been placed in the great 
hall of the British Museum (Natufal History), Cromwell Road, 
and arrangements for its unveiling will be made shortly. 


° THE vacancy created by Prof. Bayley Balfour’s retirement 
from the R&mus Chair of Botany in the University of Glasgow, 
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which we announced some time back (NaTURE, March 12, 


pP- 441), has been filled by the appointment of Mr. F. O. Bower, 
F.L.S , Lecturer on Botany in the Normal School of Science, 
South Kensington Both as a teacher and by his important 
researches in the morphology of Gymnosperms andthe Vascular 
Cryptogams, Mr. Bower has rapidly assumed a leading position 
amongst the younger generation of botanists, and thé loss of his 
services to the Normal School is much to be regretted. Mr. 
Bower 1s an M.A. of Trinity College, Cambridge. 


THE Goldsmiths’ Company has contributed one hundred 
pounds towards the fund which is being raised for the family of 
the late Henry Watts, to which we have already drawa attention 
in these columns. 


THE Court of Assistants of the Fishmongers’ Company has 
unanimously resolved that a grant of 2000/. be made to the 
Marine Biological Association of the United Kingdom—ro0o/, 
to be paid this year, and the remainder in annual sums of 200/. 
during the next five years. 


THE subject of Mr. Romanes’s Rede Lecture on June 2 wil 
be “Mmd and Motion.” 


THE subject of Prof. W. G. Adams’s British Association 
address will be ‘‘ The Electric Light and Atmospheric Ab- 
sorption.” 


AT a meeting of the directors of the Ben Nevis Observatory 
held on Thursday last week, it was agreed to add a printing 
press to the establishment, for piinting each day the hourly 
observations, with a view to their distribution among the more 
distinguished meteorologists and prominent meteorological insti- 
tutions in different parts of the world. 


THE verdict of the jury who considered the case of the Usworth 
Colliery explosion, whereby forty men and boys were killed 
early in the present year, is important as marking what appears 
to be the commencement of a new era in the history of these 
phenomena. It is probably the first expression of opinion from 
a public body of this class to the effect that coal-dust and a 
small percentage of fire-damp can play the part that has hitherto 
been usually ascribed to fire-damp alone. They found that the 
explosion was caused by a shot, the fire of which acted upon 
“ the coal-dust and a small percentage of gas.” The convenient 
and time-worn ‘‘ outburst of gas” theory, which consigned the 
helpless miner to the vicissitudes of chance, and exonerated 
colliery owners and their agents from all responsibility, seems on 
the point of giving way before its rival the coal-dust theory, 
which points out an easy means of preventing great explosions 
of this kind. The latter theory has doubtless a hard battle still 
to fight against prejudice and ignorance, but it has all the 
advantages of youth and vigour on its side, and is supported by 
a number of facts which appear to be incontrovertible. 


Tas Russian Geographical Society has just issued a pro- 
gramme of climatological and phenological observations, which, 
it is to be hoped, will be adopted by numerous observers. The 
number of plants and animals enumerated is smalJer than in 
most similar programmes, it being the aim of the Society to 
make the task of the observers as easy as possible. A new 
feature of this programme are observations on the condition of 
the snow covering the ground, the time of its appearance and 
thawing, the rise of water in the mvers at the melting of the 
snow, &c. n 


M. Fave has been continued on the roll of teachers of the 
Paris Polytechnic School, in spite of his having passed the time of 
incapacitation by old age. The exception has been grounded by 
the Minister of War on the plea of continued services rendered 
to science. A banquet has been given to the worthy astronomer 
by his admirers on this occasion. 
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THE Sanitary Congress opened yesterday at Rome. 


In the Spanish Congress on Monday, Señor Castelar 
called attention to Dr. Ferran’s experiments in inoculation 
against cholera, and asked the Minister of the Interior to 
give a subvention to enable Dr. Ferran to continue his ex- 
periments oa a larger scale. The Minister, in reply, said he 
was unable to do so at present, but as soon as it lay in his power 
he would grant a sufficient sum, although, in his opinion, Dr. 
Ferran’s experiments had not yet 1eached a sufficient degree of 
certainty to prove a complete success. He added that a com- 
mission of medical men would be appointed to visit Valencia 
and other towns in order to study the experiments that are being 
made. In reference to this subject Dr. Cameron, M.P., writes 
to the Standard that the Under-Secretary for Foreign Affairs 
has promised to instruct the British Minister at Madrid to send 
home translations of any reports bearing on the system of inocu- 
lation with cholera virus attenuated by artificial cultivation, as a 
protection against Asiatic cholera, discovered by Dr. Ferran, of 
Valencia. This having come to the notice of Dr. Ferran, 
that gentleman has sent Dr. Cameron a telegram giving 
the results up to date of a geat test experiment which 1s at 
present being conducted by him, under the eyes of scientific 
commissioners at Alcira, a town near Valencia, where an 
epidemic of cholera is raging. According to Dr. Feman’s tele- 
gram the population of Alcira is 16,000, and since the first of 
the present month 5432 of its inhabitants have been inoculated 
with his protective virus. That would leave the number of 
those not inoculated about 10,500; or, accepting 16,coo as an 
exact figure, precisely 10,568. Of the 10,500-persons who are 
not inoculated, cholera has attacked 64, and proved fatal to 30. 
OFf the 5432 who have been inoculated it has, according to Dr. 
Ferran, attacked only 7, and proved fatal in no single case. In 
other words, since the commencement of the expeliment on 
May I, one person out of every 163 has been attacked among 
the uninoculated population, and one peison in every 352 has 
died of cholera ; while among the moculated population only 
one person in 776 has been attacked, and not a single person in 
the entire 5432 has died of the disease. Dr. Ferran concludes 
his telegram by expressing the desire that a British Commission 
should be sent to Alcira to verify these results. 


THE floating dome presented by M. Bischoffsheim to the 
Observatory at Nice is now finished, and has been on exhibi- 
tion in Paris during the past week. It is mtended to cover a 
colossal telescope; it is 22 m. in diameter inside, and has a 
circumference of 60 m., or 2 m. more than the dome of the 
Pantheon. Instead of rendering it movable by placing it on 
rollers, according to the ordinary method, it is closed below by 
a reservoir for air, which rests on the water in a circular basin. 
This system of suspension is said to be so perfect, that in spite 
of its great weight, a single person can turn it completely round 
the horizon. To piovide against the water freezing, ıt has been 
proposed to dissolve in it a salt to the point of saturation, but it 
is feared that this may cause corrosion of the apparatus. Frosts, 
however, are rare in Nice, and special experiments on this 
subject will be made. 


ON Friday night the House of Commons agreed, without a 
division, to a motion by Sir John Lubbock for a select com- 
mittee to inquire whether, by the establishment of a forest 
school, our forests and woodlands could be rehdered moie re- 
muneiative, The proposer pointed out that, while our interests 
in the subject were greater than those of any other country in 
the world, as we had 2,800,000 acies under wood in Great 
Britain and about 340,000,000 in the Colonies, yet this was 
almost the only country without a forest school. He referred to 
the effect of scientific forestry in the Landes in France, and in 


India, where the net forest ferenn fifteen years ago was only 
52,000., while, since the establishment of a forest department, 
it had risen to over 400,0007, per annum. As a result of neglect 
of the science in this country, students for India had tọ be 
trained at Nancy, a school of course specially adapted fos 
French requirements, and the forests in®our Colonies and other 
possessions (Cyprus and the Cape, for example) had to be put 
under the control of foreigneis, as there were no Englishmen 
trained for the work. Sir John Lubbock, however, declined to 
commit himself to the establishment of a Governmef&t school ; 
it could not be left altogether to private enterprise, because a 
school necessarily required access to a considerable area of forest. 
He thought it worthy of consideration whether some interme- ' 
diate system might be adopted which would enable some one 
or moire existing institutions to benefit by national forests. Mr. 
Gladstone, whose interest in arboriculture is well known, could 
not bind the Government to the establishment of a School of 
Forestry, although he recognised the universal ignorance on the 
subject prevalent amongst land agents and others in England. 
He distinguished the circumstances in India, where there are 
important facts connected with the climate, and with the due 
supply of moisture in the atmosphere, which are not present in 
this country. The School of Forestry, moreover, he said, 
which was established by the Indian Government in England, 
was open to every one who could pay the fees. There was also 
the difficulty that forests of large extent are rare here, and that 
they are kept, not for purposes of profit, but of landscape beauty, 
or pleasure and sport. In conclusion he said the Government 
gave their hearty approval to Sir John Lubbock’s proposal, 
reserving, at the same time, their freedom with regard to the 
recommeudations which the committee might make. 


A TRANSLATION of Prof. Cremona’s well-known work on the 
“ Elements of Piojective Geometry,” by Mr. C. Leudersdorf, 
of Pembroke College, Oxford, will shortly be published by the 
Clarendon Press. It1s hoped that this may be ugeful to stu- 
dents of a subject which has ebeen, -comparatively speaking, 
neglected in this country, although much attention has been paid 
to ıt on the Continent. The opportunity has been taken to 
considerably enlarge and amend the book, AN the improve- 
ments to be found in the French and the German editions have 
been ifcorporated, and a new chapter on ‘ Foci” has been 
added. The text has been carefully revised throughout, and has 
received many additions and elucidations, some due to the author 
himself and others to the translator. 


ON the night of Friday the 15th inst, one of the most tenible 
storms ever witnessed in Vienna occurred there, by which shrabs, 
trees, and even houses were wrecked ; and the cold accompany- 
ing was so severe that several persons exposed to it during the 
night were found frozen to death in the morning. In the Paris 
Bulletin International of the morning of the 16th it is reported 
that 139 mullimetres of snow fell at Vienna, In all parts of 
Austria and Hungary snow covers vineyards and fields, where 
the crops were in an advanced condition, and incalculably great 
damage has been done. The festivals of Pancratius, Servahus, 
and Boniface, the Ice Saints of 1885, will long be remembered 
in this part of Europe. 


WE have iecerved the report of the Rugby School Natural 
History Society for the past year. That portion of it which 
relates to the Temple Observatory at Rugby has already been 
noticed in these columns. The editors observe that it appears 
to be a law of the existence of the Society (like that of the 
animalcule Ameda proteus) thag an infusion of life into one part 
produces a corresponding decline in another. For some years 
the botanical, geological, and archeological sectjons absorbed 
all energy, but now there is a decided movement towards zoology 
and a decline in those sections once most vigorous. % fair start 
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has been made with some zoological collections ; the aquarium, 
however, has proved a failure, and the vivarium labours under the 
disadvantage of never being reached by the sunlight. Several 
short and interesting papers are published with the report. 


e 

THE Russian Governnftnt sent an official of the Education 
Department to Vienna to atudy the State commercial and indus- 
trial schools of Austria, these establishments being regarded as 
models, and the Russian Government intending to organise 
similar oneg, 


THE Fish Culture Department at the International Inventions 
Exhibition has proved a great success and attracted a large con- 
course of visitors. During the past week many important addi- 
tions have been made, including a magnificent model of a Fish 
Culture Establishment exhibited by Mr. T. J. Mann, and a 
series of oyster beds, demonstrative of the process of breeding 
and fattening oysters. A special feature has been made of 
oysters this year in the Aquarium, where they are to be seen in 
numerous varieties imported from various quarters of the globe. 
In close proximity to them are exhibited various dredges and 
implements used in this particular fishery. 


THE Count Lutke Medal of the Russian Geogiaphical Society 
has been awarded this year to a work which deserves a special 
notice, Itis Prof. N. J. Zinger’s work on the determination of 
time by means of corresponding heights of different stars (trans- 
lated in German by H. Kelchner, and published at Leipzig with 
a preface of O. W. Struve, under the title: ‘‘ Die Zeitbestimm- 
ung aus correspondirenden Hohen verschiedener Sterne.”) The 
determination of time with great exactitude, for telegraphic 
determinations of longitudes, by means of easily transportable 
instraments, has already occupied the Pulkowa astronomers. 
W. Struve and W. K, Dollen proposed very skilful methods of 
observations, The latter had proposed to determine the time 
by means of a special Repsold’s circle from two passages of 
two stars in The prime vertical. The exactitude reached by this 
means was from 0'05 to 0 06 of a second; the circle had to 
remain in an unaltered position for no more than five or six 
minutes; but the whole observation took about forty minutes. 
Prof. Zinger’s method, which is a further development of the 
work begun by Maupertuis, Olbers, Hauss, Delambre, and 
Knorre, consists in making two successive observations of two 
stars chosen for that purpose, at the same altitude, by means of 
any instruments which may not be divided with great perfection, 
but whose level would only show the changes the telescope may 
undergo when directed on two different azimuths. This method 
was met first with some coolness, on account of the difficulty of 
finding two stars which would culminate soon after one another 
at the same altitude. But M. Zinger has shown that even with 
a moderate telescope it is easy to have two stais easily found and 
pretty well seen at daylight which pass at the same altitude at 
an average of no more than nine minutes one after another. 
His tables 1ender the task of finding such stars very easy, there 
being in moderate latitudes no less than 160 pairs of stars 
appropriate to that purpose. As to the ease and accuracy of 
the method, it is sufficient to say that time is determined with a 
_ probable error of no more than o’o4 of a second in no more than 
half an hour? without even making use of the divisions of the 
Repsold circle, and with only one reading of the microscope. 
For several years Prof. Zinger’s method has been submitted to a 
very extensive test by Russian astronomeis. So we learn fiom 
Gen. Koversky’s analysis of it, published in the last ‘‘ Annual 
Report” of the Geographical Society, that, when determining 
by means of light-signals the difference of longitudes between 
Pulkova and Parlovsk, and using a very plain instrument pre- 
bared by M. Brauer on M. Zinger’s principles, the difference 
has been @etermined with an error of only one-fiftieth of a 
second, M. Pyertsoff, in Mongolia; Gen. Stebnitzky, in the 
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Caucasus, who considers the determinations of time from corre- 
sponding heights of two stars quite as accurate as that deduced 
from zenithal distances taken with a Repsold circle, but far 
shorter and easier ; the Russian officers in Bulgayia, who have 
determmed with telegraphic signals the longitudes of thirty-seven 
places in less than seventy evenings, spending no,more than 
three hours each evening for a determination which gave the 
longitude with an error of only 0°04 to o'o2 of a second; the 
measurements around Omsk in 1878; those of M. Gladysheff in 
the Transcaspian, and of M. Mionezyorski on the Ural ın 
1882-84—all these have been made on the same method of Prof. 
Zinger, which has now become the most familiar one with Russian 
astronomers. The measurements are usually made with a Reps- 
old’s circle, which is ready for work half an hour after the 
astronomer has arrived at the place whose longitude he proposes 
to determine ; and in chronomettical expeditions five minutes to 
a quarter of an hour of a bright sky give the possibility of 
measuring the longitude with an accuracy quite suffcient for 
geographical purposes. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Afacacus cynomolgus 2) 
from India, presented by Mr. James Fleming; a Common 
Badger (Mels taxus), Bntish, presented by Mr. C. Ethelstone 
Parke; a —— Wild Ass (Zguus centopus 3) from the Island 
of Diego Garcia, Chagos Archipelago, presented by Mr. F. D, 
Lambert, jun. ; a Common Squirrel (Sesurus vulgaris), British, 
presented by Mrs, G. A. Smith ; four Red-faced;Weaver Birds 
(foudia erythrops) from South Africa, a Grenadier Weaver Bird 
(Euplectes oryx) from West Africa, presented by Mrs. Herman 
Kuhne; a Dominican Kestrel (Zinnunculus dominicenses), R 
—— Bittern (Ardeta ——), three Martinican Doves (Zenaida 
martinicana), two Moustache Ground Doves (Geotrygon 
mystacea), a Tuberculated Iguana (/euana tuberculata) from the 
West Indies, presented by Dr. A, P. Boon; two Harvest Mice 
(Mus minutus), British, presented by Mr. G. W. Oldfield; two 
Demeraan Cock of the Rocks (Rupicola crocea § 6) from 
Demeraia, presented by Mr. T. C. Edwards-Moss; two Mute 
Swans (Cygnus olor), Bntish, presented by Mr. J. W. Gibson ; 
a Horned Lizaid (Phrynosoma cornutum) from Texas, presented 
by Master C. A. Greeven ; three Common Vipers (Vipera berus), 
British, presented by Mr. W. H. B. Pain; four White-faced 
Tree-Ducks (Dendrocygna viduata), a White Gannet (Sula 
fiscala) from Brazil, deposited ; a Dark Green Snake (Zamenis 
atrovirens), South European, purchased. 





GEOGRAPHICAL NOTES 


THE following m e from Col. Prjevalsky, dated Lob Nor, 
March 15 (piobably O.S.), 1s published in the Jønvalide Russe :— 
“ During the last autumn-and winter we visited Eastern Zaidam 
as far as Lob Nor. The middle range of the Kuen Lun, hitherto 
unknown, has been examined with sufficient care. The ancient 
route leading from Khoten to Chwa has been found and 
thoroughly explored. We have also discovered three enormous 
snow peaks, to which we have given the names of Muscovite, 
Columbus, and Enigmatical. Fhe most elevated point of the 
first-named is Mount Kremlin, of the second Mount Djinri, and 
of the thid the Crown of Monomachus, which are all of a 
higher elevation than 20,000 feet above the sea, The Thibetan 
platean, skirting the middle Kuen Lun, has an average height 
of 4000 feet. No inhnbitants were met with except in the 
Southern Zaidam. Further to the west the flora and fauna of 
the desert are exttemely poor. In the month of December the 
cold was so intense that the me: froze. We passed the 
month of February and the first fortnight of March at Lob Nor. 
We are just about to set out again, with the intention of crossing 
Cherchen, for the purpose of reaching Kiria, in the district of 
Khoten. During the three months of summer we shall traverse 
Northern Thibet, if the Chinese do not oppose us, and in the 
autumn we shall return to our own Turkestan. We are all in 
good health.” 
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THE last issue of the /svestia of the Russian Geographical 
Society ( 1885, 1) contains a very interesting paper, by M. Lessar, 
on ‘* South-Eastern Turcomania,” with a map, thirteen miles to 
an inch, of the region between Merv and Herat. This paper 
consists of a%chapter on the occupation of Merv; a diary of the 
journey from Fol-otan to Penj-deh and in the Steppes; a geo- 
graphical sketch of South-West Turcomania ; and a translation 
of Sir Henry Rawlinson’s note, by which M. Lessar’s account of 
his first journey was accompanied in the Proceedings of the Royal 
Geographical Society, with a few remarks by the author. Capt. 
Abbot’s remarks on South-West Turcomania and the Badhyz 
are also translated in an appendix. The geographical descrip- 
tion of the region comprised between the oasis of Merv, the 
Murghab, the Borkhut mountains, and the Hari-rud, which 
region is described as ‘‘ South-Western Turcomania,” is 
especially worthy of notice, as a valuable contribution to the 
geography of the region. 

THE Government of India has decided to appoint Mr Ney 
Elias, one of the most distinguished of our Chinese travellers, 
and at present English Commissioner in Ladakh, to act as 
British Consul at Yarkand and Kashgar. 


Mr. HOLMAN BENTLEY sends to the Times news of the safe 
return of the Rev. G. Grenfell, F.R.G.S., in the Baptist 
Missionary Society's steamer the’ Prace, after a voyage on the 
Upper Congo Rive: from Stanley Pool to Stanley Falls, a 
distance of 1060 miles. He has explored many of the tribu- 
teries on the way- the Mobangi to 4° 30’ N. lat., the Ukere to 
2° so’ N., and the Lubilanjt to 1° 50’ S. The Mbura is 
navigable only for ten or twelve miles from its junction with 
the Congo, when cataracts bar the way. The Mobang 1s a 
fine river, but the people are very wild. 


IN a recent number of Das Ausland, Herr Habenicht, of 
Gotha, makes an important suggestion with 1egard to observa- 
tions in Africa. He points out the dearth of accurate observa- 
tions in latitude, longitude, and heights in the interior of that 
continent. For instance, with regard to the greater part of 
North Africa we are dependent on those of V and Barth, 
while in South Africa those of Livingstone are almost the only 
ones we have. Even in the interior of the Cape Colony, the 
Orange Free State, the Transvaal, Namaqualand, the ari 
desert, our knowledge of exact positions is still in the air. More 
is known of the central and lower Congo and the coast. To 
remedy these defects, Herr Habenicht proposes to geogiaphical 
societies interested in African exploration that the field should 
be subdivided. Young men should be trained to make astro- 
nomucal observations, barometrical measurements and itineraries, 
and two should be despatched on each route with separate sets 
of instruments. The routes suggested are the following: (1) 
Cape Town, through Stellaland, to the Zambesi; (2) Delagoa 
Bay to Stellaland; (3) Cape Town, through Namaqualand 
and Damaraland, to the Zambesi ; (4) Loango to Zanzibar ; (5) 
Zanzibar to the Egyptian Soudan; (6) the Lower Niger, 
through Darfur, to toum ; (7) the Gold Coast to Timbuctoo ; 
(8) Morocco to Timbuctoo ; (9) Tripoli to Socoto ; (10) Bengazi, 
through Kufra and Borgu, to Kuka. All previous explorations, 
he says, would by these observations recetve a sound scientific 
basis. 


M. Rappe, the Director of the Natural History Museum at 
Tiflis, has been ordered by the Russian Government to investi- 
gate the mountain systems of the border-lands of Trans-Caucasia 
and Khorassan, between Ararat and Ala Dagh on the west and 
Elbarz on the east. 


From a report addressed by Col. Feilberg to the Argentine 
Minister of Marine on the subject of his mission to explore the 
Pilcomayo River, it appears that this stream is only navigable 
for eighty leagues from its mouth in the Rio Paraguay up to its 
confluent, the Rio Dorado. Five mules higher the ra ids com- 
mence; there is then only two feet of water, the channel is 
narrow and very tortuous, and the current swift. The upper 
waters are lost ın marshes, which the travéiler crossed. On 
returning, the water had fallen considerably, and the journey 
was only accomplished with much trouble and after many acci- 
dents, During his stay on the Chaco he reports that he did not 
see a single Indian, although their tents were still standing in 
places. One of his officers had been sent with the chronometers 
to Corientes, to compare them by telegraph with the Observatory 
of Cordoba or Buenos Ayres, These comparisons are essential 





they have been obtained, the maps which are to accompany the 
publication of the journal of the mission will be commenced. 


ACCORDING to the Colonies and India a conference took place 
on March 31, by telegraph, between the Melbourne and Sydney 
branches of the Geographical Societyof Australia, on the qifes- 
tion of New Guinea exploratif& It was decided to subsidise 
Mr. H. O. Forbes’s expedition, to the extent of 500/, on, con- 
dition that the two Colonies receive copies of the explorer’s diary 
and despatches, and duplicates of his collection of specimens. 
The Conference also decided to send an independerm® cxpedition 
from the Aird River, the whole expenses to be defrayed by the 
Society. The expedition will be placed under the leadership of 
Capt. Everell, who will be accompanied by Herr von Leudentelt. 


THE Report on the trade of Persia by our Consul at Teheran, 
which has just been laid before Parliament, contains some inter- 
esting statistics on the population of Persia, in order to judge 
how far the country has recovered from the effects of the great 
famine of 1871-72. The area of the dominions of the Shah is 
1,647,070 square kilometres, and the population is estimated at 
7,653,000, contained in towns with a total population of 
1,963,800, while the ges and rnral districts contain 
3,780,000, and the nomads are estimated at 7,909,800. It 1s 
curious to notice how the number of nomads are made up: the 
Arabs namber 52,020; Turks, 144,000; Kurds and Leks, 
135,000; Beluchs and gipsies, 4,140; Bakhtiaris and Lurs, 
46,800. The statistics of the creeds are: Sheeahs, 6,860,600 ; 
Sunnis and other Mohammedan sects, 700,000 ; Parsees, 8,000 ; 
Jews, 19,000; Armenians, 43,000; Nestorians and Christians, 
23,000. Of the Armenian population 52'8 per cent. are males 
and 47°2 females. Of the Mussulman population the mean pro- 
portion is 50°5 per cent. females and 49°5 males. The following 
is a list of some Persian towns with their respective populations : 


Tabreez .. . 164,630 | Zenjan 24,000 
Ispahan ... 60,000 to 70,000} Cazoin ... . a.. 40,000 
Yer 40,000 | Resht (includiag ad- | 

Kerman . 41,170 joining villages) . 40,000 
Shiraz 30,000 | Astra í 10,000 
Shuster ... under 20,000 | Nishapore... .. 11,000 
Dizful . 25,000 | Sebzevar .. -g 12,000 
Barwird 20,000 | Meshed é 60,000 
Kermanshah 30,000 } Kashan 30,000 
Hamadan 30,000 | Koom 20,000 
Maragha . 13,250 | Mianeh 7,000 
Soujboulak 5,000 | Mohammera 15,000 


Mr. Dickson, taking the medium between the highest and 
lowest figures he has obtained, estimates the population of 
Teheran at about 120,000, while Col. Ross estimates that of 
Bushire at 70,000. 


In Astron. Nachr., vol. cx, Prof. Dr. Auwers has published 
the results of his researches and calculations about the longitude 
of some places in Australia. Since these data will have to be 
altered by the result of the determination of the difference in 
longitude between Port Darwin and Banjuwangi (Java) we may 
omit particulars and only state that Mr. Auwers has found 
to be :— 


h m s 
Longitude of Sydney Io 44975 
yi Windsor Io 3 20°92 
35 Melbourne... 9 39 54°32 
” Adelaide 9 14 20°57 


INFORMATION has been received in Berlin of the death, in the 
Cameroons, of Lieut. Tilly, the leader of another German expe- 
dition sent out to explore that part of Africa. 


A PARLIAMENTARY paper just issued (Commétcial, No. 5, 
1885) contas an exhaustive report, by Vice Consul Comber- 
batch, on the Dobrudja. Under the head of g phy it refers 
to the name, limits, frontieis, area, topography, so moun- 
tains, forests, mines, rıvers, marshes, lakes, islands, harbours, 
and tides of the district. This is succeeded by sections on the 
climate, history, ancient remains, population, sanitary state, 
government, public works, “religion, education, agriculture, 
commerce, industries, navigation, natural history, and principal 
towns. The report, which occupies fifty pages, a thus a shom 
treatise on this district at the mouth of the Danube, of which 
much was heard in connection with political events a few years 


for the venfication of the observations made, and as soon as | ago. ‘ 
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ASTRONOMICAL PHENOMENA FOR THE 
WEER, 1885, MAY 24-30 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 

‘employed. ) 

Al Greempich on May 24 
Syn rises, gh. 58m. ; souths, 11h. 56m. 36°3s. ; sets, 19h. 55m. ; 
decl. on meridian, 20° 51’ N. : Sidereal Time at Sunset, 
12h. 5m. 

Moon (Fall May 28, 21h.) rises, 15h. 16m. ; souths, 20h. 59m. ; 


sets, 2h. 33m.*; decl. on meridian, 5° 55’ S. 
* Planet Rises Souths Sets Decl. on meridian 
' - bm he m h. m ai Ay 
Mercury... 3 2I ... 10 21 17 21 ir 3N. 
Venns ... 414 .. 12 19 20 24 21 47N. 
Marg 3 6 . IO20 .. IJ 52 14 56 N. 
Jupiter ... 10 36 1750 .. T 4* 13 25 N. 
Saturn 519 e 1327 . 2I 35 22 21 N, 
* Indicates that the setting 1s that of the following day 
Occultation of Star by the Moon 
Corresponding 
May Star Mag Disap. Reap. angis right for 
inverted image 
h. m. h. m. o 9 
28 .. 0 Libræ .. ... 4h.. 2110.. 3 5 148 253 
Phenomena of Jupiter s Satellites 
May h. m. May h. m. 
26... 20 ro II. tr. ing. 29... 2046 I. occ. disap. 


. O18 I, ecl. reap. 
20 25 I. tr. egr. 
20 56 IV. occ. reap. 


23 6 Il tr. egr. 
237 ... 21 57 ITI. oce disap. 
28 ... 20 39 II. ecl. reap. 
23 37 IL tr. ing. 


The Occultations of Stars and Phenomena of Jupiter's Satellites are such 
as are visible at Greenwich. 


30 


May h. 
25 .. 13 Mercury at greatest elongation from the Sun 
25° west. 
go... 2I Mercury ın conjunction with and 3° 15’ south 
of Mars. 





THE VALUE OF A MARINE LABORATORY TO 
THE DEVELOPMENT AND REGULATION 
OF OUR SEA FISHERIES: 


T is a striking fact, to which attention has before now been 
drawn, that whilst the agriculturist, on whom we depend for 
a large part of our food supplies, has very largely availed himself 
of scientific knowledge in the treatment of crops and herds, the 
fisheries of our coasts, which provide an almost equally large 
amount of food to the people, have never been carried on wi 
any regard to an accurate knowledge of the fishes on which they 
end, 


Agriculture is, in this country, a refined branch of chemistry ; 
but there has been no demand for a knowledge of marme life 
which might enable the fisherman to pursue his calling to the 
prenest advantage. In fact, our fishery industries are still 

‘beric ; we recklessly seize the produce of the sea, regardless 
of the consequences of the method, the time, or the extent of 
our depredations. In the same ignorant fashion as the nomadic 
herdsmen of Asia descend upon a fertile valley, and after 
exhausting it, leave it to time and natural causes for its recupera- 
tion, so do we treat the fishing-banks of our coast. 

So long as fishing was relatively small m amount this method 
was not altogether objectionable. But with the increase of 
population, and the introduction of steam fishing boats and 
more effeetive instruments of capture, there 1s reason to believe 
that some at least of our coast fisheries are being destroyed, and 
that others may follow in the same direction. 

Other civilised nations have perceived the necessity of attempt- 
ing to regulate the va.ious kinds of sea-fisheries on rational 

rinciples—that is to say, on principles based on an exact 

owledge of the life and habits of the fi hes which ıt is desired 

to capture. The Fiench, thee Norwegians, and above others, 
the Americans, have given attention to this matter. 

There is reason to believe that the Romans had gained a 

1 Abstract of read at the Society of Wednesday, May 13, 
7885, , BYE, Ray Cachet: MLA ELD. RRS Professor of Zoology 
in University College, London, and Fellow of Exeter College, Oxford. 
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special skill—now lost—in cultivating sea fish, Whatever that 
may have amounted to, it ıs certan that moden Europe has 
entirely neglected the cultivation, and even the care of sea 
fisheries. It has been the merit of the Fish Commission of the 
United States to make the first attempt in modérn times to deal 
ae fisheries in the spixit of civilisation, that 1s of men who 
are determined to understand and control, for the advantage of 
their race, the operations of nature, rather than to leave things 
to chance, the unknown development of physical causes. 

The direct efforts of the American Commission, and the 
knowledge which scientific men have accumulated with regard 
to fishes, without designing aid in the regulation and develop- 


ment of fisheries, do not enable us at present to answer many of e 


the questions with iegard to different sea fishes which we 
urgently require to know if we are to deal like reasonable, 
practical men with our fisheries, so as to improve them, or even 
so as to prevent their extermination, 

At the late Fisheries Exhibition Congresses, the universal 
cry, the one unanimous demand, was ‘‘more knowledge!” We 
cannot tell whether beam-tiawling with steamboats 1s injmious 
oi not to some of our most valuable sea fishes, uftıl we have 
more knowledge. We have not sufficient knowledge to enable 
us to say that it would restore some herring grounds to their, 
former richness, 1f the fishermen were kept off those grounds for 
a few yeas. 

We do not know why soles are getting scarcer every year ; we 
know nothing about soles, and so we can do nothing to remedy 
their constantly increasing diminution. - 

We do not-know why oysters are scarce, or how to make 
them more abundant. A iw hap-hazard attempts to cultivate 
oysters are now and then made, but have resulted ın an immense 
loss of money rather than ın gain, because we do not know all 
about oysters in the same precise and detailed way in which we 
know all about wheat, or all about pigs or chickens. 

We do not know why some fishes swim in great shoals year 
after year at certain seasons near certain spots, and then to the 
dismay of the fishermen suddenly give up ever passing that way. 
We do not know whether we could hatch the young of soles, 
turbot, cod, and other valuable fishes, and stock the sea with 
them as we do our rivers with trout and salmon. ' 

We do not know whether we could favour the increase of such 
fishes by cultivating in the sea their favourite food. In many 
cases we do not know what their food is. 

We do not know whether we might increase these fishes by 
destroying their enemies. 

In fact, we know exceedingly little about the minute details of 
the life of manne animals, and if we wish to deal with sea 
fisheries like rational men, we must find out these minute details, 
and ually apply the knowledge so gained. 

A laboratory on the sea-shore, provided with boats and fisher- 
men, and having within its walls tanks for hee eggs and 
watching sea fish, and conveniences for the work of naturalists 
trained ın making such observations, is the way to meet the 
deficiency in our knowledge above noted. 

This was perceived many years ago in France, and more 
recently various laboratoi1es huge sprung into existence on the 
Mediterranean and on the American coast. 

There is not, as yet, any such place of investigation on the 
English coast, and it is this defimency which the Manne Bio- 
logical Association, of which my honoured friend, Prof. Huxley, 
is President, and H.R H. the Prince of Wales is patron, pro- 
poses to meet by building and maintaining a really efficient and 
thoroughly organised laboratory and experimental aquarium on 
the shore of Plymouth Sound. 

The Association does not propose merely to build this place, 
but to arrange for the carrying out there of most importan 
mvestigations on such questions as those I have a few minutes 

o named. They have the hearty and earnest co-operation of 
ail the naturalists in the United Kingdom, Scotch and lush 
natualists having anited with their English brethren to form 
this institution. 

Naturalists axe glad to take part in the study of these practical 
questions, because the arrangements and the studies which are 
necessary to answer the questions of the practical fisherman, are 
also just those which are necessary to advance the knowledge of 
the order of nature which forms the single object of truly scien- 
tific investigation. They will systematically and eagerly jom 
with one another in the operations of the Plymouth laboratory, 
to obtain thorough knowledge with regard to the habits, food, 
breeding, and life-conditions of all kinds of marine fishes, such 
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as will be not only valuable but actually indispensable to “the” 


practical fisherman ; and in the reports of the work done in the 
new marine laboratory which will be published by the Associa- 
tion, I do not doubt that the basis for future legislation and for 
future methods®of sea-fishery will be found. 

I may here venture to mention some of the results obtained by 
the efforts of the naturalists who form the United States Fish 
Commission—at the head of which is Prof. Spencer Baird. I 
would, however, especially remark that the Commission has 
only been at work for ten years, and that very great practical 
results cannot be expected at once. A vast amount of know- 
ledge has to be obtained before we can deal practically with all 
the various kinds of sea-fishes ; and it is to me a proof of the 
wonderful sagacity and activity of the American naturalists that 
they have already been able to do what they have ‘done in the 
practical direction. 

Prof. Baird has especially attempted to artificially cultivate 
sea-fishes. It seems to him that it is better, if it be possible, 
to replenish the seas by stocking them with young fish, to take 
the place of those removed by fishermen, rather than to impose 
legislative testrictions and penalties upon the fishermen. The 
attempt to artificially cultivate sea fish is an admirable example 
of the relation of scientific knowledge—that is, thorough and 
cause-reaching knowledge—to practical commercial operations. 

Theie are two distinct stages in this attempt at artificial culti- 
vation. The first is the scientific. You must ascertain how, 
when, and where the fish naturally bieeds ; you must find out, 
experimentally, how to procure its eggs, fertilise them, and rear 
the young to a given size—on a small scale. That is the busi- 
ness of the scientific naturalist. When he has ascertained all 
the details of this operation—which differ entuely ın the case of 
different fishes, and may take yeais to ascertain—then the second 
stage 1s entered on, The commercial man then comes forward, 
and in the light of the knowledge obtained for him by the scien- 
tific man, attempts the hatching of the fish on a large scale— 
not by the hundred, but by the million. 

The American Fish Commission has undertaken both stages 
of the work, and the second is necessarily a very costly one. A 
veiy promising result has been obtained in the artificial breeding 
of codfish, and agai in the case of the shad. [Details of these 
operations were here given by the anthor.] 

Again, in dealing with the American oyster, the Commission 
has obtamed what promises to be a very great success. [Details 
of this case were given.] 

But there ıs an almost unlimited field of work before the 
American Commission. 

Experiments and observations similar to those cairied out by 
the American Commussion, will be undertaken by the Biological 
Association at Plymouth. For example, the artificial cultivation 
of that most valuable of British fishes, the sole, will be at once 
taken in hand. At present absolutely nothing is known as to 
the spawning of the sole—the male fish is not even recognised. 
In the first instance the naturalists at Plymouth will study the 
eggs and the mode of spawning of the sole, and the way in which 
the eggs aie fertilised naturally. Then the necessary conditions 
for the rearing of the young fish will be ascertained. After that 
it will be possible to hatch a vast number of young soles and 
turn them out into Plymouth Sound, and to deteimime in this 
particular area, which is admirably adapted by its natural 
delimitations for the experiment, whether the take of soles in the 
Sound has been increased by the operation 

Similar experiments will be tried with other fish ; and: also 
knowledge will be gained as to the food of various fishes, and 
the causes which determine their movements, their increase, and 
their diminution in the neighbourhood of Plymouth. 

This knowledge will help us to form sound and reliable con- 
clusions as to the supposed injurious effects of steam trawlers 
and other modes of fishing, and so lead on to sensible and 
valuable legislation in regard to the seasons and modes of 
fishing best suited to obtain the maximum benefit from the 
harvest of the sea. 

The English oyster, though differing from its American con- 
gener, can no doubt be brought under control by a thorough- 
goi ng knowledge of all the conditions necting i at all periods 
of life ; and this it will be a first duty of the Marine Biological 
Association to attain. [Suggested mqunies as to the oyster 
were here mentioned. ]} 

Lastly, the subject of “bait” is one of great importance, 
which we shall be able to deal with effectively. Not only shall 
we find new and effective baits, at present neglected by our line 
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‘fishermen, but wê shall be able to direct” the cultivation of such 
valuable baits as the mussel and the limpet. ; 

There is no fact which gives one so vivid an idea of the 
immense commercial value of sea fisheries as the amount which 
is annually expended on mussels for use as bait in those fisheries. 
There are few statistics on this subject, oy indeed on any matte 
relating to our sea fisheries, and it Wil be one object of the Marine 
Biological Association to collect such statistics. But there ig a 
certain amount of information as to the use of mussels for bait. 
Thus between October, 1882, and May, 1883, twenty-eight 
boats engaged in the haddock fishery at Eyemouth, in éhe North 
of Scotland, used 620 tons of mussels (about 47,000,c00 mdi- 
viduals), costing nearly 1800/. to the fishermen, that 1s to say, 
over a million and a half of mussels for the whole time, or about 
ycooa day to each boat—at the rate of one penny for twelve 
mussels. The total value of mussels used for bait m the deep 
sea line fisheries of the British coasts must amount to many 
hundred thousand pounds in a yeai—and we can only roughly 
guess at the value of the fish caught by this large expenditure on 
bait. In spite of the great economic umportance of the mussel, 
its complete history Bf reprodučtióñ and giowth is not known, 
and though in France and Germany it 1s carefully and profitably 
cultivated, very few attempts have been made on the British 
coast to protect or to artificially favour mussel scalps so as to 
make them remunetative properties. 

This is a subject with which a marine laboratory would enable 
us to deal in a very short time. The same general remarks, 
mutatys mutandis, apply to the second most important bait, viz, 
the limpet. 

Before concluding this sketch of the work which lies before 
the managers of a marine biological laboratory, I may say a few 
words as to the nature of the buildings and equipment required 
for such an mstitution. é 

The most efficient scientific laboratory of the kind is that 
erected at Naples by Dr. Dohrn, a drawing of which 1s exhibited. 
The Naples laboratory, with its tanks, row boats, and steam 
launches, has cost about 20,0007., and involves an annual 
expenditure of about 4oor/. A staff of observers is paid out of 
this sum, and the efforts of the institution have hitherto been 
entirely directed to the obtaining of accurate scientific know- 
ledge with regard to the fauna and flora of the Bay of Naples. 
It is justly iegaided as one of the most impoitast scientific 
institutions in Europe. . 

The United States Fish Commussion have erected, from time 
to time, various small laboratories, and aie now about to expend 
10,000/. on a laboratory at Wood’s Hole, and 20,000/, on build 
ing fish-ponds protected by piers of masonry. Since its commence- 
ment, the United States Commission has received from the Imperial 
revenue about 300,000/. In 1884 alone it received 70,000}. It 
must be remembered that these large sums cover the expense of 
very extensive operations in fish-breeding on a commercial scale, 
and are not solely for the purpose of preliminary investigation. 

The Marine Biological Association proposes to proceed in a 
modest manner, arranging in the first instance for the canying 
out of the necessary experimental inquiries. A site has been 
obtained on the Citadel Hill, at Plymouth, by permission of the 
authorities of the War Office, and here will be erected a 
laboratory, comprising on the ground floor large and small 
tanks, and above, a series of working rooms fitted with small 
tanks. Through all a stream of sea-wate: will be driven by 
pumping apparatus, from large tanks in the basement, containing 
several thousand gallons, These reservoirs will only be re- 
plenished two or three times in the year. Boats, including a 
steam-launch, will be reymred, and two or three fishermen, 
who will act as attendants. A resident superintendent, who 
will be a thoroughly quahfied naturalist, will be appointed at a 
salary of 200/. a year, and will be lodged on the premises. 
Naturalists will frequent the laboratory at their ogm expense 
for the pmpose of study, and from time to time competent 
investigators will be appointed to carry ont particular inquiries. 
The latter will be paid for their work from special sources, not 
from the general income of the Association until that reaches a 
large amount. Great assistance will be afforded to the work of 
the Association by the local fleet of fishing boats, which is very 
numerous, and comprises some gessels of lige size. It is esti- 
mated that a capital «um of 10,000/,, and the prospect of an 
income from annual subscirbers, members of the Association 
and others, of abont 500/. a year, will enable the important work 
which has been taken in hand to be commenced. The Council 
of the Association feel very great confidence that they will be 
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able to obtain annually sufficient funds to keep the laboratory in 
efficient working order when once the capital sum of 10,0007. 
has been subscribed. Towards the latter amount they have 
already raised a sum exceeding 5000/, From Plymouth as a 
centre, in the course of future years, the operations of the 
“sAssociation will extend, and additional laboratories will no 
doubt be constructed héreaftgy by the Association on other parts 
of the coast of the United Pngon, should the first one prove 
a Success, and the work canied out through its agency meet 
with public approval and support. 
ethe Maune Biological Association aims at obtaming, 
by the operations of its laboratory and experimental aquarium, 
that knowledge which is clearly necessaiy for the improvement 
and iegulation of our sea fisheries, it must be 1emembered that 
its work will necessarily enlarge and advance the gieat science 
of biology, and that to many of us this is its surest promise of 
utility, for we cannot always directly govern the march of 
scientific progress. The whole field of knowledge must be 
cultivated, in the simple faith that the increase of knowledge is 
the greatest good which human effort can achieve. By adopting 
a thorough and comprehensive scheme of study of the problems 
connected with the lıfe of fishes, we shall, as invariably happens 
in the history of science, obtain iesults which at present we 
cannot foresee, but which, we may feel assured, will yield in 
unexpected ways rewards and blessings to humanity. 





METEOROLOGICAL INSTRUMENTS 


"| HE Royal Meteorological Society recently held its sixth 
Annual Exhibition of Instiuments at the Institution of Civil 
Engineers, 25, Great George Street, S.W. This Exhibition was 
devoted to sunshine recorders, and solar and terrestiial radiation 
inst: uments. Š 

The first attempt at obtainıng an instrumental record of-the 
amount of sunshine was made by Mr. J. F. Campbell, of Islay, 
in the year 1853, when he mounted a hollow glass sphere filled 
with acidulated water, 10 the centre of a cup of mahogany, so 
arranged that the sun’s rays were focusséd on the inteuior of the 
cup and burned it. The lines of burning, therefore, indicated the 
existence of sunshine. Solid glass spheres have been substituted 
for the hollow ones, and cards in metal frames have replaced the 
wood ; bwin its principle the sunshine recorder of 1885 differs 
little from that erected on Richmond Terrace, Whitehall, thirty 
yearsago., Other modes of recording sunshine are based on the 
action of the rays of the other end of the spectium on the actinic 
instead of the heat rays. Among workers in this direction may 
be mentioned Marchand of Fécamp, Sir Hemy Roscoe, and 
others, The most recent improvements in this direction are 
those by Prof. McLeod and by Mr. Jordan. 

With regard to solar radiation thermometers, the successive 
stages in the assumed perfecting of these instruments have been 
as follows :—An‘ ordinary mercurial thermometer acts as a 
spheuical mirror, and reflects the rays which fall upon it. To 
lessen this the bulbs were first made with black glass ; moreover, 
originally the degree marks were put upon the supporting slab, 
then they were put upon the tubes of the thermometers. It was 
then found that in a position where two thermometers with 
similarly coated bulbs were exposed to the sun, but one was 
exposed to more wind than the other, the indicated tempera- 
tures varied To avoid this it was proposed that the 
thermometer should be inserted in a glass shield exhausted of 
air. Various forms of mounting have been adopted, but the 
chief efforts have been expended in determining the influence of 
the amount of air left in the so-called vacuum. The next stage 
was that, inasmuch as black glass had a bright surface, theire 
was still much light reflected, and therefore the suiface was 
dulled with a coat of lamp-black—so that all heat falling upon 
the bulb might be absorbed. Subsequently, owing to the m- 
fluence of the lower temperature of the unblackened thermo- 
meter tube, about one inch of it was coated like the bulb.” As 
evidence of the degree of exhaustion, a small mercurial pressure 
gauge was attached to the thermometer, and by other makeis 
platinum wires were soldered through the shield so that the strati- 
fication of the electric arc might indicate the amount of air still left. 

With regard to terrestrial radjation thermometers, the pattern 
of instrument used has varied very little. The Rutherford 
minimum has almost always been used, but its sensitiveness has 

egradually bean increased: the spherical bulb was replaced by a 
cylinder, ghe cylinder was elongated and bifucated, and 
eventually, in order to strengthen the forks, they were united 
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mto what 1s known asa “link.” Another plan was to flatten 
the cylindrical bulb into as thm a plate as possible, this giving a 
maximum of surface in proportion to the contents. e bulb 
was also made double, and thus we have the so-called “‘ bottle” 
pattern, and then the tube was let into the sidê of the bottle, 
and poth ends of the bottle were left open, and so we have the 
fo cylinder”—a iemarkable specimen of glass-blowing. 
Then there have been two patterns of mercurial the.mometers— 
Casella’s and Negrett’s. Difficulties have ansen from the 
degiee marks being obliterated by the weather. To guard 

inst this the tube has been inclosed in what me known as 
Leach’s shields, and many attempts have been made to render 
the joint at the entrance of the tube wateitight. This 1s not 
easy, because the thermometer is exposed to a great range of 
temperature, and the air mside the shield varies so much in 
volume that it forces its way through almost every joint. The 
object is, however, effected when the external jacket is sealed on 
the stem near the bulb. 

In addition to specimens illustrating the various patterns of 
the above instruments, the Exhibition included a number of 
new instruments, and many interesting photographs, sketches , 
and diagrams. The photographs of clouds and lightning were 
very good. e 

At the meeting of the Society the President, Mr. R. H, Scott, 
F.R.S., read a paper giving a biief account of the various 
instruments and arrangements to be found in the Exhibition for 
the purposes of recording solar and terestrial radiation and the 
duration of sunshine both in regard of its light and its heat, the 
last-named being obtained by means of the sunshine recorders, 
which are now pretty generally used. He exhibited twelve 
monthly maps showing the percentage proportion of hours 
of recorded sunshine to the hours the sun was above the horizon 
in the various districts of the United Kingdom. He stated that 
the features which strike any one on examining the maps of sun- . 
shine, which are for the most part for the five last summers and 
for the four last winters, excluding January to March, 1885, 
which has not yet expired, are :—First, the broad fact that the 
extreme south-western and southe:n stations are the sunniest, as 
has already frequently been pointed out. Jersey is undoubtedly 
the most favoured of our stations in this particular. Second, 
that in the late autumn and winter Ireland is much sunnier than 
Great Britain, Dublin having absolutely the highest percentage 
of ae duration of sunshine in November and December, 
and being only equalled by Jersey in January. The Dublin 
instrument is not situated in the city, but at the Mountjoy 
Barracks in the Phoenix Park, beyond the Vice-regal Lodge. 
The north-east of Scotland is also’ exceptionally bright, as the 
station, Abeideen, lies to leeward of the Grampians. In April 
the line of 40 pei cent. of possible duration takes in Jersey, 
Cornwall, Pembrokeshire, the Isle of Man, and the whole of 
Ireland except Armagh. The absolute maximum of the year 
occurs in May, and the amount rises to 50 per cent. (nearly to 
60 in Jersey) over the district just mentioned as enjoying 40 per 
cent. in April. In June there is a falhng of, which 1s continued 
into July and even mto August in the Western Highlands. In 
the South of England, however, a second maximum occurs in 
August, the figure for Jersey msmg to 50 per cent. This is 
mainly due to the exceptionally bnght weather of August, 1884, 
in the southern counties of England. In September, Ireland 
shows a falling off, and the greatest degree of cloudiness ıs in 
Lincolnshire. In October, the Midland Counties of England 
aie the worst off. In November the line of 40 per cent. encloses 
two distucts, one Dublin, already mentioned; the other the 
Eastern Counties (Cambridge and Beccles). The absolutely 
highest monthly percentages in the period under consideration 
are ın the month of May, 1882, in which St. Anne’s Head, 
Milford Haven, had 62 per cent., while Geldeston (Beccles), 
Douglas (Isle of Man), and Southbourne (Bournemouth) show 
61 per cent. 
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THE American Journal of Science, Apiil.—On the use of 
caibon bisulphide in prisms, being an account o eriments 
made by the late Dr. Henry Draper of New York. ¢ results 
so far obtained by Dr. Draper in his investigations on the cause 
of the difficulties encountered in the use of carbon bisulphide in 
prisms seemed so valuable and so likely to piove useful to others 
engaged in photographing the prismatic spectrum that it was 
deci to publish them in the American Fournal of Science. 
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With the assistance of Mrs. Draper, Mr. George F. Barker was 
accordingly requested to collect from Dr. Draper’s copious notes 
the facts here detailed in connection with his experiments. Some 
supplementary measurements have also been made to test the 
efficiency of theeapparatus.—The genus Pyrgulifera, Meek, and 
its associates and congeners, by Charles A. White. These 
molluscan forms, constituting the Bear River Laramic faha of 
the author, are not found among any other North American 
fauna, either fossil or recent, but appear to have their congeners 
in a fauna still surviving in Lake Tanganyika, Central Africa, as 
well as in the Upper Cretaceous fresh-water deposits of Hungary. 
—On the occurrence of native mercury in the alluvium in 
Louisiana, by Ernest Wilkinson. Native mercury has recently 
been unexpectedly discovered at Cedar Grove Plantation, Jeffer- 
son Parish, Louisiana, where it is found disseminated m small 
globules in the mean proportion of 0°002934 per cent. through- 
out the alluvial soil. It also occurs elsewhere in the same region 
in such large quantities and under such general conditions that 
its presence can hardly be attributed to human agency. Yet no 
other explanation is offered of this curious phenomenon.—Re- 
marks on tHe series of earthquakes that have recently devastated 
the southern provinces of Spain, by C. G. Rockwood, jun.—On 
athe structure of the spores or spore-like bodies (Sporangites 
Auronensis of Sir J. W. Dawson) occurring in the Devonian 
formations of North America, by J. M. Clarke.—Denndation of 
the two Americas, by T. Mellard Reade. In this paper the 
author follows up the calculations already made by him regarding 
the quantity of matter annually removed in river water from the 
surface in and and Wales and some of the river basins of 
the European continent. Here the Mississippi, Amazons, and 
St. Lawrence basins are dealt with, the results confirming the 
provisional assumption that about roo tons of rocky matter are 
dissolved by rain per English square mile per annum throughout 
the world.—On Arctic Interglacial Periods, by Dr. James Croll, 
Tt is argued that the Polar Interglacial periods were more marked 
than the Glacial, and that they neither did nor could exist 
simt taneniw in both hemispheres. In a concluding note the 
author remarks that this will probably be his last paper on ques- 
tions relating to geological climate, advancing years and declin- 
ing health o liging him to abandon the subject in order to finish 
some work in a different field of inquiry which has been laid 
aside for over a quarter of a century.—Notes on some 
apparently undescribed forms of fresh-water Infusoria, No. 2 
(with Plate TII.), by Dr. Alfred C. Stokes —Palseozoic notes ; 
asd genus of Cambrian Trilobites Mesonacis, by Charles D. 
cott, 


Bulletin de la Soctéé d' Anthropologie de Paris, 4° Fascicule, 
1884.—The sequel to the ‘‘ Anthropology of California,” by M. 
Ten Kate —Obeervations on the anthropological character and 
social conditions of the M’zabites, by Dr. Charles Amat, who 
has added to the results of his personal study of the people a 
brief sammary of their history, derived from the chronicle of 
Abou Zakaria, translated by M. Masqueray, while he is indebted 
to a brother officer, M. Motylinsky, for much interesting in- 
formation regarding the language, which differs entirely from 
Arabic, and presents close affinities with the dialects of the 
Berbers. The people, who are a remnant of the ancient sect of 
the Karidjites, retain many traces of pre-Moslem usages and 
forms of belief, follow icultural pursuits, and are the main 
purveyors of com in the Sahara.—Notes, by Dr. Hyades, on the 

uegians, considered from a hygienic and medical point of view. 
-—On the significance of the name of the Aryans, by M. Ploix, 
who ee to prove its derivation from a Sanscrit 10ot indi- 
cating ‘“‘white.” This hypothesis is very forcibly attacked by M. 
O. Beauregard, who, in a subsequent communication to the 
Society, brings forward strong evidence to show that the etymo- 
logical:meaning of the term is ‘‘noble” or “venerable. ?—A 
report on the project of instituting an official anthropometrical 
examination of the papis in the primary schools of Paris, by M. 
Manouvrier.—On the influence of the American medium on the 
races of the Old World, by M. de Quatrefages.—Notes by M. 
Pietrement in support of his opinions regardingthe age of iton, 
which had been called in question by M. Mortillet.—Communi- 
cation, by M. de Rialle, of M. Macey’s account of a grave, 
discovered near Saigon, Cochin China, in 1882. According to 
the opinion of the few natives who are versed in local archæo- 
logy, this grave, which was discovered twelve feet below the sur- 
face, dates back at leart 400 years. From the lower of the two 
superposed coffins, besides a few vertebree and the tibie, a cranium 
was extracted which presents a deep perforation above the right 
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temporal that may be 1egarded as the cause of the death of the 
Annamite chief to whom the iemains belonged —Report, by 
M. de Ujfalvy, of the finds obtained from a Celtic cemet 
near Rosegg, in the valley of the Drave. The tumuli, of whic! 
there are more than 300, 1esemble in structire and general cone 
tents those opened at Hallstadt and in SOs but in addition they? 
have yielded a large number of cous little leaden figures of 
wheel, birds, men on horses, &c., attached to the surface or 
margins of the various vases.—On some crania from the Mero- 
vingian graves at Fermes (Oise), by M. de Maricourt, with an 
extensive series of measurements, which, according gto him, 
afford strong presumptive evidence of diseases having a scrofulous 
or syphilitic origin.—On the Gallic rock-tumuli of Port Bara 
(Quiberon), iL. Gaillard.—On an elephant’s tusk found in 
the valley of the Drance (H. Savoie), by M. D’Acy. This find 
was obtained at 3000 feet above the level of the sea, and is 
believed to belong to a relatively recent representative of Zlephas 
vimugenius.—On the manufacture of fire-flints still existing in 

rance, by M. P. Salmon. This industry is chiefly carried on 
near Percheriou (Loir-et-Cher), whence large numbers of flints 
are annually exported to supply the demand still existing for 
them among Central African and other savage tribes.—Com- 
munication, by Dr. Verrier, regarding the work of Dr. Engel- 
mann, of Louisville, on the various modes of delivery prevalent 
amongst women of different races.—On the different powers of 
resisting cold shown by various races, by M. Maurel.—On a 
placental anomaly in a case of twin-delivery, by Dr. Verrier. — 
Notes on the crania of three idiots, by Drs. Doutrebente and 
Manouvrier.—Observations on the static and dynamic conditions 
by which man is enabled to stand erect, by Dr. Fanvelle.—Re- 
searches on the so-called ‘‘ Maye” of Provence, by Dr. Berenger- 
Ferand. The paper is an enlarged exposition of an earlier 
notice, which appeared in 1883, on the Provenzal customs of 
our own times, in which the author sees a survival of the ancient 
worship of Maia—as are our own May queen, Florrie games, 
jack in the green, and other May festivals—the long ages of 
Christianity having modified but not obliterated the traces of 
paganism. 

Rendiconti del Reale /stituto Lombardo, March 12.—Note on 
the kinetic theory of the and on the limits of the terrestrial 
atmosphere, by Prof. R. Ferrinii—On some geometrical, stati- 
cal, and kinematic properties of articulated polygon§ by Prof. 
G. Jung.—A comparison of the fespective merits of Bellani’s 
lucimeter and the English heliograph constructed by Negretti 
and Zambra, of London, by Giovanni Cantoni.—-On some uni- 
form representations in the higher mathematical analysis, by 
Prof. Giulio Ascolii—On some remarkable features of the 
stratified rocks in the Valtravaglia district, North Lombardy, by 
Prof. Taramelli.—On the question whether rice should be con- 
sidered as a contraband of war, by Ercole Vidan, 

April 9.—-Historical notes on the comet of the year 1472, by 
Prof. G. Celora —On the geometrical movement of invariable 
systems, by Prof. C. Formentii—Remarks on the cholera, bacilli 
observed and described by Pacini in his various medical publica- 
tions, by Prof. L. Maggi.—Further observations on uniform 
representations, by Prof. Giulio Ascolii—Note on the traces of 
Roman jurisprudence in the Longobard edicts, by Prof. P. del 
Giudice. —Critical examimation of the proposed Italian -penal 
code punishments, by E. A. Buccellati. 


Bulletin del’ Académie Royale de Belgique, March 7.--A word 
on the two Balenopterz cast ashore at Ostend in the years 1827 
and 1885, by P. J. Van Beneden.—Observations of Woif’s 
comet made at the Brussels Observatory (0°15 m. equatorial), 
by L. Niesten.—Observations of Encke’s comet made at the 
same observatory, by E. Stuyvaert.—On the early epochs of 
Flemish history, by Alphonse Wanuters.—Note on is du 
Tielt, painter and engraver, who flourished at Ypres during the 
seventeenth century, by Ch. Piot. i $ 
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Royal Society, January 22 —‘‘ Observations on the Chro- 
matology of Actiniæ,” by C. A.MacMunn, M.A., M.D. Com- 
municated by Prof. M. Foster, Sec R.S. 

The conclusions arrived at may in part be summed up as 
follows .— 7 

(1) Actinia mesembryanthemum contains a colourmg matter 
which can be changed into Aemochromogen and hematoporphyrin ; 
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this is present in the othe: secies mentioned above, and from 
its characters 1t is provisionally named Actiniohematin. 

(2) It is not actiniochrome (a pigment found by Prof. Moseley 
in the tentacles of Bunodes crassicornis), as its band occurs 
nearer the violet than that of antiniochrome. Moreover, both 
vactiniochrome and actiniohematin can be extracted with 
glycerin, ın which the latter ıs convertible mto hemochro- 
mogen, but the former regkins unchanged. Actmiochrome is 
generally confined to the tentacles,. and is not respiratory, 
actiniohzematin occurs in the ectoderm and endoderm, and 1s 


respiratory. 
3) Amspecial colouring matter is found in Sagara parasitica, 
different fom either of the above, and this too exists in different 


*states uf oxidation. It is not apparently identical with that 
obtained by Heider from Cerianthus numbranacens, 

(4) In the mesoderm and elsewhere in Actinia mesembryan- 
themum and other species, a green pigment occurs which alone 
and in solution gives all the reactions of dilsverdin. 

(5) Anthea cereus, Bunodes ballii, and Sagartia bell:s, yield to 
solvents a colouring matter resembling chlorofucin, and all the 
colouring matter, which in them shows this spectrum, is derived 
from the ‘yellow cells” (= symbiotic alge), which are abund- 
antly present in their tentacles and elsewhere. It is not identical 
with any animal or plant chlorophyll, as is proved by adding 
Tengeni to its alcoholic solution, 

(6) When ‘‘ yellow cells” sie present, there appears to be a 
suppression of those colouring matters which ın other species are 
of respuatory use. 

Aprl 23.—‘‘ Magnetisation of Iron.” By John Hopkinson, 
M,A., D.Sc., F.R.S. 

The paper contains an account of the results of experi- 
ments which have been made on a considerable number of 
samples of iron and steel of known composition, including 
samples of cast iron, malleable cast iron, wrought iron, ordinary 
steels, manganese, chromium, tungsten, and silicon steels, The 
electrical resistance and the magnetic properties are determined 
in absolute measure. Amongst the electrical resistances the 
most noteworthy fact is the very high resistance of cast iron, as 
much as ten times that of wrought iron, The fact that man- 
ganese steel is almost non-magnetic is verified, and its actual 
permeability measured. The action of manganese appears to 
be to reduce the maximum magnetisation of steel, and in a still 
gieater Patio the residual magnetism, but not to affect the 
coercive force materially, Iè is shown that the observed per- 
meability of manganese steel contaming 12 per cent. of man- 
ganese would be accounted for by assuming that this material 
consists of a perfectly non-magnetic material, in which are scat- 
tered about one-tenth part of isolated particles of pure iron. 
Some practical applications of the results are Deua. 

Apu 30.—‘‘ Further Observations on Enterochlorophyli and 
Allied Pigments.” By C. A. MacMunn, M.A., M.D. 

In a paper read before the Royal Society in 1883, the writer 
described the troscopic and other characters of entero- 
chlorophyll which was obtained from the liver or other append- 
age of the exteron of various invertebrates (hence the name), It 
1s now shown that this pigment is sof due to the presence of 
symbiotic algse, or immediate food-products, but 1s built up by 
the animal containing it. 

Taking the six bands? of vegetable chlorophyll in alcoholic 
solution described by Kraus, the first two and the fourth are 
coincident with those of enterochlorophyll in a similar solution , 
the third band is, however, frequently mussing from the latter. 
The fifth and sixth bands belong to the yellow constituent, which 
Hansen shows to be a lipochrome ; the corresponding bands in 
the case of enterochlorophyll also belong to a lipochrome, and 
are not always coincident with the lipochrome bands of plant- 
chlorophyll. This was proved by saponifying enterochlorophyll 
by Hansen’s method (as described in NATURE, vol. xxx. p. 
224). Qut saponification of vegetable chlorophpll changes it 
considerably, as bands of a solution, before saponifying, do not 
correspond with those of a similar solution after saponifying. 
Hansen’s results were confirmed as far as the separation of 
“ chlorophyll green” and ‘chlorophyll yellow ” are concerned, 
and the crystals described by him obtained. 

While the dominant band of ‘‘ chlorophyll green” in solutions 
of plant-chlorophyll is moved much nearer the violet by saponi- 
fying, or split up into two in some cases, the corresponding band 

+ The fivg bands in a leaf, as described by Krai i 
a mcro-pectroneope of small dispersion ad E 
condense, 
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of enterochlorophyll disappears im dofo, or remains m the same 
place. Another Diens was also noted ın the case of entero- 
chlorophyll and ın the case of Spongilla chlorophyll, namely, 
that ıt is ımpossıble to bring about a complete separation of the 
constituents in most cases by sapon:fying and treating as Hansen 
directs. e 

the bands of a solution of Sfoxgela chlorophyll are co- 
incent with those of a similar solution of plant chlorophyll, as 
already proved by Prof. Lankester and Mr. Sorby. 

From the enterochlorophyll of Uraster rubens crystals of 
tt chlorophyll yellow” and “chlorophyll green” were obtained 
by saponifying. 

Morphologically, enterochlorophyll occurs—as proved by the 
examination of fresh-frozen sections—in oil-globules, granules, 
and dissolved in the protoplasm of the liver cells; no starch or 
cellulose could be found in such sections after adopting the usual 
botamical precautions, 

Hence enterochlorophyll is an animal product, and a chloro- 
phyll, of which there are probably several occurring in animals, 


Geological Society, April 29.—Prof. T. G. Bonney, 
D.Sc., LL.D., F.R.S., President, in the chair.—_James Back. 
house, Percy Bosworth Smith, and James Shipman were elected 
Fellows of the Society.—The following communications werg 
read :—-On the structure of the ambulacra of some fossil genera 
and species of regular Echinoidea, by Prof. P. Martin Duncan, 
M.B. (Lond.), F.R.S., V.P. Linn. Soc. After noticing the 
geneial knowledge which exists about the structure of the 
ambulacra in the Cidaridee and the elaborate investigations of 
Lovén on the Triplechinide, the author brought before the 
Society the results of his own work with and without the co- 
operation of his fellow-worke: in the descmption of the Echin- 
oidea of Sind, Mr. Percy Sladen, F.G.S., and which referred to 
the Diadematide and the Arbaciade of the recent faunas, 
Starting with the knowledge of the construction of the modern 
Diadematid, the author investigated the genera Hemipeadina, 
Pseudodiadema, Pedina, Hemicidaris, Diplopodia, and Cyphosoma. 
The necessity for the re-establishment of the genus Diplopoda was 
shown, and a new genus, Plesiodiadema, was founded. Pseudo- 
dtadema, shorn of the forms included m these genera, remains 
and differs more from Diadema than has been believed. The 
method of the growth of the great plates of Memicidaris was 
explained, and the comparison between the peristomuial plates of 
some of the Diadematids: and the universal structure of the 
ambulacral plates in Petina was made. The anthor considered 
that there are six types of ambulacra in the regular Echinoidea, 
so far as the group has been investigated, there still remaining 
much to be done. These types are the Cidaroid, Diadematoid, 
Arbacioid, Echinoid, Cyphosomoid, and Dıplopodous. In 
conclusion the succession in time of the structures which 
characterise these types was considered.—The Glacial penod 


in Australia, by R. von Lendenfeld, Ph.D. Communicated 
by W. T. Blanford, LL.D., F.R.S., Seco G.S. Although 
several previous wnters have suggested that boulders and 


gravels found in different parts of Australia are of glacial 
origin, the evidence is vague, and no clear proof of glaciation 
has been brought forward. Dunng a recent ascent of the highest 
ranges in Australia, parts of the Australian Alps, the author 
succeeded in discovering a peak which he named ‘‘ Mount 
Clarke,” 7256 feet bigh, and in finding traces of glaciation in 
the form of rockes moutonndées throughout an area of about roo 
square miles, The best-preserved of the ice-worn surfaces were 
found in a valley named by the author the ‘‘ Wilkinson Valley,” 
Bare from north-east to south-west, immediately south of 
Muller's Peak and the Abbot Range. No traces of ice-action 
were found at less than 5800 feet above the sea. Tke rocks 
showing ice-action are all granitic, and the fact that the surfaces 
have been polished by glaciers is said to be proved by the great 
size of such surfaces, by their occurrence on spurs and projecting 

ots, by many of them being worn down to the same gegeial 
foal and by their not coinciding m direction with the jomts that 
traverse the rock. In conclusion the author briefly compared 
the evidence,of glacial achon in Australia with that in New 
Zealand.—The physical conditions involved in the injection, 
extrusion, and dolog of igneous matter, by H. J. Johnston- 
Lavis, M.D., F.G.S., &c. The great disproportion between 
the displays of volcanic activity in the same voicano at different 
times, and between the eruptions of different volcanoes, 1s a 
subject deserving the most attentive consideration. The violence 
of a volcanic outburst does not bear any relation to the quantity 


70 


NATURE 


e 


[May 21, 1885 





of material ejected. The union of water with lavas may be 
compared with the solution of a gas in water; but there is 
reason to believe that in their deep-seated sources lavas contain 
little or no water. If igneous matter be extruded thiough dry 
strata the eruption might take place without explosive manifesta- 
tions. But if igneous matter be extruded through water-beating 
beds, a kind of dinlysis would take place between the igneous 
and aqueous masses. In this way the tension of the st in 
the fluid 1ock may at last become so great that a fissure will be 
formed at the surface and volcanic action will follow. In this 
way the violence of a volcanic eruption will be determined by 
the quantity of water contamed in the strata through which the 
lava passes in its passage to the surface, and by the temperature 
at which it reaches the surface. This theory explams the ac- 
knowledged sequence of volcanic outbursts of different degrees 
of violence, and the intervals which occur between them. It 
also explains the -differences between the central and lateral 
eruptions of a great volcano and the phenomena attending its 
extinction. e structures of the igneous rocks, whether of 
basic or acid composition, are greatly modified by the presence 
in them of volatile ingredients. The succession of events indi- 
cated by the structure of Monte Somma and Vesuvius, Rocca- 
monfina, Monte Vulture, and Monte Nuovo show that after a 
long cessation of volcanic activity we have an extensive produc- 
tion of fragmentary and scoriaceous material, and that this is 
giadually succeeded by the eruption of lava-streams. The water 
and other volatile substances, such as sulphates and chlorides, 
which are given off abundantly in volcanic eruptions, may act 
as solvents for the various minerals which constitute lavas, 


Physical Society, May 9.—The meeting was held in the 
Physics Theatre of Clifton College, Bristol, in consequence of an 
invitation from the Biitish Naturalists’ Society, Prof. Guthrie, 
President, in the chair.—Messrs E. Cleminshaw, E. F, Herrom, 
and A. L, Selby weie elected members of the Society.—The 
following communications were read :—-On evaporation and dis- 
sociation, by Prof, W. Ramsay and Dr. S. Young. The authors 
gave the results of a series of investigations undertaken with the 
view of determining how far the e of a liquid mto a 
resembled the dissociation of a emia compound. For thi 
purpose the relation between the pressure and temperatwe of 
several dissociating substances such as an:monic carbonate, 
chloral hydrate, and phthalic acid had been examined. The 
authors hope shortly to publish the full details of these experi- 
ments and the conclusions arrived at.—On a model iDustating 
the propagation of the electro-magnetic wave, by Dr. S. P, 
Thompson. The model consists of two sets of beads. Each set 
is composed of a number of beads fixed to the extremities of 
wires, and by a suitable mechanical contrivance each executes an 
approximately harmonic motion at right angles to the wires and 
the mean plane of the set. The phase of each bead differing by 
a certain small amount fiom the succeeding, the whole represents 
a eon The two sets aie coloured differently and 
are so placed thet their harmonic motions are executed at right 
angles about the same axis which represents the direction of 
propagation of an electro-magnetic disturbance, one wave being 
the electrostatic and the other the electro-magnetic displacement. 
—On a self-recording stiess and strain indicator, by Prof. H. S. H. 
Shaw. This instrument was designed for one of Wicksteed’s 

o-ton single lever machines lately erected in the Engineerin: 
caging of University College, Bristol, and has been foun 
very simple and effective. In this testing machine the stress is 
applied by moving a mass of 1 ton along a lever; this mass is 
connected by a cord with a vertical cylinder upon the indicator. 
This cylinder carnes a paper wound around it, and turns upon 
its axis as the mass is moved towards the end of the lever. A 
cil capable of a vertical motion bears against this, and thus 
orizontal distances upon the er are measures of stress. The 
strain is measured by the vertical motion of the pencil, the posi- 
tion of which is controlled by a wire attached to the rim of a 
wheel above, upon the same axis of which are other smaller 
wheels, any one of which can be connected to a fine wire which 
is carried horizontally to the upper end of the tes-piece passing 
over a pulley fixed to it, and is fixed to the lower end. Any 
extension of the test-piece can be multiplied at pleasure on the 
diagram by attaching the wire to a larger or smaller wheel.— 
Note on the so-called silent discharge of ozone generators, by 
Mr. W. A. Shenstone. Mr. Shenstone had arranged some 
apparatus by which this could be viewed. It seemed to have 
the characteristics of the Brush discharge, 
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Royal Society, April 20.—Robert Gray, Vice-President, in 
the chair.—In a paper on the effect of pressure on the tempera- 
ture of minimum compressibility of water, Prof. Tait showed 
that the various results obtained admitted of easy deduction from 
theory.—A note on the variation by pressure of the melting-# 
pomt of paraffin, &c., by Mr. W.gPeddi®; and a note on the 
thermal effects of tension in water, By Mr. G. N. Stewart, were 
submitted by Prof. Tait —Mr. Hugh R obert Mill 1ead a papèr 
on the temperature of the water in the Firth of Forth, descnbing 
the work done at the Scottish Marine Station in this djrection. 
‘The annual range of temperature, from summer maximum to 
winter minimum, was found to vary from nearly 40° F. at Alloa, 
where the river is fresh at low tide, to 20° at Queensferry, twenty 
miles seaward, and 10° at the mouth of the Firth thirty-five miles 
further on. The mean temperature of the water appesred to be 
the same—47°"5—at all parts of the estuary. From June to 
September the 11ver was warmer than the sea, from October to 
May it was coldei, the average rise OF fall in temperature at any 
time along the Firth being 0°07 per mile. During the summer 

riod the surface-water had a higher, and during winter a 

ower, temperature than that beneath. The annual minimum 
was reached m February, the maximum in August, and there 
were indications of the period being delayed toward the open 
sea. Materials are ortunately wanting for discussing the 
variations of temperature in the North Sea beyond the influence 
of land. Mr. Mill showed curves of the monthly mean tem- 
peratures of the water plotted by the use of polar coordinates. 
Each month was represented by an angle of 30°; the tempera- 
ture being measured on the radius, equal values were shown as 
concentric circles. Temperatures so plotted appear as closed 
curves, and ın several cases those for the water resembled a circle 
placed eccentrically to the circles of reference. This method of 
curve-drawing has several advantagés over that by the use of 
rectangular coordinates where periodic phenomena are to be 
represented.—Mr. J. T. Cunningham, of the Marine Station, read 
a paper on the relations of the’yolk to the gastrula in teleosteans 
and in other types. 


Mathematical Society, May 8.—Mr. A. T. G. Barclay, 
President, in the chair.—Prof. Chrystal read papers on repeated 
differentiation, and on a process for finding the Tifferenti equa- 
tion of an algebraic curve. Dr. Thomas Muir madf a com- 


|. munication on integration formulæ,®%and gave a historical note on 


the so-called Simson line.—Mr. J. S. Mackay contributed several 
mnemonics for certain mathematical constants. 
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Linnean Society of New South Wales, Feb. 25.—Prof. W. 
J. Stephens, M.A., F.G.S., President, in the chair.—The follow- 
ing papers were read:—On some reptiles from the Herbert 
River district, Queensland, by William Macleay, F.L.S., &c. 
Five new species are here described, Hinuha picta, and Tetra- 
dactylus guttulatus of the family Scincide, and of Ophidians 
Nardoa crassa, Tropidonotus ater, and Hoplocephalus assimilis. 
—Notes on certain Ceylonese Coleoptera, described by the late 
Francis Walker, by A. Sydney Off. In these notes Mr. OUiff, 
who bad examined Mr. Walker's types in the British Museum, 
endeavours to clear up the synonomy of the Clavicorn families. 
The name Asana was proposed for the Trogosta rhynophagoides 
of Walker, which cannot be referred to any known genus, In 
form it resembles Tibaspit, but is characterised by the presence 
of a scutellam.—On the flight of birds, by R. von Lendenfeld, 
Ph.D. 


Paris 


Academy of Sciences, May 11,—-M. Bouley, President, in 
the chair.—Remarks on the application of photography to the 
mapping of the stars by means of MM. P. and Pæ Henry’s 
new objectives, by M. Mouchez. The first essays with an ob- 
xective of 0°16 m. and a provisionary apparatus proved so suc- 
cessful, that a new instrament has been constructed with two 
objectives of 0°24 m. and 0°34 m. respectively. Although not 
yet completely regulated, this instrument has already yielded 
some remarkable results, fully justifying, if not exceeding, the 
hopes entertained by astronomers.e It appears to have once for 
all solved the problem how to apply photography to the con- 
struction of a map of the heavenly bodies which shall include 
stars of the 14th and 15th magnitudes.—On the spdéntaneously 
reversible spectral rays, and on the analogy between the laws of 
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their distiibution and intensity vith those of the hydrogen rays, 
by M. A, Cornu.—On the electric conductibility of solid mer- 
cuy and of pure metals at low temperatures, by MM. Cailletet 
and Bouty. From numerous experments made with mercury, 
silver, tin, aluminium, magnesium, copper, iron, and platina, 
the anthors conclude that the electric resistance of most pure 
wetals decreases arly when the temperature 1s lowered from 
o° to — 123°, and that the cient of variation is apparently 
much the same for all. It sems probable that the resistance 
woftld become extremely slight at temperatures lower than 
— 200°, although this point has not yet been practically tested.— 
Note on the action of aluminium on the chloride of aluminium, 
by MM. C. Friedel and L. Roux.—An inquiry into the reason 
which renders mechanical exciters incapable of bringing into play 
the excito-motor regions of the biain proper, by M. Vulpian,.— 
Remarks on MM. A. F. Marion and G. de Saporta’s ‘ Evolu- 
tion of the Vegetable Kingdom,” by M. Duchartre.—On a 
method of reconnoitring the enemy’s position at gieat distances 
with a description of the telemetrograph, an instrument invented 
for carrying out these operations (one wlustration), by M. A. 
Laussédat.—On the cure of progiessive myopy by the processes 
of iridectomy and sclerotomy, with remarks on the theory of this 
ophthalmic affection, by M. H. Dransart.—Note on the theory 
of the figure of the earth, by M. O. Callandreau.—Remarks on 
a new and accurate method of astronomic observation by means 
of a fixed lunette attached to the meridian, by M. Ch. von Zenger. 
By this simple process the angle of position and the distance of 
the double stars may be determined and measurements taken of 
the lax of the sun or the stars For simple observations a 
precision of o”‘o2 may be relied upon which is considerably 
greater than that hitherto obtained by the use of the most accurate 
and powerful meridian lunettes.—Results of ‘experiments under- 
taken at the national powder mills of Pont-du-Bms with 
the regulating apparatus of two turbines for the purpose 
of testing the conclusions deduced from M. Léauté’s memoir 
on oscillations at long intervals in machinery set in motion 
by hydiaulic agency, by M. A. Bérard.—On the polarisation 
of the metallic capillary tubes by the flow of fluids under 
high pressue, by M. Krouchkoll. When a conducting flud 
is driven through a capillary metallic tube at a pressure 
of less than fifteen atmospheres, the tube and the fluid 
being placed in communication with the mercury of a capilla 
elechometgr, no polarisation of the tube takes place. But if 
the pressure be raised, the author shows that the tube begins to 
become polarised, the polansafion increasing with the pressure. 
—Description of a new electric pile, at once simple and cheap, 
which has been named the “‘ self-accumulator”’ by the inventor, 
M. Jablochkoff. For this pile it is claimed that it emits no 
odour, that it utilises the local currents which are so troublesome 
in ordinary piles, and especially tiat it supplies electric power 
at a very low price, for in it filings, cuttings, and other waste 
forms of metals may be employed.—On the tensions and critical 
ints of some vapours, by MM. C. Vincent and J. Chappuis. 
he authors observations are here confined to hyd: oric 
acid and the chloride of methyl, the object being to show 
how the maxima tensions of a series of liquefied gases 
vary with the temperature, to determine the critical points 
of these products, and to compare the .esults obtained 
for the purpose of verifying the hypotheses advanced by 
MM. Nadejine and Pawlowsky. — Note on the oxy- 
chlorides of aluminium, by MM. P. Hautefeuille and A. 
Perrey.—On the ap t volatilisation of silicum at a tempera- 
ture of 440°, by MM. P. Hautefeuille and A. Perrey.—Note on 
a method of preparing arsenical acid, and on the existence of com- 
binations of arsenious and aisenical acids, by M. A. Joly.—On the 
limit of combination for the bicarbonates of magnesium and 
potassium, by M. R. Engel.—On a hydrochlorate of proto- 
chlonde of chromium, by M. Berthelot.—A calorimetric study 
on the effects of the tempering and cold-hammering of cast 
steel, by A$. Osmond.—Remarks on the mineralogical consti- 
tution of the Sierra Nevada of the Iberian Peninsula, by 
M. Guillemin-Tarayre.—-On the liberation of carbonic acid and 
the absorption of oxygen by leaves kept in dark places, by MM. 
P, P. Dehéram and L. Maguenne.—Note on a new gutta-percha 
plant, by M. E. Heckel As a substitute for the Isonandra 
gatta, Hooker, which i$ threatening to disappear, the author 
proposes the Butyrospermum Parkit, Kotschy, which possesses 
simular properties, and which is widely diffused throughout 
e Cquatorial Affica, between Upper Senegal and the Nile basin. — 
A fresh contribution to the question of the origin of boric acid: 
° 
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analysis of the Montecatini waters between Florence and Pistoja, 
by M. Dieulafait.— On an arrangement enabling the observer to 
follow with the eye the phenomena presented by aquatic animals 
subjected to a pressure of 600 atmospheres, by M. P. Régnard. 

n a new apparatus intended to detect infinitesimal quantities 
of blood wherever present in fluids or on solid substances, and 
named the ‘‘hema-spectroscope” by the inventor, M. M. de 
Thief y.—On pathological urines, by M. A. Villiers. —Note on a 
method for measuring the intensity of sensations, dhd especially 
those of colour, by M. Aug. Charpentier.—On the formation 
and development of the spores in Cladothrix dichotoma, 
by M. A. Bulet.—A study of the Bacterium ure, by M, 
A. Billet.—Remarks on the cause of a new epidemic recently 
prevalent amongst the domestic ducks in the neighbourhood of 
Castres, Tain, by M. A. Caraven-Cachin. This disease, which 
at one time raged with great violence, was ultimately traced to 
the leaves of the Atlantus grandulosa, Desf., or varnish of 
Japan, growing in the district and eaten by these birds. 
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Physiological Society, Aprl 17.—Prof. Busch spoke on 
anomalies in human teeth, and illustrated his observations in 
part by preparations laid before the Society, in part by plaster 
casts. In the first place he tieated of anomalies of situations 
he had observed in teeth—the horizontal position of a wisdom 
tooth, which, pressing against the third molar, produced inflam- 
mation in the latter ; the projection of teeth through the aveolar 
wall of the maxilla on the anterior or posterior side, an occurr- 
ence happening mostly in the case of permanent canine teeth 
which pushed their way through at a late period, when there 
was no place left for them in the jaw ; the exchange of situation 
between the canine tooth and the first bicuspid ın the order of 
the teeth. Another kind of anomalies respected the number of 
the teeth, especially of the incisors. Instead of the normal 
number of four in each jaw, five were now and again ob- 
served, and in a few, very rare, cases, as many as six, 
On the other hand, there were cases of only two in- 
cisors with a correspondingly large lacuna, The failure of 
the wisdom tooth was not a rare occuzence. Anomalies of 
dental structure the s er illustrated by pieces of ivory, which 
presented very remarkable deviations from the normal course of 
their fibres. In human teeth there had to be considered under 
this head enamel pearls, that is, smaller or larger round drops of 
enamel adhering to the roots, and having no connection with the 
crown. Anomalies of size were very rare. The bieadth of the 
physiological variations amounted to about 3 to 5mm. Now 
and again, however, enlargements were observed as high as 
Io mm., and diminutions as low as to o'g cm. In the latter case 
crown and root had each transformed itself into the shape of a 
cone. Enlargements affected the root more frequently the 
crown. Anomalies of the root were sometimes seen in curves 
shaped like an S or hook, but more fiequently in the increase or 
diminution of the number of the roots. More than five out- 
spread roots, more or less perfect, had never been observed, 
Molars of the lower maxilla were not unfrequently found with 
three, and bicuspids with two separate roots. In incisors and 
canine teeth divisions of the tips of the roots were occasionall 
found with two pulps, or more or less deep segmentations. 
diminution, as well as an increase in the number of the roots 
had also been observed; yet was the coalescence of separate 
roots of rarer occurrence than their increase by splitting. The 
frequency of the anomalies referred to was not great. Out of 
nearly 11,000 teeth examined, only about I00 anomalous 
specimens had been found. Still more seldom did swellings 
occur on the teeth. These were sometimes soft, and consist- 
ing of connective tissue ; sometimes completely calcified with- 
out containing one of the tooth tissues differentiated ; sometimes 
situated on the crown, sometimes on the root. These Odontoma, 
like the teeth themselves, were always to be found in particular 
grooves of the maxilla. No osseous coalescence of the teeth and 
maxilla had ever been observed. At the close the speaker pro~ 
duced casts of gums which showed very considerable variations 
in their curves, ranging from an entirely flat up to a highly 
arched form.—Pfof. Christiani communicated briefly the results 
of experiments carried out by Herr Gnezda on the poison of the 
cobra di capello (Wafa tripudians). The poison was obtainedin 
India by causing the snakes to bite mto snails or mussels 
wrapped in gutta-percha and filled with water. The watery 
solution thus obtained was reduced by evaporation. Of its 
physical and chemical qualites it was to be remarked that the 


. 


72 


NATURE 


e 
[May 21, 1885 
SER eens 





on. 


ason belonged to the class of Propertons, Experiments were 
instituted with representatives of all the vertebrata., They were 
all susceptible of the poison, and died when the dose of the 
ison amounted to 3mg. per kilogiamme animal. The time 
when death followed a full dose of the poison was very various. 
Rabbits died after half an hour, pickeiels after-an hour, frogs 
later, then cats, and lastly pigeons. Stronger doses hastened 
death. Dilyjions and the introduction of mtificial res ion 
delayed death. The physiological effect extended principally to 
the cenhal nervous system. ‘The muscles and the peripherical 
nerves continued irritable, although paralysis set in very soon. 
Seldom were spasms and compulsory movements observed. The 
poison appeared to Kave hardly any effect at all on the heart. 


Physical Society, April 24.—Dr. Kayser ieported on a 
recent paper of Prof. Bunsen (Wredemann’s Annalen, 1885, 
Heft 3) m which the differences between the results of the 
speaker’s expeiiments regarding the absorption of carbonic acid 
on smooth glass surfaces and those published by Prof. Bunsen 
two years ago received their explanation. While, namely, Dr. 
Kayser had found that the absorption of carbonic acid proceeded 
according to definite laws formulated by him, Prof. Bunsen had 
observed that this process of absorption did not te:minate even 
after as long a period as three years, but still contmued, even 
though at a reduced inte. In his most recent work Prof. Bunsen 
had now established that the glass thieads, even after a current 
of dry arr had been for a considerable time directed over them, 
still retained a layer of water which was thin in proportion as 
the temperature was high, but did not become entirely dissipated 
till the temperature reached as high as about 500°C. This layer 
of water it was which absorbed the carbonic acid, and all the 
more powerfully the denser was the layer of water. The density 
of the water, however, stood in inverse relation to its thickness. 
From these riments Dr. Kayser concluded that the absorp- 
tion of carbonic acid on the glass threads which Prof Bunsen 
had observed continuing for so long a period was only an absorp- 
tion of the gas by the adhering water and no absorption on the 
smooth glass suface, whereas in the speaker’s eriments, in 
which the glass threads had in boiling oil been freed fiom all 
adhering matteis, the carbonic acid had been absorbed by the 
smooth glass.—Dr. Less spoke of two curves placed before the 
Society, as markings of the barograph on April 22 and 23 during 
the time of the brief thunderstorm im Berlin. The two curves 
presented in general an analogous course, concurring, moreover, 
with cuives which Dr. Less had observed last year during the 
severe July storm. Before the outburst of the thunderstorm the 
curves sank slowly, next rose steeply to a considerable height ; 
with the attainment of the maximum of pressure coincided the 
stroke of lightning ; the curve then maintained itself at a level 
for some time, throughout which the thunder-shower or hail was 
wont to fall; on the cessation of rain the curve of atmospheric 
pressure sank steeply to beneath the former minimum. the 
two April curves a farther sudden rise preceded the second 
weaker stroke of lightning, and there then followed several 
smaller jerkings of the curves coinading with the time of the 
formation of clouds consequent on the short thunder-storm. In 
the curves of the July of last year during the severe storms so 
copiously charged with lightning, the apex of the curves after 
the sudden ascent was not straight, but consisted wholly of short 
indentations each of which appeared to correspond with an indi- 
vidual lightning stroke, so far as it was possible to fix the precise 
times. The sudden steep ascent of the curve on April 22 and 
23 coincided with a sudden increase in the force of the wind, 
which soon, however, fell weaker, and at last sank almost to 
complete stillness. The speaker also reported the corresponding 
numerical values for the variations of atmospheric pressure 


marked by the barograph. 
VIENNA 


Imperial Academy of Sciences, March 5.—Contribution 
to a knowledge of Coniopterigide, by F. Lowe.—On a new 
morphological element of peripheric nerves, by A. Adamkiewicz. 
—~On the sensibility to hght and coloms of sgme marine ani- 
inals, by V. Giaber.—On some propagatory organs of the fruits 
of Composite, by M. Kronfeld.—On the Bana of the Jurassic 
deposits of Hohenstein, Saxony, by G. Bruder.—On mannite 
lead-nitrate, by A. Smolka. —Note on Lowes lead-mtrate and 
on Morawskr’s penta-plumbonitrate, by the same.—On the tem- 
perature of Vienna and its environs, with a study on the action 
of local influences on the mean temperature, by T. Hanu.—On 


camphoronic acid, by T. Kachler and F. V. Spitzer.—On the 
daily and yearly cowse, and on the period of disturbances of 
magnetic declination at Vienna, by T. Liznar. 

March 12.—On nerve-corpuscles, by A. Adamkiewicz. —On 
the use of boiling oxygen, nihogen, carbon oxide, and atmo- 
spheric air as a freezing-agent, by S, von Wroblewski —Contn- 
bution to a knowledge of the texture of hyaline cartilage, by Fy 
Zuckerkandl.—On the Upper Italic flort of the Lunz strata and 
of the bituminous slate of Ratbl, BY Dr. Stur. 

March 19.—-Crystallographic researches on camphor derivates, 
by V. von Zepharovich —Experimental studies on the deter- 
mination of the constant of dielectricity of some gases and 
vapoms, by T. Klemencie.—On the planes of solution of cal- 
caieous spar and arragonite, by V. von Ebner.—On figurgs 
obtained by conoding a:ragonite, by the same.—On a meteoric 
explosion obseived at a distance of 1000 metres by R. Spitaler 
on March 15, by E. Weiss. 


UPSALA 


Society of Science, April 17.—The following paper, by 
Dr. K. B. J. Forssell, was accepted for insertion in the 
Society’s Journal .—‘‘ Beitrage zur Kenntniss der Anatomie und 
Systematik der Gloeolichenen.” Prof. Lilljeborg described a 
Metridia armata (Boeck) taken in the Antarctie Ocean 
(lat. 54°-5° S.), and suggests that it was probably found near 
both poles. It was taken by Capt. Schéele, of the Swedish 
barque Monark, an amateur scientist to whom the Society had 
lent instruments, vessels, and apparatus for deep-sea researches. 
He further exhibited P/uroma abdominale (Lubbock), also taken 
by Capt. Schéele in the South Atlantic. It was remarkable as 
having an appendicular eye on the side of the head.—Prof. 
Hildebrandsson spoke about the twilight phenomenon, specially 
with reference to some observations of the ople limmer then 
revailing, made by Dr. Gyllenskjold —Prof. Clason gave a 
ecture on the functions of certain parts of the brain. 
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PRACTICAL INSTRUCTION IN BOTANY 


Æ Course of Practical Instruction in Botany. By F. O. 
Bower, M.A., F.LS., Lecftrer on Botany at the Normal 
Sehool of Science, South Kensington, and Sidney H. 
Vines, M.A, D.Sc, F.L S., Fellow and Lecturer of 
Christ’s*College, Cambndge, and Reader in Botany in 
the University; with a Preface by W. T. Thiselton 
Dyer, M.A., C.M.G., F.R.S., F.L.S., Assistant Director 
of the Royal Gardens, Kew Part I. Phanerogamæ- 
Pteridophyta. (London: Macmillan and Co., 1885.) 


T is with more, than ordinary satisfaction that we 
welcome this volume. Apart altogether from con- 
sideration of its intrinsic excellency, its appearance is 
gratifying as a first product of the younger school of 
botanists ,in this country—a school which for some years 
past has been doing godd work ın oral teaching, though 
up tll now it has not contributed to teaching literature— 
and it is time that its methods were put in a more 
permanent form and made more generally accessible. 
The inconsistencies and inaccuracies characterising, with 
few exceptions, our endemic botanical text-books and our 
dependence for reasonably safe handbooks with informa- 
tion up to date upon translated works, mostly of German 
authors, are a reproach for which every botanist would 
gladly see the cause removed. At last we have a prospect 
of this, and the volume now before us is an instalment of 
a work which will in great part do so. The names of 
- Thiselton Dyer, Bower, and Vines on the title-page are 


a guarantee of its thoroughness and accuracy, and the 


book certaiffly bears out their reputation. 

The book took origin, as Mr. Thiselton Dyer informs 

us in the preface, ın the work initiated by him at South 

` Kensington ın 1873. It is no small merit to have started 
at that time a system of instruction which embraced the 
examination by every student of the leading morpho- 
logical facts of every important type in the vegetable 
kingdom. And this programme, which Mr. Thiselton 
Dyer set himself and successfully carried out, has not 
only eventuated in what, with him, we hope will be per- 
manent—the institution, in what is now the Normal 
School of Science, at South Kensington, of a lectureship 
on botany, but also, in what concerns us here—this 
volume. 

“I had always,” says Mr. Thiselton Dyer, “hoped to 
put together the results of the experience in teaching 
methods acquired at South Kensington in the form of a 
handbook, which should save teachers who wished to 
follow our example from much of the trouble and diffi- 
culty which I, and those who at different times have 
taught in this way, have had to face. But,in the mean- 
while, I had been drawn off to administrative duties which 
left a steadily decreasing leisure for purely scientific work 
Fortunately, my friend Mr. Bower was willing—and with 
far greater competence—to take up the task which I was 
unable to perform, and to him are entirely due the labora- 
tory instructions for studying tle different types selected. 
Dr. Vines has very kindly supplied the chapters on 
methods and on the morphology of the cell. But besides 
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this he has at every step given the assistance of his own 
extensive experience in practical teaching” With this 
book before us we can understand the motive of success 
of the South Kensington course, for it is the most 
thorough introduction to the practical’ study of plant 
morphology which has yet appeared; the only book to 
be mentioned along with it is the recently® published 
“Practicum” of Strasburger—(of which of course the 
inevitable translation is promised)—and that is laid down 
on somewhat different lines. 

In the first chapter Dr. Vines gives an excellent account . 
of methods and reagents, delightful in the clearness and 
conciseness of its language and bearing throughout evi- 
dence of the hand of one who is no mere compiler of 
instruction but who has himself tested and had experience 
of all that is explained. The manner of setting to work, 
of making preparation, of making cultures, of preparing 
reagents, is all set forth in such a way that any intelligent 
tyro may readily equip himself and do good work. And 
we must congratulate Dr. Vines on the wise selection of 
methods and reagents he has made for notice, and on 
their arrangement. The multiplicity of new methods— 
many with but questionable advantage to recommend 
them—and their technicahties even in connection with 
botanical work ıs, at the present time, somewhat appall- 
ing and it is satisfactory to have these sifted by so com- 
petent an authority. 

Dr. Vines’s second chapter, on the Structure and Pro- 
perties of the Cell, is a very prominent and commendable 
feature in the book, and will prove an extremely: valuable 
one to all practical ‘students—the micro-chemical portion 
of it especially, which gives in summarised and terse 
form the fundamental reactions exhibited by the various 
elements in the plant body, which are the basis of all 
further laboratory work. The student finds here at once 
a guide for testing the dictums of the earher chapter as 
well as a graphic code for reference in his future studies. 
A synoptical arrangement such as this, and so happily 
worked out, has not been attempted in any previous book. 

Mr. Bower’s more especial work, the morphology of the 
various types dealt with, is no less excellent. The ex- 
amples selected for wlustration appear to us particularly 
well chosen, being readily obtainable in any locality, and 
their characteristics, macroscopic and microscopic, are 
explained with precision and in great detail. We shall 
not dwell at any length upon illustration of the admirable 
character of this part of the book, but in evidence of its 
completeness will refer to the section on the vegetative 
organs of Dicotyledons. Sunflower is selected as the 
chief type for examinafion, and we have first of all a brief 
description of the embryo and germination; then its 
stem in the mature and young condition are gone over, 
macroscopically and microscopically; but as it shows 
only the herbaceous type, the arboreous type as seen in 
Elm is explained, and further, the aquatic type, as in 
Mare’s-tail, Sections are next added on the stem of 
Cucumber and Lime-tree with a view to special illustra- 
tion of the sieve-sube elements, and upon Dandelion and 
Spurge for laticiferous elements. In like manner the 
leaf is treated of, to that of Sunflower, which is the 
chief type, descriptions of Cherry-laurel and Stone-crop 
being appended. Again, in the case of the root, Scarlet- 
runner as well as Sunflower is described. Besides these 
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forms we have mentioned, which are dealt with in detail, 
frequent references are made to other examples in which 
equally good or further illustration of special features may 
be obtained. Similar thoroughness runs through the 
accounts of 4li the types. 

Every one perusing the volume must be impressed 
with the “high standard of its educational ‘value. 
Teacher and student in this country are alike to be con- 
gratulated upon its publication. The former has now a 
thoroughly trustworthy laboratory guide to place in the 
hands of pupils, and the latter has a handbook in his 
own language to which he can refer with confidence in 
his search after a sound knowledge of plant-morphology. 

This is only the first part of the work, and deals with 
Phanerogams and Pteridophytes. May the succeeding 
portion not be long in appearing! It is regrettable that the 
original jntention of the authors “ to preface the directions 
for the study of each type with a short account .. . of 
its salient morphological facts” has not been carried out 
in this part; Mr. Thiselton Dyer assigns in the preface 
the reason for its postponement. We are convinced that 
the want of such brief epitomes will be universally felt. 
But as the book is certain of a full measure of success, we 
loos forward, with the authors, to the realisation of their 
hope that “ the original scheme upon which the work was 
planned ” may be “ carried out in a future edition.” 

We conclude as we began by heartily welcoming the 
“ volume We envy a student commencing to work with 
such a guide, and we are greatly mistaken if its effect is 
not very rapidly felt in the botanical teaching of the 
country. 


THE PENNATULIDA OF THE NORWEGIAN 
NORTH ATLANTIC EXPEDITION 
Den Norske Nordhavs Expedition, 1876-1878. Zoologie 
Pennatulida, Ved D. C. Danielssen og Johan Koren. 
(Christiania: Grondahl and Sons, 1884.) 


THIS is the twelfth part of the series of monographs 

contained in this fine work, the first part of which 
was published in 1880. ‘The former parts have dealt with, 
besides the chemistry and physics of the expedition, the 
fishes, a part of the Mollusca, the Gephyrea, Annelida, 
Asteroidea, and Holothuroidea, the monographs on the 
last four animal groups being by the same indefatigable 
naturalists who have produced the present memoir on 
the Pennatulida. The work is a highly creditable one to 
all concerned. 

The present part is illustrated by twelve excellent 
plates, two of which are coloured, and which are in the 
same style as those already published by the same 
authors in their well-known memoir on new Alcyonians 
belonging to the Norwegian fauna published two years 
ago... Thirteen species of Pennatulida belonging to eight 
genera were obtained during the expedition, and of these 
eleven species and two genera were new. One of the 
new genera is Svava, a small sea-pen with rudimentary 
fins and devoid of spicules on the sargosome, cells and 
polyps. There is a stripe of zooids on either side of the 
stem, and in the two lateral canals of the stem are deve- 
loped the zonads on the mesenteries of these zooids. 
The zooids alone produce gonads, the fully-developed 
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polyps being barren. Thay are viviparous, the larvæ 
escaping from their mouths, as in Corallium. The other 
new genus, Gunneria, is founded on a fragment of a single 
specimen, but it is characterised by the presence of an 
Immense quantity of spicules on the bodies of the polyps, 
their tentacles, and the sarcosoma, which latter forms & 
regular calcareous crust on he walls of the cells; the 
spicules are so closely packed ın several layers that it is 
difficult to separate them, even with caustic potash. In 
this respect Gunneria approaches the Gorgonidee ; yet it 
is, nevertheless, a true Pennatulid. 

The main feature of the memoir is, however, the part 

which relates to the now famous deep-sea Pennatulid, 
Umbellula encrinus, to which more than half the letter- 
press and seven of the five plates are devoted. 
. The Norwegian Expedition obtained twelve specimens 
of Umbellula encrinus from different localities. Kolhker 
described eight species of the genus from the Challenger 
collection, but one of these, U. magnzflora, is considered 
by the authors as referable to the old historical Ọ. 
encrinus, as are also Lindahl’s new species from the 
Swedish Expedition of 1871, viz. U. miniacea, and U. 
pallida, The whole of the twelve specimens obtained by 
the Norwegian Expedition are here carefully described in 
all details. All of them differ from one another, display- 
ing peculiarities in various ages and stages of develop- 
ment which might, were the series less complete, easily 
lead to the establishment of separate species. The largest 
specimen obtained was dredged from a depth of 763 
meties. Itis a giant indeed. The rachis and the polyps, 
of which there are forty in the bunch, are twice figured 
on the last two plates, of actual size, coloured and un- 
coloured. The bunch of polyps occupies with its breadth 
nearly the entire length of the folio plate. Thg plates are 
far the finest representatiom of Umbellula yet published. 
There aie eight prominent lanceolate areas occupied by 
zooids which extend up between the lateral polyps on the’ . 
calicle-hke part of the rachis, and spread themselves 
inferiorly over the rachis generally. The zooids are 
described as Having each a single protusible tentacle, the 
tentacle when not retracted looking lıke a’pendent papilla 
These tentacles sometimes, but not always, bear short 
lateral pinnules, which are hollow, their cavities commu- 
nicating with those of the tentacles, and which can be 
retracted with them. Kdlhker, in his account of the 
Challenger Pennatulids, described similar zooids each 
bearing a single tentacle as existing in Usnbellula Huxley? 
and U. Carpenteri, and in the latter species found the 
single tentacles branched. He figures them, but only on 
a very small scale. On looking at the figures here given 
of these zooids (Tab. X , Figs. 56, 57) it ıs very difficult 
to understand their structure: the position of the mouth 
is not shown in any one, and they are drawn as elongate 
and flask-like in form when expanded, squat and rounded 
when retracted. The tentacle seems when @rotruded to 
be a direct narrow prolongation of the entire body of the 
zooid, and it appears as if on retraction this prolongation 
were telescoped into the basal region of the body. The 
base of the single tentacle should abut on one side of the 
mouth, but no such mouth-opening 1s figured In the 
enlarged view of a zooid (Fig. 57) the mouth ıs neither 
definitely indicated nor referred to in the description. 
The text is not at all clear on the point. 
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The polyps bear the gondds, and are apparently vivi- 
parous. Very interesting conclusions are arnved at by 
the authors by comparison of the various stages at their 
disposal as to the mode of growth and successive addı- 
tigns of fresh polyps to the colony around the terminaj 
primary polyp, and these at variance with those of 
Lindahl. A couple of later polyps appear on each side 
of tHe terminal polyp, then another pair of laterals are 
formed, and the rachis expands in breadth. The centro- 
dorsal polyp 1s formed, and then the dorso-lateral are deve- 
loped, whilst the lateral polyps become more numerous. 

H. N. MOSELEY 





- OUR BOOK SHELF 


A Flora of the English Lake District, By J. G. Baker, 
F.R.S., F.L.S. (London: George Bell and Sons, York 
Street, Covent Garden, 1885.) 


IT is perhaps surprising that a “Flora” of the Lake 
district has not before been issued, considering the large 
number of botanists who have yearly rambled over its 
fells and dales. It has been left to Mr. J. G. Baker to do 
so, and with modesty he says “it does not seem likely at 
Sees to stand in the way of anything more complete.” 
he limits of the “ Flora” embrace parts of Cumberland, 
, Westmoreland, and the whole of what 1s botanically 
called Lake Lancashire ; but excludes “the northern half 
of Cumberland and the western slope of the Pennine 
Chain, through Cumberland and Westmoreland ;” the 
exact boundaries are, however, not very clearly defined 

One cannot help feeling, directly the book is opened, 
that it is the work of one used to generalise and deal with 
facts in a broad way: in no part more so than in the first 
fourteen pages, where, accepting Mr. H. C. Watson’s 
definitions, he describes the distributive types, zones of 
altitude, temperature, &c., with a clearness coming of 
long and practical acquaintange with the subject, giving 
comparative tables of the types, &c., with those of 
Northern Yorkshire, Northumberland and Durham, and 
Britain, and making the Lake Flora about goo species. 
It should, however, be remembered that this number is 
based on Mr, H. C Watson’s estimate of 1425 species for 
Bnitain as a whole. 

Had that estimate to be made zow by Mr. Watson, 
the result would probably be the accepting of a larger 
number, not alone by the discovery of species since 
made, but by a decided feeling on his part “that there 
were some species that would eventually have to be 
divided.” It may well be asked why is there this com- 
paratively large amount of difference demanded among 
our native plants to constitute a “ species,” and the little 
often accepted among newly-discovered “species” from 
distant countnes ; doubtless knowledge 1s progressive in 
the latter case, but still theories and generalisations are 
built up on them with as much apparent certainty as 
on floras long known and studied. Mr, Baker then 
enumerates the species constituting the flora, running up to 
234 pages, numbenng them according to the sixth edition 
of the “ London Catalogue,” showing also (but not num- 
bering) the large number of doubtful plants that have at 
various times ®een reported from the district. 

Perhaps the most striking fact brought out by this 
“Flora” 1s the scarcity of aquatic species compared with 
the numerous lakes and tarns, of which there must be 
between sixty and seventy, large and small. Whether in 
“this particular district this is from the want of investigation, 
or from a real paucity of species os specimens, is difficult to 
say ; but certainly our lakes and waters have not been suffi- 
ciently systematically searched, whether from the botani- 
cal zoological, 8r chemical point of view. In this we should 
do well to emulate the Swedish naturalists; but in our 
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oe A may well be asked, “Where are we to look for 
e 
ow httle we know of the life-histones of our aquatic 
pa 1 and- it may well be suggested as a study for those 
otanists, who, while not being able to take up botany in 
the way so ably advocated lately by Prof. Bower in 
NATURE, still have some leisure from other o¢cupations 
and duties, and could really advance the knowledge of our 
flora beyond mere collecting. It 1s only necessary to tum 
over the plates of Dr. T. Irmisch’s work on them to under- 
stand what is meant and required. AR. B. 


The Fallacy of the Present Theory of Sound. By Henry 
A. Mott, jun, Ph.D, E.M., &c., Professor of Chemistry 
and Physics in the New York Medical College and 
Hospital for Women; Author of “The Chemists 
Manual,” “Was Man Created?” “ Adulteration of 
Milk,” “Testing the Value of Rifles by Firing under 
Water,” “The Laws of Nature,” “The Air We Breathe 
and Ventilations,” &c. 1zmo. (New York: Printed 
for the Author, 1885.) 


THIS is a very curious book. Its author appends to his 
name recognised scientific titles, and seems to hold a 
responsible position as a teacher; but he has been léd 
into a hopeless and inextncable muddle about wave- 
motion ; and, starting with a misconception, he naturally 
obtains results so utterly at variance with common sense 
and experience, that it is remarkable he cannot see his 
error. 

He begins by admitting that “to attack a theory which 
has been upheld for 2500 years, and which has been and 
1s sustained by the greatest living scientists, is certainly 
a very bold undertaking.” But he feels bound, neverthe- 
less, “to come to the front and jom Dr A. Wilford Hall 


in exposing the fallacy.” He fulminates, moreover, the . 


following withering defiance at false prophets: “ If Profs, 
Helmholtz, Tyndall, Lord Rayleigh, Sir William Thom- 
son in Europe, and Profs. Rood and Mayer ın this 
country, wish to retain the respect and confidence of 
thinking people, they will at once endeavour either to 
defend the theory of sound, or, like men, come boldly to 
the front and acknowledge that ıt is fallacious.” 

There can be no doubt that these various noblemen 
and gentlemen will at once proceed to adopt humbly the 
latter and safer alternative ; because it 1s obvious that if 
they do not do so speedily, creation and nature will come 
to a premature end. This rather serious occurrence is 
thus predicted : “ The lowest tone of an organ is stated by 
Prof, Bldserna to have sixteen vibrations to the second, 
and a consequent wave-length of 7ofeet. It thus follows, 
says Dr. Hall, thatin the sound of such an organ-pipe the 
air-particles (as a whole) are obliged to travel 35 feet and 
back sixteen times each second in order to pass from the 
space occupied by the centre of raiefaction to the centre 
of condensation and back. They would thus move with 
a velocity in one direction of 560 feet a second, or at the 
rate of 381 miles an hour, which would produce a tomado 
of more than double the velocity necessary to sweep & 
village into ruins. If there was the least truth in the 
wave-theory, the sound of a church-organ should get up 
a cyclone which would blow a cathedral into atoms.” 

This 1s truly very horrible! far worse than dynamite. 
Saddened by these reflections, we can bear with com- 
parative equanimity the revelation that “the prong of a 
tuning-fork moves at the rate of only about one inch in 
four years,” and “iristead of swiftly advancing, as Tyndall 
says, sounds audibly when moving more than 25,000 times 
slower than the hour hand of a family clock, and more 
than 300,000,000 times slower than any clock-pendulum 
ever constructed, instead of very much faster, as Helm- 
holtz teaches.” R 

One more quotation is irresistible: “Imagine,” says 
our author, who seems to have recovered wonderfully from 


| the terrestrial cataclysm which he and the evil-doers 
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above named have all but provoked, “imagine a locust 
stridulating in the centre of a mass of iron one mile in all 
directions” (sic). The idea is charming, countrified, 
bucolic, but perhaps rather cold for the poor insect! “It 
15 admitted*he could be heard, and about sixteen times 
quicker than in the air... .” (the steps of this.grand 
calculatio& must perforce be omitted). “The mass of 
iron thusdisplaced” (že. by said locust) “ would weigh not 
less than 729,749,050,612 tons, and would be so moved by 
the strength of the locust.” 

The thought is too tremendous! so, locust-like, I must 
cease to “stridulate,” lest I bring down the solar system 
in ruins on the heads of innocent humanity. 

W. H. STONE 


Kryptogamen-Flora von Schlesien, Vol. III.: Pilze. 
Bearbeitet von Dr. J. Schroter. (Breslau: J. U. 
Kern.) 


Dr. Caun’s “Cryptogamic Flora” is already so favour- 
ably known by the portions which have appeared, that 
the announcement of any subsequent part ıs sure to be 
received with satisfaction. The first part of the Fungi, 
by Dr. J. Schroter, is just issued, and consists almost 
entirely of an introduction of nearly 100 pages, carefully 
digested and summarised, concluding with the order of 
classification adopted. The three groups or primary 
divisions are :—(1) Myxomycetes ; (2) Schizomycetes ; 
and (3) Eumycetes. The latter embraces the Chytridiei, 
Zygomycetes, Oomycetes, Protomycetes, Ustilaginei, 
Uredinei, Aurtculariei, Basidiomycetes, and Ascomycetes, 
with an appendix for the incomplete Hyphomycetes, 
Tuberculariei, and Sphzropsidei. As the present part 
contains only a portion of the Myxomycetes, no opinion 
can be formed of the manner in which the foregoing 
skeleton will be filled up; but, as this portion is base 
upon Rostafinski’s monograph, no exception can be taken 
thereto. The real difficulty lies further ahead, and 
whether the knot is to be untied or cut cannot be 
predicted. 


LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to corvespona with the writers of, rejected mantscripis. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise to insure the appearance even 
of communwations containing interesting and novel facts.] 


On the Terminology of the Mathematical Theory of 
Elasticity 


I HAVE been greatly interested by the letters on this subject 
from Prof. K. Pearson (NATURE, vol. xxxi. p. 456) and Prof. 
A. B. W. Kennedy (vol. xxxi. p. 504), and I have looked 
forward with pleasure to further communications from other 
eminent ‘‘elasticians.” As, however, no better qualified person 
seems disposed to continue the correspondence, and as I am 
practically interested in a definite settlement of elastic termin- 
ology, I venture to offer a few remarks on the subject. 

Nothing could be better than Prof. Pearson’s term state of 
ease for the condition of an elastic body when capable of enduring 
a certain amount of stress, without showing permanent set on its 
removal. This is worthy of Clifford, and is sure to make its 


way. 

Prof, Kennedy has extended this term by applying ‘maximum 
state of ease” to the condition in which the body may be 
strained to its elastic limit without set. Péthaps sfimate state of 
ease would be more significant, and /:mtited state of ease might be 
employed to denote the intermediate stages. The ultimate 
state of ease of course corresponds to the ‘‘natural state” of the 
ideal perfectly elastic solid. 

At the point Z in Prof. Kennedy’s figure we reach the Jim? 
of perfect elasticity, and enter the stage 6 of elastic instability. 
rof. Kennedy’s suggestion of ‘limit of stability” for the. point 
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C is inconsistent with the last. ® I would suggest elastic crisis as 
an alternative for ‘breaking-down point.” We evidently here 
pass the critical point in the static equilibrium of the molecules. 

Perhaps ¢ might be called the stage of thermal inversion, 

At C, the bar enters the plastic state—divided by Prof. 
Kennedy into the stage of unsform flow from C, to the point D 
of maximum load and the stage gf local flow from D to the pdfat 
E of terminal load ox (apparent) of maximum stress. 

(2) I observe that Prof Kennedy uses ‘‘load” and ‘‘ external 
stress,” apparently as alternative terms, and that Prof. Pearson 
speaks of “stress per unit area.” Would it not be advisable to 
settle, once for all, that stress shall always, when it sands alone, 
mean a force per unit area? “Stress” and “intensity of 
stress ” would then be identical terms, while the force across a 

iven area due to stress would be ,.known as the ‘‘total” or 

‘ resultant stress” across the area, This is all that 1s required 
to bring the terminol of perfect elasticity into exact corre- 
spondence with that of hydromechanics, in which pressure and 
total or resultant pressure have always stood in this relation to 
one another, 

(3) Next as to “tension.” The word was originally adopted 
from the theory of strings, and of bars used like strings to sup- 
port weights, and was, I believe, invariably used (as it still is 
in the case of strings) to denote the load, or sofa! longitudinal 
stress endured. Nowadays, however, it seems to be employed 
indifferently in this sense and in that of intensity of tensile stress, 
I would suggest that the term /raction, which the modern French 
writers have freely adopted, should be invariably used to denote 
intensity of, tensile stress, and that tension should be restored to 
its original signification of total or resultant traction. 

t Traction” and “pressure” would then (according to the 
ordinary convention as to sign) be synonymous with *‘ positive ” 
and ‘‘ negative” stress, Perhaps some ela-tician would suggest 
a convenient abbreviation for ‘total pressure” or ‘‘ negative 
tension.” q 

(4) Is it too late to protest on behalf of that much-abused 
term vzscostly as applied to solids? The thoroughly-established 
sense of the word, as applied to fluids, implies—wof the property 
in virtue of which they undergo permanent or continued change 
of shape under continued distorting stress (z.e. their fuidity) ; 
but that other property in virtue of which they are able to 
offer more or less resistance, by means of molecular friction, to 
instantaneous changes of shape under stress whi@h is mot con- 
tinued. In this case, therefofe, viscosity is a property distinctly 
opposed to fluidity, and, indeed, described in terms as a falling 
short of ‘‘ perfect fluidity.” 

It is thus obviously false analogy to describe a metal in the 
state of plastic flow as viscous, or to ‘‘ appropriate this name to 
that permanent set which may be produced by the application 
for a long period of a stress well within the limits of elasticity.” 
The latter sense—at least as applied to ice (NATURE, vol. xxxii. 
p. 16)—has, no doubt, a classical authority in the great memoir 
of Forbes ; but Sir W. Thomson has pointed out (‘' Enc. Brit ,” 
Art. ‘‘Elasticity,” 83 3 and Thomson and Tait’s ‘‘ Natural 
Philosophy,” § 741) that the properties of ice so described are 
included under the perfectly definite and convenient term 
plasticity, which is really analogous to fluidity. 

On the other hand, analogy demands that the term viscosity, 
as apphed to solids, shall be strictly confined to that frictional 
dissipation of energy which is always at work during rapid 
changes of strain, and which was first discovered during small 
vibrations within the elastic limit by Sir W. Thomson (Proc. 
Roy. Soc., May 18, 1865, or the passages above cited). 

hat the viscosity of a ductile material is very greatly increased 
in the plastic stage is of course beyond a doubt, the amount of 
energy absorbed by it on sudden increase of the stress being so 
much in excess of that requred to provide for the increased 
potential energy of the accompanying strain thdt the temperature 
rises to a sensible extent. But what I wish to make clear is that 
the true viscosity is not essential to or characteristic of the truly 
plastic state, but that, on the contrary, the viscosity of a ductile 
solid renders it imperfectly plastic ın just the same sense as a 
viscous fluid is satperfectly fluid. 

(5) Finally, I may perhaps be permitted to add that, next to 
the importance to all’ concerned of a definite and universal 
terminology, comes the importance to mathematicians at least of 
a uniform sofation. 

The effect of readmg through, for purposes of comparison or 
historical record, the 100 odd really importan? treatises on this 
subject—in each of which a perfectly independegt and generally 
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quite different notation is empld¥ed—is simply infuriating! I 
would urge upon Prof. Pearson that he has now an unrivalled 
opportunity of fixing in the age of English (and perhaps 
foreign) mathematicians a y serviceable and significant 
system of notation. 

The double-suffix notation for strain and stress, which is deve- 
lofed to perfection in St. Yenant’a French tianslation of Clebsch, 
has many advantages, but seem to be too cumbrous for English 
taste. Nothing perhaps could be more unmeaning than Thomson 
and Tait’s notation for *' stresses,” independent as it is of all 
reference to the strain-symbols. Still I must confess (in common, 
I dare say, withmost men who have derived their fust inspira- 
tions from that mathematical epic) that it has secured tog firm a 
place in my mental machinery to be lightly cast out, even in 
avour of a better. W. J. IBBETSON 

Cambridge, May 12 





The Colours of Arctic and Alpine Animals 


Mr. R. MELDOLA has maintained, in NATURE, vol. xxai. 
P. 505, the idea that the white colour of some animals, 
Arctic mammals and birds, must be ascribed to the absorbent 
and radiating power of the same colorations ın 1elation to the 
rays of the sun. He maintains also that to a similar cause we 
owe the seasonal polychromism of several mammals and birds of 
the Alps, and what would be for these animals a partial retuin 
to the characteis of the Glacial epoch. 

By an analogous theory the author explains the contrary 
phenomenon that is observed ın many insects—that is, the 
darkening of the coloration, and he speaks principally on this 
point of the Lepidoptera. 

Now I begto make the following observations, and to indicate 
the following facts :— ` 

(1) That a seasonal mutation ọf colour is observable in many 
mammals, now more, now less distinctly, and generally 
it concurs with the change of coat. Also not seldom in 
mammals strictly belonging to the Alps, as, for example, in the 
Rupicapra europea, and in the Capra ibex, the colour changes 
very little in the summer and in the winter, although the 
length, the thickness, and also the coarseness of the hairs were 
very different. In othe: cases, as, for example, in the Cerwns 
mandarints,' the coat 1s, in summer, light reddish yellow, with 
many round white spots, while in winter it is daik brown, and 
the round spots are less numerouseand are light biown. 

(2) As to the insects, it is observed that ın Coleoptera the 
colous of the Alpine species are brighter than those of the 
warmer plains, as in the genera of Carabus, Pterostichus, &c. 

_ Iniseveral species of Harpalus, Amara, Crindelts, &c., the 
individuals that we find at the gieatest elevations of the Alps 
have often lighter colours. 

(3) A darker colour and sometimes a whole melanism is ob- 
served in geneial in the msects of the deserts—for example, in 
that of Sahara. On the contrary, the mammals of these coun- 
tries present in general a very light colour, It seems to me 
that this fact cannot be explained by the theory of radiation. 

(4) A very remarkable melanism is also observed in several 
mammals, the Reptilia and Coleoptera that are ım little islands, 
or upon rocks in the waimest regions, for example the Z. muralis, 
&c , Cicindela campestris, in the island of St. Peter in Sardinia.* 

(5) In the reptiles and in the Alpine amphibia we sometimes 
meet with some cases of darkening, but the cases of aremarkable 
brightening aie not very rare, as, for example, in the tadpoles of 
Rana muta. 

(6) A sensible difference is observed in the coloration between 
the Arctic birds and the Antaictic. In these last black is much 
more abundant. 

Indeed, Australia, New Zealand, &c., are countiies known 
for a remarkable darkening in the colours of many sorts of 
animals, ó Z 

In the Carnivora, which are the mammals that chiefly pre- 
sent seasonal polychromism and white colour, is observed a 
tendency to this colour in seveial forms that, however, do not 
live either in Polar 1egions or in very cold places. As to this 
fact the colom of the genera Zorilla, Meles, &c., and also the 
very cunious Asurus melanoleucus of Thibet,? should be ob- 
served. . 

1 Milne-Edwards, “Recherches pour servir x P'Hastoiro Naturelle des 

ammifères,” tay 22, 220. Pans: Masson. | 

 Siconsuki L. Carperano, “ Richercheinterno alla Distribuzione de: Colzri 


nel oanmale,” Mert R Accad. Sciense di Torino, 
3 Milne-Edwardt, 


The causes, I would say in conclusion, that intervene to 
modify the colour of animals, are very complicated; climate 
has amongst these a certain importance, but it does not seem to 
me that, although it be very attractive, Mr. Meldola’s theory of 

iation 1s sufficient. LORENZO GAMRRANO 

Zoological Museum of Turin 


On Certain Stages of Ocular After-[mages 


In a shoit note in the PAz/. Mag., 1872, vol, xliii. p. 343, 
Prof. C. A. Young has recorded a curious instance of “ after- 
image,” which seems to me to be of the same order as that 
obseived by Mr. Shelford Bidwell, and recorded in NATURE, 
(vol. xxxii. p. 30). I quote from Prof. Voung’s note, which 1s 
named “Note on Recurrent Vision,” a few lines, which will 
show what his observation was :— 

**In the course of some experiments with a new double-plate 
Holtz machine belonging to the College (Dartmouth, America), 
I have come upon a very curious phenomenon, which I do not 
remember ever to have seen notic The machine gives easily 
intense Leyden-jar sparks from 7 to 9 mches in length, and 
of most darzling brilliance, at the 1ate of seventy a minute. 
When, in a darkened room, the eye is screened from the direct 
light of the rk, the illumination produced is sufficient to 
render everything in the apartment perfectly visible ; and, what 
is remarkable, every conspicuous object is seen ‘wice at least, 
with an interval of a trifle less than a quarter of a second—the 
first time vividly, the second time famtly ; often it is seen a third, 
and sometimes (but only with great difficulty) even a fowth 
time. 

Piof. Young shows that it is a subjective phenomenon, and 
“measures the interval between the first and second seeing of an 
object, giving as the mean of twelve expenments the interval 
0'22 second for the case of his own eyes, and o 24 second for 
that of another observer. 2 

Five or six years ago I observed another instance of what I 
believe to be the same kind of “‘after-image,” though at fist I 
was inclined, being engaged upon expenments with a view to 
finding the cause of certain ocular ‘‘ghosts” due to multiple 
reflection inside the eye (Proc. Ray. Soc., No. 223, 1883), to 
asciibe it to a different cause. It was seen in a room lighted 
only by the bright glow of coals in the grate. Whenever the 
eyes were suddenly flashed across the fireplace, and then fixed 
on some object 50° or 60° fiom it, there ap d a faint blue 
light, which seemed to flash from the object to the glow. This 
phenomenon was much more strongly marked at some times 
than others, and varied withsome cause which I never further 
investigated. Later I came upon another instance of the same 
thing ; and as this is the easiest to 1eproduce, and one by which 
one may best study the phenomena, I will describe it. 

Let a match or a splinter of wood be made to glow, as for 
testing oxygen, and let ıt be obseived in.a daik room; the eyes 
should be fixed, and the glowing match moved about. I found 
that for purposes of ro measurement a most convenient curve 
of motion 1s a figure of 8 on its side ın a@ vertical plane (0). 
Also it is convenient to keep the period of the movement the 
same, and to vary fhe size of the curve if change of velocity is 
required. There are difficulties to be overcome in regulating 
the brilliancy of the light (Mr Bidwell has pointed out the 
necessity of a certain degree of brilliancy in the care of the 
vacuum tubes), if a systematic investigation were undertaken ; 
a glowing match becomes brighter the quicker the movement ; 
the reverse is the case with a platinum wire carrying™a strong 
current of electicity ; and a small incandescent lamp is objection- 
able on account of reflection from its glass case, 

I shall consider the ‘“‘after-images” of the glowing-point as 
forming a trail, m which all the changes are set out at the same 
moment, and proceed to desciibe the trail for two cases. I 
should state that following descriptions 1efer to the trails as seen 
by me in the evening ; for there we very considerable variations 
in thè phenomena according as the eye is likely to be wearied 
or nesh: I may alsg repeat Mr. Bidwell’s caution that it is by 
no means certain that a person new to the subject will at first be 
able to see the appearances described. 

I anange a metronome beating seconds, and move the glow- 
ing-point so as to describe the curve completely in two seconds. 
First, let the figure of eight be only as large as can be got into 
a rectangle 3 inches by 14. In this casa thee comes after the 
glowing-point a dark interval in the trail, about an inch long ; 
then a distinct blue-green ghost, about the same size as the 
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lowing-point ; a dark interval follows, shorter than the 

t; and behind it a long strrp with a dark core and very faintly 
bright edges ; as one traces backwards, the edges appear to 
close in together gradually, so that, after about two inches, the 
dark core has collapsed, as ıt were, and the edges have come 
together to form a narrow and well-defined thread of a mauve 
tinge ; th gradually dies away as we go further back along the 
trail, and by the time that the glowmg-point has tiavelled over 
the whole curve once, it has nearly disappeared. 

Secondly, let the figure of eight be as large as can be de- 
scribed ın a rectangle 8 inches by 4, Here the phenomena are 
quite different. It now seems as if the dak intervals at either 
end of the ghost as described above were absent, and the ghost 
itself were drawn out into a streak which follows tmmedia/edy upon 
the glowing-pomt. Its colour is now yellow-green, his 
gardually narrows to extinction as one traces the trail backwards, 
and is the positive after-image in its various stages. More pro- 
bably this streak has no connection with the true ghost; but is 

uite distinct fiom it, whilst the ghost no longer appears, when 
the point moves with greater velocity. In fact, there is probably 
a limiting velocity of the glowmg-point, beyond which the ghost 
is not formed. This coincides with Mr. Bidwell’s observations 
as to the rate of rotation of the vacuum-tube. As the yellow 
streak disappears narrowing, one sees a famt blue haze on either 
side, separated from it by an interval of darkness. When one 
has traced backwards-so far that the streak has vanished, one 
sees what was above described as a strip with dark core and 
faint blue or mauve edges. The edges close in and form a 
distinct mauve thread, which gradually dies out. 

It 18 very beautiful to see the ghee trail hanging before 
one; and, by suitable movement of the glowing point, one may 
fill the space, as ıt were, with a maze of wreathing lines. Per- 
haps the most s‘riking part of the phenomenon, regarded from 


, an esthetical standpoint, is the dep’ of the figures so produced : 


one realises in the form of the trail that the glowing-point has 
been moving, not in one plane, but ın space ; and one sees that 
some paits are nearer than others. After a time the glowing- 
point seems to be forgotten, and the trail is the only thing ob- 
served, The position of the trail appeais to change with any 
change in the state of accommodation of the eye; if the trail 
goes away from one the eye attempts to follow it, and exag- 
gerates the movement. If there is any irregularity in the curve, 
as may often be-the case from want of proper co-ordination of 
muscles—especially if the moving arm is at all subject to 
rheumatism—uit is revealed in a terribly truthful manner by the 
trail. 
A. systematic investigation of the subject would, I think, be 
very valuable as throwing hight upon the processes in the retina. 
th Prof Young (‘‘ whatever the true al panaton may turn 
out to be, the phenomenon at least suggests the idea of a reflec- 
tion of the nervous smpulse at the nerve extremities, as if the 
intense impression upon the retina, after bemg the first time 
propagated to the biain, were then reflected, returned to the 
retina, and, travelling again from the retina to the brain, 
renewed the sensation”) and Mr. Bidwell (‘‘the series of 
phenomena seem to be due to an affection of the optic neive 
which is of an oscillatory character,” &c ) appear to incline to 
what I may call a physecal view of the phenomena, The 
phenomena ‘appear to me to point to some chemical action 
on the retina, and to depend in a great measure on the rale 
at which this action goes on. It would be of great interest to 
consider the phenomena in connection with Henng’s theory of 
colour sensation ; according to it these sensations are due to 
changes ın a certain substance, in such a way that changes of a 
destructive or dissumilative character give rise to the sensations 
of white, 1ed, and yellow, whilst those of a constructive or 
agsimilative kind produce the sensations of black, geen, and 
blue (“Zur Lehre vom Lichtsinne,” Wien, 1878). It may be 
that this work has been already done ; 1f so I must crave the 
indulgence of those who have made the subject a special study. 
H. FRANK NEWALL 
Ciowthoine, Wokingham, May 18 





“Speed” and “ Velocity” 


Somz of yom ‘‘general” readers, hke myself, may wish to 
seethe distinction between ‘‘ velocity” and ‘‘speed” more easily 
defined than by a reference to the calculus of quaternions, to 
which I believe the term ‘‘ tensor” appertains. 

“ Speed” is not in the index to the new edition of Part II. of 


Thomson and Tait. Maxwell, St p- 26 of “ Matter and Motion,” 
says, ‘‘ The rate or speed of the motion is called the velocity of 
the particle.” Tate, ım bis ‘Properties of Matter,” p. 52, 
writes about ‘‘ water of motion; ie. Speeds.” It seems thus :— 


(1) Rate of motion is velocity (Maxwell) 
(2) Speed of motion is velociy $3 è 
(3) Rate of motion is spged (Tate). 

From (1) and (3) it appears as Tf velocity and speed must be the 
same, as indeed (2) seems to assert, But we are told this ts not 
the case. Cannot the distinction between the two be made 
more generally intelligible than by saying that “speed” is the 
“ tensor ” of velocity. SENEX 

[When Maxwell introduced to junior students the Diagram 
of Velocities, he made velocity include the direction of motion as 
well as the mere rate of motion (1e. speed),—-Ep. ] 





The Male Sole is not Unknown 


In last week’s issue of NATURE is what is said to be an 
abstract of a paper read at the Society of Arts by Prof. Ray 
Lankester, in aid of a proposed marine laboratory, and, passing 
over what he stated generally requires elucidation, he gives one 
example of what ts not known among fishes, and which m the 
first instance will be investigated at Plymouth. He is made to 
say ‘‘at present absolutely nothing is known as to the spawning 
of the sole—the male fish is not even recognised.” 

In times gone by the plaice was asserted to have ascended 
from a shrimp, but this, I think, ıs the first time that the exist- 
ence of the male sole has been dechned recognition. Omitting 
references to others, I will merely diaw attention to the fact that 
in my collection of British fishes in spirit at the ‘‘ Great Inter- 
national Fisheries Exhibition,” and which is now deposited in 
the Economic Museum at South Kensington, 1s a fine example 
of the male sole, with the milt quite ripe. 

I must apologise for pointing out the foregoing, but were such 
an error left unnoticed in a scientific paper, some practical 
fisherman will possibly direct attention to it, as the comparative 
rauty of the male to the female sole has been frequently observed 
upon in our weekly sportinz journals during the last few years. 

Cheltenham, May 23 Francis Day 


eo 
The Aurora ef March 15, 1885 


NATURE for March 26 (p. 479) contains an account of a fine 
aurora observed at Christiania, Sweden, on March 15, by Prof. 
Sophus Tromholt. I would call attention to the fact that an 
aurora (a very unusual phenomenon at this place) was visible 
here on the evening of March 15. [t was fust seen at about 
7 p.m. 

At the above tıme several streamers were noticed ascending 
somewhat east of north : after a short interval these died leaving 
a white nebulous cloud of light at an altitude of about 10° near 
a pomt some 10° or 15° east of north. Shortly afterwards 
streamers appeared ascending some 10° or 15° west of north; 
these presently disappeared, ‘ave a mass of light similar to 
that left in the east of north. Several tımes feebler streamers 
made their appearance west of north. The rays did not attain a 
greater height than some 20°, and by 84h. all was quiet, save an 
auroral glow along the horizon some few degrees east of north, 
which remained throughout the night. I have thought this 
might be interesting in connection with the Christiania aurora, 


Longitude west of Washington= oh. 39m. 0°68s. 
Lattude 2... an = 436h. 8m. 58 25s. 


E. E. BARNARD 
Vanderbilt University Observatory, Nashville, Tenn., U.S.A. 





Catalogue of Fossil Mammalia in the British Museum, 
Part I. 


In reply to Mr. T.ydekker’s comments on the review of his 
work (NATURE, vol. xxxi. p. 597) I an’ glad to find that the 
author repudiates the Oweman system and its errors, though his 
recognition of the three upper premolars ın Vesfertilio as corre- 
sponding, respectively, to Ss. 2, 3, and 4 of the typical series of 
four, and the minute anterior upper premolar of Rhinolophus as 
pf. 3, added to the strange absence of any note on the presence 
of re to the supposed rule that the ‘premolars dedfease 
in number by reduction from the anterior extremity of the series 
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would certainly lead any one &cquainted with the subject to 
believe that he had acted on it, The only clues afforded by the 
work which indicate that the Owenian system was not adopted 
in its entirety, now pointed out by Mr. Lydekker as existing at 
pe 152, 174, would certainly escape the notice of any one who 

not actually spelled through the work, as I feel sure who- 
evtr will take the trouble go refer to will agree with me, 

There 1s no evidence whater to support Mr. Lydekker’s 

tion that the two anterior premolars in Vespertilio and 

the anterior piemolar in RAinolophus correspond, respect- 
ively, to fms. 2 and 3 and to J. 3 of the typical series. On the 
contrary, tie small size of the second premolar in Vespertslto 
oints to 1eduction by loss fiom the middle of the seres, as we 

d in the greater number of species of the closely-allied order, 
Insectivora, and, as we know, takes place in the mandible of 
several species of Chiroptera. 

With reference to the wish expressed ın the review that, instead 
of writing a mere catalogue of the fossil mammals in the British 
Museum, Mr. Lydekker had undertaken one of all the known 
species, and his objection, while iegretting that the intended 
poy estimate of his capability for such a work has been so 
hostilely rece:ved, 1 maintain that such should have been under- 
taken ; but Mr. Lydekker’s 1emarks show how necessary it 15, 
and that the objection that new genera and species are bemg 
made almost daily (it is probable that they will continue to be 
be made to the end of time) might be applied with equal force 
on behalf of the birds by Mr. Sharpe, who nevertheless con- 
tinues his excellent catalogue. It is only by the publication of 
such a work that we can hope to limit the manufactme of 
“empty names,” such as Mr. Lydekker objects to, and to 
reduce to order the vast amount of scattered information and 
contesting opinions which encumber the study of the subject. 

THE REVIEWER 









THE ORCHID EXHIBITION 


‘TH Exhibition held in the Conservatory at South 

Kensington on the 12th and 13th inst. in con- 
nection with the Orchid Conference of the Royal Horti- 
cultural Society, must have furnished to the least observant 
visitor some explanation of the fascination exercised by 
orchids ove» their cultivators. The beauty, the variety, 
the strangeness of the flowers of the Orchidee attract 
and interest the least enthusiastic even of the lovers of 
nature. But the variation in flower, compatible with 
botanical inclusion ım one family, is not more marked 
than is the difference ın mode of flowering and of growth. 
Could there be in one natural order a stronger contrast 
than between the mode of growth and the gorgeous 
flowers of the genus Cattleya—essentially “flaunting 
flowers ”—and those of the genus Masdevallia, where the 
conspicuous part of the flower consists of the three sepals, 
drawn out in many species into thread-like tails many 
inches long, and ranging in colour through every shade of 
orange, scarlet, and purple, down to an almost inky 
black | E 

While a larger array of specimen plants has often been 
seen than was shown at the Conference, there has never been 
gathered together in any country so vaned and interesting 
a collection, nor one containing so many rare and cunous 
plants. Great as was the interest for the cultivator, it 
was no less great for the botamst. Mr Ridley, of the 
Natural History Museum, who, in conjunction with Mr. 
Burbidge, of the Dublin Botanic Gardens, has undertaken 
to draw up a report on the Conference Exhibition, found 
that sixty-one genera of orchids were represented. For 
the first tıme in the history of fower-shows there was a 
numerous collection of hybrid orchids, raised by artificial 
fertilisation, in flower. For the first time was there a large 
collection of orchids in fruit. The progiess of hybridisa~ 
tion, greatly due to the energy and skill of Messrs. Veitch 
and Sons and their intelligent foremen, Mr. Dominy and 
Mr. Seden, has already been fertMe in valuable results for 
the cultivator. An excellent httle book lately published,t 
givgs a list of ewhty-nine hybrids already ın cultivation, 


* “Orchids: a Review of their Structure and Histori Illustrated. By 
Lewis Castle. rnal af Horticulture Office, 171, Fleet Street, E.C ) 
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distributed among twelve genera, but thirty-seven of them 
belonging to the genus Cypripedium. Those who are 
privileged to enter the penetralia at Chelsea know that 
there are there and elsewhere great numbers apd varieties 
of hybrids, which are slowly surmounting the dangers and 
dehcacy of infancy and childhood. $ 

But the labours of the hybridiser promise to be of great 
value to the botanist. Mr. Harry Veitch, ın his very 
suggestive and interesting paper on the “ Hybridisation 
of Orchids,” read at the Conference, says: “ How will 
these bigeneric crosses affect the stability of the geneta 
as at present circumscribed?” It is well established 
already that the genera Leeha and Cattleya cross freely 
with one another, and Mr. Veitch refers in his paper to 
two other bigeneric hybrids, which have already flowered, 
and to others which have been raised, but have not yet 
flowered. 

Unfortunately it must be a long time before orchid 
cultivators generally can enjoy the results of hybridtsation. 
Mr. Veitch gives the time the hybridist must wait to see 
the result of his labours, as follows :— 

Time from Germination 


Genus to Flowenng 
Dendrobium 3 to 4 years. 
pees $ - About the same. 
Masdevallia ie t 
Chysis .. A GL to gyes: 
Zygopetalum 5 to 9 years. 
Lycaste ... 7 to 8 years. 
Cae Io to 12 years. 


With the exception of the genera Dendrobium and 
Cypripedium, it is a long time before sufficient plants of a 
hybrid can be obtained for distribution, even under the 
most skilful cultivation, For this reason many of the 
more beautiful hybrids will probably remain scarce and 
valuable for years. The high prices paid by collectors 
for orchids in some cases have been a source of merriment 
to the unmitiated Speaking generally, orchids were never 
so cheap or so plentiful. But if a collector must have a 
hybrid which has been raised by skilful hands and nursed 
into vigour by years of patient care—or, on the other hand, 
must have a beautiful natural variety which has been 
picked out of millions of plants—if he:must have them, he 
must pay for them. 

The Royal Horticultural Society 1s to be congratulated 
both on the botanical and the horticultural results of the 
late Conference. The Conference was a new idea, a new 
departure. It has demonstrated the great, widespread, 
and, better still, the intelligent interest taken in a singular 
and beautiful natural order, and the skill brought to bear 
on its cultivation. 

The short scientific contributions of Prof. Reichenbach, 
whose absence was universally regretted; the paper on 
“ Hybridisation,” by Mr. Veitch, and the brief discussion 
which ensued, were listened to by a large and appreciative 
conference. The paper on “ Cultivation,” by Mr. O’Brien, 
was also interesting and valuable. The very difficult 
question of nomenclature, which is im so confused and 
unsatisfactory a state as to ill brook delay, was postponed. 
It could not be discussed with advantage at the tail of a 
long meeting, and will be referred, ıt is to be hoped, to a 
a scientific committee selected from botanists in and out 
of the Royal Horticultural Society. TeL 





. 
WHEAT-PRODUCTION IN INDIA} 
nia has recently exhıbıted her extraordinary powers 
as a wheat-producing area of vast extent. Up to the 
year 1877 the British wheat-grower looked upon the 
exhaustless prairies of the far West as his most formid- 


1 The Wheat-Produetion and Trade of India. Calcutta Belng a 
ollection of correspondence in continuation of papers published in 1879. 
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able rivalin the matter of wheat-growing. A short seven 
years has greatly altered his feelings ın this respect, and 
we are probah right ın considering that the far East is 
destined to do its part in forcing down the pnce of wheat 
to as great a degree as the land of the setting sun. The 
brochure bpfore us is a thoroughly dry statement of facts 
composed of numbered despatches, letters, and tables, all 
bearing upon the capabilities of India as a wheat-pro- 
ducing country. The reader will not, however, obtain 
information as to extent or area, except ın a more or less 
incidental manner. The principal matters dealt with are 
(1) the quality and comparative values of the various 
wheats grown; (2) the modes of cultivation pursued; (3) 
the nature of the soils on which wheat is grown; (4) the 
average yield per acre; (5) the effects of continuous 
wheat-growing in diminishing yield; and also other 
matters relating to the details of wheat-cultivation in 
ndia. 

Witheregard to the quality of Indian wheats there is no 
room for doubt. The conclusions arrived at are based 
upon actual weight per bushel, value upon the Corn 
Exchange at Mark Lane, and an elaborate report upon 
milling and bread-making results furnished by Messrs. 
McDougall Brothers of 10, Mark Lane, London. From 
whichever of the above points of view we test the quality 
of the Indian wheat, the result 1s equally satisfactory, and 
the more so when we find that from year to year the 
samples and bulk continue to improve. Messrs. 
McDougall Brothers go so far as to sum up their 
experience by saying, “glancing at all the facts, it is 
evident that these wheats afford a larger margin of 
profit both to the muler and baker than any other.” 

The modes of cultivation adopted are of great interest. 
They usually exhibit vast pains, and are in this respect 
superior to the system of wheat-cultivation employed at 
home. Such elaborate cultivation would indeed astonish 
an English farmer accustomed to plough his lea land or 
turnip land once for wheat. The companion is less fair 
if we take into consideration the fact that one thorough 
English ploughing may be worth half-a-dozen of those 
“tickhngs” of the soil which, under Indian skies, are 
sufficient to make it “laugh.” Under the head of Sys- 
tems of Cultivation we read :—“ Ploughed in July, and 
again six or seven times until October. Watered in 
November. Again ploughed twice, rolled, ploughed 
again, and the seed sown through a tube attached to a 
plough-handle. After twenty-five or thirty days, again 
watered; and this is repeated until the plants appear 
fortnightly where irrigation is by lift, and every twenty- 
five days where it is by flow. In February, when the eais 
have appeared, water 1s given weekly until the ears begin 
to mature.” In Armritsar ;—‘ Six months before sowing, 
the land is ploughed five to ten times. After sowing, the 
crops are watered not less than six or more than nine or 
or ten times.” In Gujrat:—“ Land is broken up and 
ploughed many times between May and September, 
manured and ploughed and levelled.” The average pro- 
duce per acre after this system of cultivation varies fom 
seven to fourteen or even twenty maunds (nine to twenty- 
seven bushels of 61 lbs.), and yet it is calculated that it is 
grown at from 8s. to 11s. per quarter! Wheat-growing 
appears to be carried on upon all sorts of souls. Upon 
stif loams, sandy loams, hard clay, and “every kind of 
soil.” In reply to the question, Has the productive 

ower of the soil begun to fail? the answers are usually 
in the negative, or that itis not apparent. Still, as might 
be expected, better crops are grown upon manured and 
irmgated souls and upon those newly broken up from 
pasturage. 

After reading the details of wheat-cultivation in India 
and compared its results with those obtained in England 
with a fifth part of the labour, we are inclined to wonder 
greatly that this remote field should be able to compete 
with us. Why do they plough five to ten times? How1s 
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it that in that sunny land, and after all this expenditure 
of labour and irngation, twenty-seven bushels should be 
a maximum return, while in some cases seven bushels is 
all that is reaped? A paimstaking farmer in England 
hopes for from thirty-two to forty bushels per acre, after 
once ploughing and pressing his glover leys,and yet Me 
cannot make both ends meef$nor yet compete with the 
Indian Ryot. JOHN WRIGHTSQN 





THE REPORTS OF THE UNITED STATES 
COMMISSION OF FISH AND FISHERIES 
FOR 1881 AND 1882! 


“THE Report for 1881 was presented to the Senate and 
Congress of the United States on March 17, 1882 ; it 
is to be regretted that so long aninterval was allowed to 
elapse before its publication. The volume is a large one, 
three inches in thickness, and contaming nearly 1200 
ages. Scarcely any of this large quantity of letterpress 
is without interest and value, and we here give an 
account of the work described in it. Š 

The Commission began the second decade of its exist- ` 
ence in 1881, and the present report shows how greatly 
the organisation has extended itself, and what large 
results ıt has achieved ın its first ten years. The central 
offices of the Commission are at Washington, and up to 
the year 1881 were confined to the private residence of 
its public-spirited chief, Mr. Spencer Baird, who devoted 
the greater part of his house to the State service without 
remuneration. In 1881 a building was erected next to 
the Commissioner's residence, at the public expense, to 
provide space for the increased administrative work. The 
stations where the varied operations of the Commission 
are carried on are scattered throughout the United States 
terntory. These operations fall naturally under three 
heads: (1) Economical statistics and historical data con- 
cerning the fishing industries ; (2) the applied science of 
regulating fish supply and distribution; (3) the pure 
science of marine zoology. „ The part of the Work belong- 
ing to the first of these divisions is conducted partly at 
the central offices, partly at the seats of the industries in 
question. The two other fields of work are, of course, 
not always distinctly separate. Since 1878 buildings at 
Fort Wharf, Gloucester, Mass., had been occupied for 
hatching operations, but in 1881 they passed into the 
possession of a pmivate firm, since which time only re- 
ports on the fisheries and records of ocean and atmo- 
spheric temperatures have been obtained from Gloucester. 
The principal site of the purely scientific work during the 
summer season was Wood’s Holl, Mass., where the Com- 
mission possessed a sea-side laboratory. Researches on 
the artificial propagation of oysters, &c , were carried on 
at St. Jerome, Md., near the mouth of the Potomac 
Cultivation of the land-locked or Schoodic salmon was 
practised on the Grand Lake Stream, near Calais, Me. 
The Penobscot or Atlantic salmon (Salno salar) simi- 
larly received attention at Buckport, Me. Another 
station, where lake trout, brook trout, California trout, 
&c., were hatched, was at Northville. The principal 
hatchery for the Californian salmon was on the McCloud 
River, a branch of the Sacramento. Shad eggs were 
hatched at Battery Island, Md., at North-East River, 
Md., near the mouth of the Susquehanna, at the Central 
Station, Armory Buildings, Washington, at Washington 
Navy Yard, on the Potomac river-barges, and at Avoca, 
N.C. Carp ponds were maintained at Monument Loft and at 
the Arsenal, Washington. The Commission acknowledges 
valuable assistance received from almost all departments 
of the Government, but especially from the Navy Office, 
which, in compliance with decrees of Congress, has de- 
tailed steamers fully manned and equipped, lent launches, 
and executed work and repairs at the navy yards. Steam- 


* Washington, 1884 id 
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ship and telegraph compans have also aided in the 
work of the Commission. 

Up till 1879 the Commission was not in possession of 
any vessel of considerable size: its explorations at sea 
were carried on by means of boats either hired or lent by 
thgnavy. In 1879 Congress voted money for the building 
of a steamer to be enttrely gevoted to the work of the 
organisation. This vessel Was designed as a floating 
hatclting station capable of being moved from place to 
place according to the season and the opportunities 
afforded, bat she was not intended to go to sea in all 
weathers or to any great distance. She was named the 
Fisk- Hawk, and was built at Wilmington, Del., from the 
designs of Chas. W. Copeland, consulting engineer of the 
Lighthouse Board. A very complete and interesting 
report is presented in the volume before us on the con- 
struction of the Fish-Hawk and the work performed by 
her in 1880; and another on her services in 1881. The 
fish-Hawk 1s 156 feet long over all, 27 feet in the beam, 
and 7 feet 2 inches in draught at the stern. Her ordinary 
speed is about 9 knots an hour. The hull below the 
main deck is of iron, sheathed with yellow pine; above 
the main deck she is of wood. The hatching apparatus 
and machinery for working it are placed on the maim deck 
immediately abaft the forecastle ; the space thus set apart 
is 47 feet in length. On the after part of the main deck 
is the principal cabin, which contains the Commissioner’s 
office. Above the main deck, extending from stem to 
stern, is a promenade deck, on which are the hoisting and 
reeling engme, the dredging boom, its heel attached to 
the foremast, and at the after end the naturalists’ labora- 
tory. The vessel is rigged ‘as a fore and aft schooner, 

ing a fore-staysail, a foresail and mainsail; she 
has four boats, the largest of which ıs a steam-cutter. 

The Fish-Hlawk has been found to fulfil admirably the 
purpose for which she was designed, viz. the economical 
and effective hatching of shad. But it had long been 
evident that the Commission required also a sea-going 
steamer to investigate the conditions and extent of the 
known, and to discover new, fighing-grounds, to ascertain 
the complete history of the migrations of food-fishes, to 
add, if possible, to the list of species available as food, and 
to study marine phenomena in general. The reward to 
be expected from this kind of work was indicated by the 
history of the discovery of the tile-fish, an entirely new 
species of which some specimens were brought in by a 
fishing-vessel in 1879. The Fish-Hawk mad a trip to 
the place where the tile-fish was found, at the western 
edge of the Gulf Stream, and found that it was as 
abundant over a large extent of ground, as the cod 1s in 
other places. The area dredged over was found to be 
also in other respects a valuable fishing-ground, and ex- 
tremely rich in all forms of life, many new and interestin 
species being discovered. The tle-fish has been foun 
to be of great value as food when fresh, and to be as 
easily salted and preserved as the cod. In consideration 
of these facts Congress voted 103,000 dollars for the 
building of an ocean steamer for the work of the Com- 
mission, to be called the 4 Zatross. 

In1881 the Commission began the publication of another 
annual volume in addition to its Report. It is called the 
Fish Commission Bulletin, and the first issue contained 
a memoir on the development of food-fishes, by John A. 
Ryder; one ®n the hfe-history of the eel, by G. Brown 
Goode; one on the salmon disease in English waters, by 
Prof. Huxley and S. Walpole; and other papers on fish- 
hatching and fisheries. Besides this were published in 
1881 four census bulletins, and a volume of tables con- 
taining statistics of American fisheries, all prepared under 
the supervision of members of the Commission. In the 
latter part of the year a monograph on the oyster industry 
was issued by Mr. Ernest Ingersoll. 

The results Jf the year’s work in the three several de- 
partments already defined are given in three separate 
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appendices to the Commussioner’s report. Those belong- 
ing to the first department are contained in Appendix B, 
which consists of six memoirs, only two of which refer to 
American fisheries. The first of these is on the history of 
the mackerel fishery, by Messrs. Brown Godde, Collins, 
Earl], and Clarke, and occupies nearly a third of the 
whole volume. It begins with an account of the natural 
history of the fish, and of its geographical distribution, by 
Mr. Brown Goode. He finds that the species (Scomber 
scombrus) is confined to the North Atlantic. Its southern 
limit on the American coastis Cape Hatteras, lat. 35°; its 
northern limit, the Straits of Belle Isle, lat, 52°, though 
stragglers may occur further north. Its northern limit on 
the European coast is North Cape, lat. 71°; its southern, 
the Mediterranean. The mackerel appears in large shoals 
on the American coast every summer; as yet it has not 
been ascertained where it passes the winter. Prof. Hind, 
who is a Canadian, believes that the fish hibernates in the 
mud, near shore. Mr. Brown Goode, with much greater 
probability, argues that the shoals move out to the deep 
ocean in autumn. He distinguishes between the httoral 
and bathic migrations of this and other species, and con- 
cludes that this fish, hke others of similar habits, is in- 
fluenced in its movements chiefly by temperature, food, 
and breeding instincts. The mackerel only remains near 
shore while the temperature of the water is above 40° F. 
Off Cape Hatteras mackerel first appear about March 20 ; 
in the Gulf of St. Lawrence they are not abundant till 
June. The shoals disappear in October, though occasion- 
ally some are caught in December. The mackerel spawn 
in water of 15 fathoms and less, and while spawning do 
not take bait, or rise to the surface. The eggs are pelagic, 
and the young fish grow to 6$ or 7 inches in the first 
season, probably reaching full size in four years. The 
mackerel’s food consists chiefly of pelagic forms, but not 
so exclusively as in the case of the herring. A great deal 
of space is given in this account to the evidence of 
fishermen as to the food of the mackerel, but as no 
scientific interpretation is given of their somewhat vague 
descriptions, the reader does not learn much from the 
discussion. We conclude that the food consists largely 
of copepoda, crustacean larve, schizopoda, and ptero- 
poda. One paragraph dealing with the food question is, 
to an English reader, somewhat amusing. The author 
says that the food of the mackerel is called in England 
the “mackerel-mint,” and consists of “sand-lants [sie and 
five other species of fish.” We are not sure, but we think 
“mackerel-mint” is a mistake for “mackerel-midge,” 
which is the young of various species of rockling, but 
especially of Motella tricirrata, In the same paragraph 
it is said that mackerel have been seen to devour the 
swimming larve of tape-worms, The first chapter of the 
essay can only be regarded as a preliminary inquiry „to 
serve as a basis for accurate investigation. It seems 
strange that Prof. Brown Goode and Mr. Baird should 
mention a mysterious membrane over the eye of the 
mackerel without giving the anatomical meaning of the 
membrane ; and it is equally unsatisfactory to read an 
account of the dissection of a mackerel, quoted from 
Bernard Gilpin, in which the air-bladder and the aorta 
are mixed up. Next follows a history of the mackerel- 
fishery in the United States, from which we learn that 
since 1880 the purse-seine has come into general use for 
mackerel-catching. The mackerel fleet consists of 468 
vessels, mostly of 60 to 80 tons, schooner rigged, and very 
fast sailers. ‘The old method of hook-fishing is described 
fully in a historieal chapter. Besides the purse-seine, 
gill-nets are also used in mackerel fishing at the end of 
the season, off the New England coast. The total catch 
of mackerel in 1881 off the United States coast is estimated 
at 294,667,000 fish. 

Chapter III. of the essay contains an account of the 
legislation affecting the mackerel fishery. Even at the 
time of printing the Report in 1881, on account of the 
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clamours of the inshore fishermen against the purse-seme, 
a Committee of Senate was appointed, which was likely 
to result in additional regulative enactments, The rest 
of the essay contains an account of mackerel-canning, 
statistics ofthe fishery ın 1880, the inspection laws, a 
chronology of the history of the fishing, a list of yessels 
engaged m the industry, and a table of the catch by 
American vessels in Canadian waters. 

A paper by Mr. Harrison Wright relates the history 
-of the shad fishery in the Vale of Wyoming, on the north 
branch of the Susquehanna. The Indians caught shad there 
before white settlers came, about 100 years ago. The white 
people used shad seines with great success until 1830, 
when the construction of dams for a canal put an end to the 
fishery altogether. There were about forty permanent 
fisheries, some of which had an annual catch of 10,000 
fish, weighing three to nine pounds each. It 1s suggested 
that the fishery might be restored by the construction of 
ladder-ways over the dams, and other improvements, 
together with a restocking of the river with young shad. 

A translation is given of a report on the Loffoden 
fishery in 1880 by Lieut. Niels Juel, the chief of the police 
administration, which has charge of public order, &c., at 
the fishery. This report is very interesting, but we have 
scarcely space to summarise it: we can only give a few 
of the prominent facts. The number of boats engaged 
varied from 1000 to 5000; the total number of fishermen 
was about 27,000, of whom about 13,000 fished with gill- 
nets, 10,000 with long lines, and 3000 with hand-hnes. 
The author believes that the water-temperature most 
suitable for cod 1s between 34° C. and 44°C. The total 
yield of the fishery in 1879 was 25,000,000 fish, valued at 
5,000,000 crowns. In 1880 the yield was still greater, 
being only surpassed by that of 1877. 

Another paper in this appendix gives extracts from the 
official statistics of the Norwegian fisheries in general, 
and another is a transcript, from the London Quarterly 
Review, of an article on “ The Fish-Supply of London.” 
In the latter the opinion of very high authontes 1s quoted 
that the fisheries of the North Sea, small as its area 1s, 
are practically inexhaustible, and that trawling does not 
tend to exterminate any species of food-fish. 

Appendix D deals with the propagation of food-fishes. 
It contains twelve papers, which are, with one exception, 
reports on the work of the various stations of the Com- 
mussion during the year. The exception is a paper on 
the “Repopulation of the Water-Courses of Belgium,” 
by Baron de Selys Longchamps. This essay shows how 
the waters of the Meuse and Scheldt have been rendered 


. barren by the construction of dams and the pollution from 


factories ; and that it will be a matter of great difficulty 
to remedy this state of things by the construction of fish- 
ways and the punfication of the rivers. 

he whole work of the Commission, from its institution 
in 1871 to 1880, is reviewed in a number of statistical tables 
prepared by Chas. W. Smiley. In the penod in question 
43,000,000 shad were artificially hatched and released on 
the spot, 53,000,000 successfully transported ; 15,000,000 
of Californian salmon have been hatched and released on 
the Pacific coast, 31,000,000 transported to other States, 
and 4,000,000 sent abroad. Of the 31,000,000 transported, 
about 50 per cent. were successfully introduced into 
distant waters. In 1879 and 1880 61,000 carp were 
distributed. 

Then follow seven reports on the woik of the various 
hatching-stations, in which occur, hereand there, interest- 
ing accounts of expeiiments and inventions connected 
with the hatching apparatus. At Wood’s Holl experiments 
were made with a view to arranging an apparatus suitable 
for hatchjng cods’ eggs ; the experiments were only par- 
tially successful. It was at Wood’s Holl that Prof Ryder 
carried on his researches into the embryology of the cod. 
Experiments on the artificial hatching of the Spanish 
mackerel were made at Cherrystone, Va. 


e 

Lastly, we have to noti® Appendix C, on Natural 
History and Biological Research. First, we have an 
account of the Annelida Cheetopoda collected on the 
Massachusetts coast by the summer expedition of Union 
College. Three genera and sixteen species are described 
here as new to science Of these Thaumastoma is sajd 
not to belong apparently tq,any known family. As far 
as we can judge born the figure of the head given, the 
genus is allied to the Nereidæ ; but all the figures i the 
plates to this paper are rough and unsatisfactory. 

Mr. Coutance records some experiments on the effect of 
saline solutions of the same strength as sea-water, but of 
different composition, on urarine molluscs. In all cases 
the solutions were ultimately fatal; but it would be in- 
teresting to have these experiments repeated with some 
alterations: viz. the solution to be substituted for the sea- 
water gradually, instead of suddenly, and the natural 
conditions to be more nearly realised in all other respects 
save the composition of the medium. 

Prof. J. A. Ryder contributes a paper on “ The Import- 
ance of the Protozoa and Protophytes as the Primary Source 
of the Food of Fishes.” He might have said simply Proto- 
phytes, since Protozoa are fed by these; and ıt 1s obvious, 
since a small proportion only of marine animals feed on 
littoral algze, that marine life depends largely on pelagic 
Protophyta. The author reviews the evidence that most 
Entomostraca feed on Protozoa, and that these feed on 
diatoms, &c., while the Entomostraca constitute the food 
of vast numbers of fish. He gives evidence to show that 
the adult shad feeds while spawning, in fresh water, and 
that the newly hatched ‘shad feed on exceedingly small 
and young Entomostraca. The paper is rather a popular 
essay than an original memoir. 

S. A. Forbes finds that the earhest food of the young 
of Coregonus albus in Lake vi consists almost 
entirely of Copepoda of the species Cyclops Thomast and 
Diatomus sicilis. 

Prof. Ryder, in another paper, describes some success- 
ful experiments in retarding the development of shad ova. 
It was found impossible to develop them at 98° F. or at 
45° F. Ova kept moist orf flannel trays at 52° F. were 
killed by fungus, but the development proceeded at the 
rate of nine days for the embryonic period. In an ex- 
periment in which glass McDonald jars were used with 
water from the Potomac when the mver was at the tem- 
perature of 51° F. to 57° F., development took place 
normally, and hatching was retarded till the thirteenth to ’ 
the sixteenth day. ‘The embryos were lost by accident, 
but the author thinks it would require about twenty-five 
days at this temperature to absorb the yolk, and thus, 
if the same success could be insured on board ship, theré 
would be ample time to transport embryos to Europe. 

Prof. Ryder’s remarks at the end of this paper, on “ The 
Rationale of Retardation” somewhat neutralise the satis- 
faction experienced in reading the account of his practical 
work, In the present state of science it 1s scarcely allow. 
able to talk of the nucleus as a “ directive dynamic centre,” 
because the phrase has little definite meaning. It 1s not 
true that the division of a nucleus has been described 
by Flemming under the terms “ systole” and “ diastole” ; 
that author’s use of those words referred to certain alter- 
nating movements in a nucleus previous to its division. 
The division of the nucleus does not give us a complete 
explanation of the phenomena of retardateon It is a 
truism that retardation of development means diminution 
in the rapidity of the rate at which cell-divisions take _ 
place; but to talk of the vés essentialis of segmentation 
residing m the nucleus is about as instructive as an 
attempt to localise the horologity of a clock, the wes esser- 
tralis of a steam-engine, oy the situponability of a chair. 

The Report for the year 1882 was a at the end 
of last year, only a few months after the issue of the 
volume for 1881. In some respects this, the most recent 
annual Report, is the most interesting of thegwhole series, 
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the year 1882 having beengunusually eventful for the 
Commission. During that year the new ocean steamer 
Albatross was constructed, steps weie taken towards 
founding a permanent station at Wood’s Holl, the Armory 
Building at Washington was fitted up as the central sta- 
tion of the Commission, and the surprising fact came to 
h@ht that the tile-fish, investigated a short time previously 
by the Commission, had bé&n practically exterminated 
by wnknown natural causes. Besides the history of 
these events the Report contains a long and elaborate 
memoir, by John A. Ryder, on “ The Development of the 
Cod,” whičh forms one of the most conspicuous features 
of the volume, and some interesting papers on the artifi- 
_ cial propagation of the oyster: the rest of the volume is 
chiefly made up by the usual separate Reports: of the 
various hatching-stations, and papers on American fishing 
industries, 

The appropriation made by Congress for the Albatross 
in 1881 was too small, and it was not till March, 1882, 
that an additional grant was obtained,-and the contract 
for her construction was signed. On November 11 the 
vessel was put into commission with Lieut. Z. L. Tanner, 
formerly commander of the Fish Haws, as captain. On 
December 30 the A/éatross left Wilmington, where she 
was butt, for Washington, on atrial trip. Her total dis- 
placement is rooo tons. A description of the vessel and 
of her equipment is promised in a subsequent Report. The 
arrangements for establishing the principal permanent sea- 
side station of the Commussion at Wood’s Holl made 
some progress during the year, but were not completed. 
An agreement was made upon the conditions of the pur- 
chase of the requisite land, and all the necessary techni- 
cal formalities arranged ; but it was essential that there 
should be constructed within the great harbour of Wood’s 
Holl an inner harbour, which would serve for a harbour 
of refuge as well as for the purposes of the Commission. 
An appropriation of 52,000/. for the new harbour was 
granted by Congress, but the President decided to defer 
action upon this and other new items ın the harbour bill, 
and, consequently, the establishing of the Station was 
delayed for a time. Nevertheless, Wood’s Holl was made 
the head-quarters of the general summer work of the 
Commission, and a large party were engagéd there during 
July and August working at marine zoology and explora- 
ton. The #2sk Haw was stationed there during this 
time. z 

The central station at Washington was fitted up with 
shad-hatching apparatus, and was used as the centre 
from which all young shad hatched on the nvers Potomac 
and Susquehanna were distmbuted: the extreme limit of 
distribution was the Colorado mver in Texas. The 
number of shad fry distributed was over 20,000,000. 

The curious history of the tile-fish (Zopholatslus 
chameleonticeps), into the distmbution of which re- 
searches were made in 1881, is related ın a report by 
Capt. Collins im Appendix B. At the beginning of 
Capt. Collms’s paper an account of the fish itself is 
given, from which we learn that it belongs to the family 
Latilide, Guill, the representatives of which are mostly 
inhabitants of tropical seas and of shallow water. The 
ground where the tle-fish had been found hes between 
the latitudes of Hatteras-and Nantucket, in long. 70° to 
71°, about 100 mules off shore, at a depth of 90 to 125 
fathoms. In, March and Apml, 1882, vessels arriving at 
the principal Atlantic sea-ports reported the extraordinary 
occurrence of vast numbers of large dead and dying fish 
floatmmg on the surface of the sea over the region where 
the tile-fish had been found It was ascertained that a 
large proportion of these dead fish were tile-fish. In 
order to determine the extent of the destruction, a steamer 
was chartered by the Fish Cofhmission, and sent out to 
the tile-fish ground in September Nota single Lopho- 
lagilus could be obtained, but a new fish belonging to the 
genus Setarghes was discovered, which promised to be of 
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importance as a food-fish, An account of this exploring 


cruise was published in the Fish Commission Bulletin 
for 188%. 

Prof. Ryders memoir on the development of the cod 
is founded on researches made at Wood’s Hol], Mass., in 
June, 1881, and at Fulton Market, New York, in February, 
1882, *On the former occasion an apparatus devised by 
Marshall MacDonald was used, and about soo young 
fry were set free at Wood’s Holl, and 25,000 sent to 
Chesapeake Bay and hberated there ; these were all the fry 
obtained from several millions of eggs artificially fertilised. 
The memoir is a long one, extending to more than 100 
pages, and ıs illustrated by twelve plates of woodcuts. 
This is the first publication in which the development of 
the cod has been described in detail and figured; the 
description given by Sars in his report to the Norwegian 
Government some years ago having been rather general, 
and not illustrated. The facts are given in Prof. Ryder’s 
paper for the most part with great accuracy and fidelity, 
although the appearance of the woodcuts is net very 
peme and the more complicated of the figures are a 
ittle wanting in clearness The theoretical part of the, 
paper will not commend itself to those who have accepted 
the generalisations of embryology at present prevalent. 
For example, it is stated that in Teleosteans, at an early 
stage, the body-cavity and segmentation-cavity are con- 
tinuous; but the evidence produced ın support of this 
revolutionary proposition is not by any means conclusive. 
It cannot be said that the obscunties of Teleostean 
embryology, such as the invagination of the gastrula, or 
the development of the genital ducts, are much illuminated 
by Prof. Ryder’s memoir: on the latter point no in- 
formation is given. . 

Two other interesting papers are included in the 
Appendix for Natural History and Biological Research : 
one by Sidney J. Smith on the Decapod Crustacea from 
the dredgings of the A/éa/ross in 1883, and the other by 
Prof. Vernll on the fauna of the tile-fish ground at the 
western edge of the Gulf Stream. The former of these 
1s an extremely elaborate memoir, accompanied by ten 
plates of clear and well-executed woodcuts, illustrating 
species and structures which had not before been suffici- 
ently figured. The paper contains a great number of 
new species and several new genera: each new species is 
described with wonderful mmuteness, and, a long table of 
measurements being added to each description, no one 
having occasion to use this memoir will be able to com- 
plain of inexactness or incompleteness ın the characterisa- 
tion of specific distinctions, ; : wees 

The paper of Prof. Vernll ıs short, being simply tin- 
tended to indicate the most interesting features of the 
peculiar area investigated. It was found ın the operations 
of 1882 that the invertebrate fauna, discovered to be so 
unusually abundant in 1881, had, like the tile-fish, suffered 
great destruction in the interval between the two seasons. 
This was especially the case among the Crustacea, some 
species, which had been taken in thousands at a single 
haul, having become extremely scarce. Prof. Verrill be- 
leves the remarkable destruction of life had been caused 
by a very severe storm which occurred in the spring of 
1882, and which probably forced out the cold coast water 
over the Gulf Stream slope. 

-The whole of Appendix D has reference to oyster 
culture It contains sia memoirs, two of which describe 
experiments on the artificial propagation of the American 
oyster, Ostred' virginica. Lieut. Francis Winslow studied 
the subject at Beaufort, N.C., and at Fair Haven, Con ; 
Prof. Ryder at St. James’s Creek, Md In both cases, 
though a fair amount of success yas obtained in ımpreg- 
nating the ova and keepmg the embryos alive in the free- 
swimming stage, no satisfactory method was discovered 
of obtaining a supply of attached spat with any certainty 
Prof. Ryder and Col. MacDonald on one or two occasions 
found that their embryos had fixed themselves to the sides 
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of their aquaria in large numbers, but they could not keep 
them alive more than a day or two after the attachment 
had taken place. 

The growing extent of the piscicultural operations of 
the Commission, as indicated by the Reports in Appendix 
E, is marvéllous. Statistics of the distribution of shad- 
fry during 1882 are given ın a paper by Chas. W. Smiley ; 
the totale-number distributed was over 30 millions. 
The-.total number of carp distributed was 259,000, of 
Penebscot salmon 1,716,000, of Schoodic salmon 1,482,000. 

It would be extremely interesting to have some informa- 
tion as to the result of all this work, as to the effect pro- 
duced on the supply of fish in the nvers, and on the pro- 
ductiveness of the fisheries. The Commissioner points 
out that it is of little use to put anadromous fish into 
rivers if the waters are obstructed by dams or made unin- 
habitable by pollution, and a new fish-way to remedy the 
pele difficulty is described by Col. M. MacDonald in 

o phendix A. But all who are acquainted with the labours 

tie emerce Commission would be grateful if Mr. 
of th miley would apply his great power of handling 
statistics to exhibiting the economical results of the pisci- 
cultural work. J. T. CUNNINGHAM 





NOTES 


Tux statue of Darwin will be unveiled in the great hall of the 
Natural History Museum, Cromwell Road, on Tuesday, June 9, 
at 12 o’clock, when Prof. Huxley, President of the Royal Society, 
on behalf of the memorial committee, will formally transfer it to 
the care of the Masters of the Museum, who will be represented 
by His Royal Highness the Prince of Wales. Places will be 
reserved for the committee and subscribers to the memorial, but 
the greater part of the hall will be open to the public during the 
ceremony. The statue, which has been executed by Mr. Boehm, 
R.A., is of marble, and seated, rather Jager than life-size ; it 
ig pronounced by those who have seen ıt to be an admirable 
likeness as well as a fine work of art. > 


IT is now twenty-one years since the Geological Magazine was 
first issued. During all that time Dr. H. Woodward, F.R.S., 
has been an editor, and for almost the whole of ıt the principal 
editor, on whom the main burden and chief responsibility of the 
work has fallen. It has been a work which has not only cost 
him much time and labour but also has been practically unre- 
munetative. His friends among geologists accordingly purpose 
to celebrate the ‘‘ majority” of the Magazine by presenting to 
him a testimonial ın appreciation of his services to science A 
meeting was held last week, at which an influential committee 
was formed, a list of which will shortly be circulated. The 
treasurer and secretary is Dr. Hinde, F.G.S. 


WE greatly regret to record the death of the Rev. Thomas 
W. Webb, Vicar of Hardwick, near Hay, Brecon, well-known 
for his writings on astronomical subjects. We hope next week 
to refer to,the work he has done in astronomy. 


THE death is announced of Mr. Peter William Barlow, F.R.S., 
the well-known engineer. 


A CONGRESS on hydrology and climatology will, it is stated, 
be held at Biarritz during October next. The French Govern- 
ment has brought the matter to the notice of foreign Govern- 
ments, in order that the latter may take the necessary steps to 
be represented at the congress. 


ON April 13 the Leander McCormick Observatory attached 
to the University of Virginia was opened by public ceremony. 
The buildings are situated on a hill called ‘* Observatory Moun- 
tain,” because in 1825 Thomas Jeffeison erected a small obser- 
vatory there, which gradually fell into decay. They consist 
of residences for the director and assistant, offices, a small 
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observatory for minor observagjons, and a large building for 
the dome. The observatory proper consists of a cylindri- 
cal building surmounted by a hemispherical dome forty- 
five feet in diameter, and a rectangular building used as a 
library and computing office. The walls are of brick, the 
circular portion being heavily buttressed, and bearing at the tgp 
a coping of Ohio stone. On tig rest8 cast-uron rails, on which 
the dome revolves. The latter weighs 25,000 Ibs., and is com- 
posed of a framework of steel covered with galvanised i iron and 
lined with painted canvas, having three openings covered by 
shutters when not in use. It takes five seconds to pen one of 
these, and a minute and a quarter to revolve the dome quite 
round. The telescope, which is mounted on a brick pier under 
the centre of the dome, 1s similar at the Washington Observa- 
tory. The clear aperture of the object-glass is twenty-six inches. 
Like so many other important scientific and educational institu- 
tions in the United States, this observatory is due to the gene- 
rosity of a wealthy native of the State, Mr. Leande: McCormick, 
from whom it takes its name. This gentleman presented both 
telescope and building to the University. The cost is stated to 
have been about 13,0007., the telescope costing over 90007. The 
directorship of the observatory, to which post Mr. Ormord 
Stone, director of the Cincinnati Observatory, has been elected, 
is endowed with a sum of 10,000/., collected by public subscrip- 
tion ; while-Mr. W. H. Vanderbilt has given the University a 
further sum of 5000/7. as an endowment to pay the salary of an 
assistant observer, the expenses of publication, &c. According 
to the founder’s plan the observatory ıs not to be confined to 
purposes of the University alone, but for general scientific 
research, so that students from any part of the United States 
who desire to become professional astronomers may receive a 
thorough training there. In accordance with this plan the Pro- 
fessorship of Astronomy in the University is a wholly distinct 
post fiom that of Director of the Observatory. Prof. A. Hall. 
of the National Observatory at Washington, delivered the open- 
ing address, taking for his theme ‘‘ The Instrumenjs and Work 
of Astronomy.” 


FROM various publications which we have recently received 
from the Government of Hong Kong Dr. Doberck, the astro- 
nomer, appears to have lost no time in employing the new 
observatory. The last batch of observatory papers include ob- 
servations on lunar transits across the meridian of Hong Kong, 
and on the height of Victoria Peak. As this eminence is the 
most important in the east (with the possible exception of Fuji- 
yama) in one sense—the sense in which Richmond Hl is more 
interesting than Mount Everest—it may be added that the mean 
height of the peak is 1710°6 feet above the Observatory, or 1818 
feet above the mean sea-level. There is also a report on five-day 
means of the principal meteorological elements for 1884, con- 
structed according to the recommendations of the International 
Meteorological Congress, and a complete weather report for the 
same year. With four well-equipped observatories (Tokio, 
Shanghai, Hong Kong, and Manila) at work, the meteorolgy of 
the China Seas will soon cease from being the sealed book which 
it practically is at present. 

Last year was a tolerably productive one for the collectors of 
prehistoric remains in Switzerland. The water of the lakes was 
almost constantly below the highest level, whigh is the most 
favourable state of things for explorations around the lake- 
dwellings. The remains discovered belong mostly to the Bronze 
period, and_the chief localities in which they were found were 
Lake Neuchatel and the settlement of Wallishofen near Ziirich, 
the latter of which is the only station of the Bronze period yet 
know in Eastern Switze.land. Among the most remarkable 
articles discovered at this settlement in 1884 were a splendidly 
preserved bronze sword, several dozens of bronze hatchafs, 
bracelets, &c. Of the remains of the Stone periog discovered in 
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the same year the most notable are those obtained at Roben- 
hausen, including several pretty knife-handles made of yew, 
some excellent specimens of mechanical industry, such as thread, 
woven fabrics, fishing-nets, &c., and ears of barley and wheat, 
one being a specimen of the rare Trticum turgidum. i 


THE Zoological Society oP Philadelphia, according to the 
Thirteenth Report of the Board of Directors, appears to have 
suffered during the past year, like many other institutions de- 
pendent on the public for support, from the general depression 
of trade. e financial balance shows a large reduction ; never- 
theless the Superintendent is able to report that the collection 
‘presents to-day a greater and more typical variety of animal 
forms, in furtherance of the educational facilities which have 
been one of the chief aims of the Society, than at any previous 
period of the history of the garden.” Among the pmncipal 
additions during the year was a hippopotamus, the first obtained 
by the Society, a collection of European water-fowl, and a 
brush-turkey ( ToKVegalla lathami) of New South Wales. The 
specimen procured ıs a female, but ıt is hoped that a male may 
also be obtained, and that its extraordinary habit of hatching 
its eggs, by covering them with decomposing vegetable matter, 
may be shown in the garden. 


IT seems that-the experiments of Di. Ferran in inoculation 
for cholera have been stopped by the Spanish Government. 


TH Sanitary Congress at Rome has been engaged during the 
past week mainly in discussing quarantine regulations. 


WE have received Prof. Theodore Gill’s ‘‘ Account of the 
Progress in Zoology” for 1883, from the Smithsoman Repoit— 
a substantial pamphlet of over fifty pages. The special dis- 
coveries recorded have been selected either on account of the 
modifications which the forms considered force on the system, or 
because they are or have been deemed of high taxonomic im- 
portance, onthe animals øer se are of general interest; or, 
finally, they are of special interegt to the American naturalist. 
The arrangement of the account 1s as follows :—General Zoology, 
Protozoans, Porifers, Ccelenterates, Echinoderms, Worms, 
Arthropoids, Molluscoids, Mollusks and Vertebrates. Each of 
these divisions is sub-divided according to the discoveries 
to be noted. At the end, a brief bibliography of note- 
worthy memoirs and works relating to different classes is 
appended, ‘‘The statement,” Prof, Gill says, ‘‘is not intended 
for the advanced scientific student so much as for those who 
entertain a general interest in zoology, or in some of the better- 
known classes. It is compiled for the many rather than the few, 
and hence, perhaps, zoologists cultivatmg limited fields of 
research may find omissions, as well as notices of discoveries of 
minor importance.” 


ON May 20 a terrific storm raged in Paris ; a stupendous peal 
of thunder was heard at 11 a.m. It seems the lightning struck 
the top of a high furnace at St. Ouens, near Montmartre. It is 
supposed that it was attracted by a mass of lead which was 
placed at this elevated situation for some purpose. The pecu- 
larity is that no trace of the lead was afterwards found 


THE centennjal celebration of Blanchard and Jeffries crossing 
the Channel in a balloon was celebrated on Sunday at Guine, 
Pas de Calais, where the two travellers landed. 


SHocgs of earthquake were felt at Wartberg and Kindberg, 
Austria, on May 20 towards 1.30 a.m. A sharp shock was felt 
at Smyrna at 7.15 p.m. on May 26, 


Pror. Dewar, F.R.S., will give a discourse on ‘‘ Liquid Air 
and the Zero of Absolute Temperature” at the last Friday evening 
meeting of thegeason on June 5, at the Royal Institution. 
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A FEW years since the German Anthropological Society initiated 
an exhaustive investigation among German school children as to 
the proportion of those with dark and with fair complexions. This 
has been followed by simular investigations in Belgium, Switzer- 
land, and Cislethian Austria, and these have supplied gaps in the 
German inquiry, The result was, according to DjeyNutur, laid 
before a recent meeting of the Berlin Academy of Sciences hy 
Herr Virchow. In all, 10,077,635 children were examined as 
to the colour of the skin, hair, and eyes; 6,758,827 in Germany: 
608,678 in Belgium, 505,609 ın Switzerland, and 2,304,501 in 
Austria. The geographical boundaries were the Pregel and 
Dniester on the east to the Vosges on the west ; the Baltic and 
German Ocean on the north, to the Adriatic and the Alps on the 
south, The following is the result:—Of pure blondes there 
were found in Germany 2,149,027; in Austria, 456,260; in 
Switzerland, 44,865 ; a total of 2,650,152, which, on a total of 
9,468,557 (Belgium being omitted here) children examined, is 
rather more than one-fourth. The number of bruneftes was: 
in Germany, 949,822; Austria, 534,091 ; in Belgium, 167,401 ; 
in Switzerland, 104,410; a total of 1,755,724, or about one- 
sixth of a total of 10,077,635. Hence more than half the 
school children of Central Europe are of the mixed type. The 
distribution of the pure types is very different. In Germany 
31°80 per cent, is fair and 14°05 per cent, daik; in Austria the 
dark predominate, being 23°17 per cent., while the fair amount 
only to 19°79; in Switzerland the disparity is still greater, for 
the blondes are only r4‘ro per cent., while the brunettes are 
25°7; and in Belgium the blondes aie 27°50 per cent. In Ger- 
many, therefore, the fair complexions predominate; but even 
here the proportions vary greatly, getting less and less as we 
go towards the south. In North Germany the propoition is 
between 43°35 and 33°5 per cent.; in Central Germany, 
about 25°29; and in the south, only 18:44; while, on 
the contrary, the proportion of dark children diminishes 
from 25 per cent. in South Germany, to 7 per cent. in the north. 
This appears to show the incorréctness of the theory of the 
French anthropologist that we must seek the real Germans in 
South Germany, and that North Germans are a dark race, a 
mixture of Finns and Slavs. The fair people are most numerous 
in Sleswick-Holstemn, Oldenburg, Pomerania, Mecklenburg, 
Brunswick, and Hanover. That this should be the case in 
Mecklenburg—formerly a Slav district—is due, according to 
Herr Virchow, to a return-emigration of the Germans. Middle 
and Western Germany were especially the cradle of this emigra- 
tion. Flemings, Dutch, and Frisians thus reached Holstein, 
Westphalia, Brunswick, Mecklenburg, and Pomerania. Saxony, 
Silesia, and Northern Bohemia were colonised through Eastern 
Franconia, Austria from Bavaria. The emigration of the German 
tribes took place at two different periods: the first, a move- 
ment from south to west, which ended with the foundation of 
the Frankish monarchy; the other a return to the last, which 
began with the Karolingian period, and is not yet concluded. 
The latter has led to a permanent colonisation, and to the forma- 
tion of a new pure German people. The deep brown colour of 
the south and middle Germans, as well as of the Swiss, is traced 
by Herr Virchow to the Romans, Rhetians, and Illyrians, and 
especially to the remnants of the Celtic or pre-Celtic in- 
habitants, which have now become mixed with the Germans. 


Tue experiment ‘of acclimatising the American Whitefish 
(Coregonus albus), ately tried by the National Fish Culture 
Association, has met with great success Until now the attempts 
made were unsatisfactory, the utmost difficulty being experienced 
in finding suitable lakes for the reception of this valuable edible 
fish. The whitefish in question were incubated at;South Kens- 
yogton in March, and afterwards transferred to ponds at Delaford 
where they have thrived well ever since. 


on 
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TuE Naturalists’ Societies in the East of Scotland have 
advanced an important stage. They have been established, 
have worked, and now have formed a union, the first report of 
which we haxe now before us. The union embraces the societies 
in the counties of Aberdeen, Fife, Forfar, Kincardine, Kinross, 
and Perth, gud now consists of ten sociéties. The president, 
Dr. Buchanan White, of Perth, explained in his maugural 
address the functions of the union as distinguished from those of 
the individual societies Its main object of course is to carry 
on more effectually the work for which each of the societies that 
compose it has been formed, that work being the promotion of 
the study of natural science, especially of local natural science. 
Rivalry begotten of communication and connection, he argues, 
is as valuable to societies as to individuals; ‘and while each 
society was isolated and worked independently in its own dis- 
trict, the‘sum total of the work done was necessarily imperfect 
because of want of uniformity in the matter of details ; one sub- 
ject has “been thoroughly worked while another has been un- 
touched, certain districts have been investigated, while others 
have been neglected, and the relations of one district to another 
have not been considered. Each society has toiled in a quarry 
in its own district, and has brought forth good stone-, but they 
lie in an unsorted heap. The union undertakes the task of 
sorting and utilising them. On this broad principle the umon 
started, and the president lard down in the opening address the 
programme of its work for the immediate future. The first step 
was to asceitain the present state of knowledge of the zoology, 
botany, geology, and meteorology of the six counties included in 
the union. For this purpose a uniform method of treatment was 
adopted. Each reporter in his own special subject states how 
far the subject has been investigated, what parts of it especially 
require investigation, both as regards the district and the subject, 
what the probable richness of the district is, what important 
works, if any, have been published on the subject and district, 
and, finally, what work should be taken in hand at once, These 
statements make up the bulk of this first report, and there are in 
all nineteen, covering almost every depaitment of natural history. 
The umon, ıt thus appears, directs and organises the work of 
its affiliated societies, and prevents waste of power. 


Tue additions to the Zoological Society’s Gaidens during the 
past week include a White-bellied Beaver-Rat (Hydromys leuco- 
gaster), a White-bellied Sea Eagle (Haltadus leucogaster), two 
Stump-tailed Lizards ( Trachydosaurus rugosus), a Great Cyclodus 
(Cyclodus gigas), a Diamond Snake (Morelia sfrlotes) from 
Australia, presented- by Mr. E P. Ramsay, C.M.Z.S.; an 
Australian Cassowary (Casuarius australis) from Australia, pre- 
sented by Mr T. H. Bowyer Bower ; four Pucheran’s Guinea 
Fowls (Numida pucherani) from East Africa, presented by 
Commander C., E. Gussing, R N; a Kestrel (7innuncu’ns 
alidarius), British, presented by Mr. C. A. Mariiott ; seven 
Striped Snakes (Zrupidonotus sirtalis) from North America, 
presented by Mrs. A. H. Jamrach ; a Common Viper (Vigera 
berus), from Epping Forest, presented by Mr. F. W Elliott ; 
two Lions (Feli, feo) from Africa, two Pumas (Felis concolor) 
from South America, deposited; a Collared Fruit Bat (Cyso- 
nycteris collaris), four Upland Geese (Bernicla magellanica), 
bred in the Gardens. Š 





OUR ASTRONOMICAL COLUMN 


Dovusie-STaR Measurgs —Nos. 2662-63 of the Astronom- 
ische Nachrichten contain the first division of a series of measures 
of double stars made by Herr R. Engelmann during the years 
1882-84, preceded by a companion of the differences between 
the observer's positions and distances of a number of stars, with 
those measured by Dembowski and Asaph Hall, and other 
particulars bearing upon his own iesults. For seveial of the 
moe interesting binaries, the following epochs are given :— 


a 
Castor 188288 234°3 we B86 
¢ Cancri 188428 _ 670 i 0°94 
œ Leonis 188423 ai g4 wee o'66 
= Ursæ Majoris 1884'41 faa 249°6 wee 1°92 
y Virginis ... 188307 ins 155 6 ae 5°22 
42 Come Beren 188293 >..  ,IQ2I ike 0°56 # 
= Bootis 188445 Q. 266°6 és 3°65 


MINIMA OF ALGOL —The following Greenwich mean times 
of geocentric mmima of Algol have been obtained after applying 
a small correction to the period given by Prof. Schonfeld in his 
second catalogue of variable stars, so as to satisfy More nearly 
the observations of the late Prof. Schmidt in 1882 and 1883 :— 


h. m. h. m. h. m. 

July 25 13 10 Sept. 3 16 29 _ Sept. 29 11 46 
958 .. 6 1317 .. Och 2 834 

Aug. 14 1449 .. 9 lo 6 ., I9 13 26 
17 11 38 .. 12 654 .. 22 10 15 

20 826 .. 26 1457 .. 25 7 3 


CENTRAL SOLAR ECLIPSES IN NEW ZEALAND.—It is well 
known to those who are interested in astronomical matters that 
the track of the central line in the total eclipse of the sun on 
September 9 next 1s almost entirely over the Southern Ocean, 
and that the total phase will only be observable on land on the 
shores of Cook’s Strats, New Zealand. It would appesr that 
no central eclipse has traversed those islands during the present 
century ; an examination of the various ephemerides points to 
the annular eclipse of December 29, 1796, as the last which was 
there central. An annular, though nearly total, eclipse-will take 
place near the north extremity of the North Island on January 
3, 1927, while, on May 30, 1965, when the sun is barely risen 
to an altitude of 5°, he will be totally eclipsed on the east coast 
of the North Island, near its north extremity for about 2m. 208. 

It is true that in an old catalogue of eclipses which has been 
transciibed into several of our popular astronomical treatises 
those of December 12, 1890, and September 29, 1894, are men- 
tioned as being central in New Zealand, but an examination of 
these eclipses upon more recent data shows that neither will 
reach that country In the eclipse of 1890 the central line ends 
in about longitude 143° W., latitude 364° S., totality with the 
sun on the meridian taking place in longitude 129° E., latitude 
54° south, and the line thus running south of Newgealand. In 
the eclipse of 1894 it ends net far from longitude 163° E , lati- 
tude 56° S. 


THE DAYLIGHT-OCCULTATION OF ALDEBARAN ON MAY 22, 
1868. —Mr. H. Sadler reminds ùs that the occultation of Alde- 
baran to which reference was lately made in this’column, as 
having been pointed out by Mr. Newall ın 1868, when the star 
was only some eight degrees from the sun’s place, was observed 
by Prof. Asaph Hall. The observation is to be found in the 
“t Washington Astronomical and Meteorological Observations ” 
fo. 1868, p 327. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, MAY 31 TO JUNE 6 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 


employed.) 
At Greenwich on May 31 
Sun iises, 3h. 51m. ; souths, rth. 57m. 25'7s.; sets, 2oh. 4m. ; 
decl. on meridian, 21° 59’ N.: Sidereal Time at Sunset, 
12h. 42m. 
Moon (at Last Quarter June 6, oh.) rises, 2th. 16m.* ; souths, 
th. 43m. ; sets, 6h. rom, ; decl. on meridian, 18° 21 S. 


Planet Rises Souths Sets Decl on meridian 
m. h m h m _o s 
Mercwy 3 7 10 22 17 38 @.. 1343N. 
Venus .. 4 14 12 28 20 42 23 8N. 
Mars 2 50 IO 21 17 52 16 31 N. 
Jupiter .. to 13 ... I7 25 o 37* 13 10N. 
Saturn... 4 54 . I3 3 2I I2 22 24 N. 


* Indicates that the nsing is that of the preceding and the setting that of 


the following day 
. Phenonenaof Jupiter s Satellites 
June h. m Jone b. m , 
2 .. 22 50 II. tr. mg. 5 = 232 43 I oce. disap. 
4 .. 2314 Il. ecl. reap. | 6 ... 2222 I. tr. egr? 
The Phenomena of Jupiter’s Satellites are such as are iMble at Greenwich 


, 
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CHEMICAL NOTES 


IN a paper communicated by Prof. Mendeléeff to the last issue 
of the Fournal of the Russian Chemical Society, being a 1eply 
to M. Avenarius, the Professor makes a very interesting com- 
parison between his own formula of dilatation of liquids and the 

ogarithmic formula of Waterston, supported in Russia by his 
opponent, M. Avenarius.® He ghows br analysis why both for- 
mulas express with sufficient approximation the expansion of 
ether*within the limits of o° and 104°, the observations beyond 
that limit hayıng to be left aside until we have a more accurate 
knowledge pf the laws of expansion of this substance at higher 
temperatures and under higher pressues. He demonstrates, 
moreover, that the logarithmic formula is as inapplicable to 
water as his own; and, developing both formulas into series, 
he shows why his own simpler formula ought to be considered 
as a first approximation to the law of dilatation of hquids 
until the true law is discovered. Though polemic in its first 
pat, the paper is a masterly piece of scientific treatment of the 
controversy about so important a question, 

FoLLowING on the lines laid down by Mr. H. B. Dixon in 
his exper:ments on the combustion of carbonic oxide m dry and 
in moist oxygen, Mr. H. Brereton Baker has recently described 
some very interesting results regarding the combustion of phos- 
phorus and carbon in oxygen. When the elements in question 
were heated in oxygen which had been kept m contact with 
phosphorus pentoxide for some weeks, combustion occuned only 
to a very limited extent. The presence of a small quantity of 
water-vapour seems to be needed ın order to start the com- 
bustion (C. S. Journal, Trans., 1885, 349). 


THE influence of the relative masses of the reacting bodies on 
chemical changes has of late years received a good deal of atten- 
tion. Urech has discussed the well-established data regarding 
the influence of dilution, and of the presence of excess of one 
or other ingredient, on chemical reactions (Ber., xviii. 94). He 
points out that the diluent may act both physically and chemi- 
alr When ıt acts altogether as a diluent ıt does not, according 
to Urech, affect the rate of the chemical opeiation. Excess of 
either reacting body appears always to exert an influence on the 
rate of change. The causes of the variations in the rate of 
chemical change are probably very complicated ; even the shape 
and character i of the contaming vessel may exert an appreciable 
effect. x 


EXPERIMENTS are described by"M. J. Thoulet (Compt. Rend., 
xcix. 1072) on the «ffect of immersing various solid bodies in 
saline solutions, c.g. marble, quartz, &c., mm aqueous solutions 
of sodium or barium chloride. In each case a portion of the 
dissolved salt was precipitated on the surface of the immersid 
solid. The conclusion is drawn that there is an attraction 
between the dissolved salt and the solid immensed, and that the 
amount of attraction is proportional to the surface of the solid. 


SOME tıme Mr. Bayley showed that when drops of various 
solutions are allowed to fallon to filter-paper, the salt which 
was in solution in many cases iemams in the centie, and a water- 
ring extends around it. 
observations (Chem News, li. 51). He has observed the distances 
to which various substances ın aqueous solutions extend on 
pieces of blotting paper, dipped into the solutions, before they 
are left behind by the water. Great differences were noticed in 
the length to which different salts thus travelled. Mixtmes of 
salts were also examined; ın some cases one salt passes on, 
leaving the other completely behind. Thus a solution of quinine 
and berberine sulphates was separated by the method described ; 
the former salt passed on through the paper after the progress of 
the latter had quite ceased. Dulute -sulphuric acid behaved 
similarly ; pure water alone passed onwards. In the case of 
simple salts dissolved in water, the rule appeais to be that the 
more dilute the,solution, the quicker 1s the separation into salt 
and water. 


CHEMISTS are beginning to realise that the structural formule 
they have so long regarded as final expressions are, after all, 
very imperfect representations of chemical operations. The 
molecule of a compound has been treated as a structure built up 
of atoms ; in their anxiety to learn the relations of these atoms 
chemists have almost forgotten that the molecule is itself a whole, 
Attention has of late been recalled to this aspect of molecular 
formule, Hartley’s researches on ‘‘the relation between the 
mofecular structure of carbon compounds and their absorption 
spectra ” have æd to results of much interest ın this direction. In 
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a paper communicated to the Chemical Society on May 7, 
Hartley brought forward a series of facts which lead to the 
conclusion that ‘‘ molecules vibrate as wholes or units, and the 
fundamental vibrations give ıise to secondary vibrations which 
stand in no obvious relation to the chemical constituents of the 
molecule, whether these be atoms or smaller molecules. Hence 
it ap that a molecule is a distinct and individual particle 
ehh cannot be truly represented by our usual chemict! formule, 
since those only symbolise certain chemical reactions and physi- 
cal properties, and fail to express any relations between physical 
and chemical properties.” : 


NASINI (Atti d. Ace. d. Lincei Rdet., 1885, 74) has been pur- 
suing his inquiries pervs the “atomic refraction” of sulphur 
in various compounds, and obtained results which lead him 
to conchide that the variations in the refraction-equivalents of 
sulphur compounds cannot be explained by the ordinary struc- 
tural foımulæ employed ım chemistry . These variations appear 
to be connected neither with the valency of the sulphur-atom in 
the different molecules, nor with the nature of the other atoms 
which are associated with the atoms of sulphur. Changes in 
the structure of sulphur-contaiming molecules seem te be ac- 
companied by changes in the refraction-equivalents of these 
molecules, but these changes cannot be regarded as due to 
vaiiations in the valency, or arrangement, of the atom of sulphur 
they must 1athe: be attmbuted to some cause which affects the 
molecule as a whole. 


WE notice a very interesting and important discussion raised 
in the ¥ournal of the Russian Chemical Society (vol. xvi. 3) 
by Prof. A. Butleroff, with regard to Prof. Menshutkin’s ex- 
planation of isomerism by ‘‘ substitution,” M. Butleroff very ably 
advocates the theory oÈ ‘í structure,” z.¢. of a combination of 
molecules, instead of atoms, and of compound molecules with 
atoms. The chief principles advocated by the author appear as 
follow :—We are 1ight in speaking, as of a real thing, about 
mutual chemical relations between atoms and molecules; and it 
is only by admitting some differences in these relations (some 
differences in the manner of their ‘‘union’’) that we can eaplai 
the phenomena of isomerism. These differences are constant, 
permanent to the molecules; they aie their inseparable charac- 
teristic attributes. These principles being admitted, the author 
deduces from them the following conclusions :—‘‘ (1) The scheme 
of substitution (advocated by Piof. Menshutkin) permits 1ghtly 
to foresee and formulate isomerides only when mie simetre is 
supposed known ; (2) it requires auxihary hypotheses, and it is 
deyoid of simplicity and lucidity ; (3) the fundamental ideas, both 
of the theory of substitution as applied to organic bodies and 
of that of chemical structure, are the same ; therefore the former 
gives nothing new which is not given by the latter ; (4) being 
narrower and more one-sided, when applied to isomerism in 
organic bodies, the former—if it be applied alone—<does not 
in many instances foretell ceitam phenomena which are simply 
and eatily foreseen by the theory of chemical structure,” 





GEOGRAPHICAL NOTES | 


A BriTIsH Mission from India is being sent to Cashmere in 
charge of Col. Lockhart, who is accompanied by Major Wood- 
thorpe, Capt. Barrow, and Dr, Giles, and an escoit consisting of 
two non-commissioned officers and twenty men. The chief 
object of the Mission 1s to obtain further geographical informa- 
tion concern: the countries on the northern and western 
frontiers of Cashmere. It will visit Chitral and the neighbour- 
hood of that place, and will be absent for several months. 


M. LEONARDO FÉA, of the Museum of Natural History at 
Genoa, has been despatched by the Itahan Government on a 
scientific- journey to Burmah. He 1s to make zoological collec- 
tions, and also to make various scientific observations. He was 

rovided with lettérs to the Burmese Government at Mandalay, 

he Geographical Society of Rome has received from Capt. 
Molinari reports of two journeys which he has recently made in 
the Shan States. e 


AT the usual meeting of the Dutch Aardrijkskundig 
Genootschap on Apl 18, 2 general view of those paits of New 
Guinea was given to which the Society. wishes to send an expe- 
dition. The Government has promised a giant not exceeding 
10,009 florins a yem, and under such cncumstances the expedi- 
tion 1s to be confined to geographical investigations. Paiticulars 
could not yet be given, since the proposals of the Society were 
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still under consideration with the Government in the Dutch 

Indies. It was mentioned, however, that the expedition would 

probably go to Doreh or to Onin ; many offers to accompany it 
ve been made to the Society. 


AT a recent meeting of the Paris Geographical Society, 
M. Romanet du Cailland described the ie and travels of 
Ordofiez de Cevallos, who was born at Jaen towafds the 
middle of*the sixteenth century, and who commenced his 
journeys all over the world at the age of seventeen. He 
visited various countries in Europe, and travelled several 
times to both Americas. He then became a pnest, without, 
however, renouncing his dominant passion. He went as mis- 
sionary to the Philippines, thence to Canton and Japan. From 
Japan he set sail for China again, but a storm drove him on the 
coasts of Tonquin. Having received permission to land, he 
went to the Court in 1590, and visited various parts of the Indo- 
Chinese peninsula, Malacca and India. He started then for 
Buenos Ayres, touching at the Cape of Good Hope, and endea- 
voured to go to the west coast of South America by the Straits 
of Magellan, but was prevented by an English fleet, which 
barred the Straits. He returned to Buenos Ayres, and in 1595 
undertook a journey, similar to that ın which Crévaux lost his 
life, by Tucuman, the P: ay, Potosi, &c., preaching by the 
way to the savage tribes, whom he calls the Quixos, Omaguas, 
&c. He fought also agains the black Indian cannibals, called 
by the Spaniards the Gimarrons or Caribs. Ultimately he 
returned to Seville and became a canon. In 1607 the Bishop of 
Macao gave him a message from the King of Tonquin desiring 
him fo return to that country, but he could not do so. The 
works of this indefatigable traveller are: (1) ‘‘ Historia y Viage 
del Mundo” ; (2) “ Relaciones verdaderas de los Reynos de la 
China, Cochinchina, y Champan” (Jaen, 1628) ; (3) * Triunfos 
de la Santissima Cruz” ; (4) “ Descriptio Indie Occidentalis,” 
in the ‘‘Novus Orbis sive descriptio Indies Occidentalis” of 
Antonio de Herrera (Amsterdam, 1622). 


A BLUz-BOOK just issued by the Foreign Office contains five 
maps referring to the Russo-Afghan boundaries. The first is a 
chart of the routes followed by members of the Boundary Com- 
mission from Kushan to Bala Murghab ; the second is a repro- 
duction in English of a Russian mulitury map of the frontier ; 
No, 3 is a copy of a map of South-Western Turcomania, pro- 
duced in Russia; No. 4, which was prepared by M. Lessar, 
shows his explorations; while the last is a sketch map to ilius- 
trate the various zones and lines of frontier proposed at one time 
or other recently by Russia and England. 


The Austrian Tourist Club has appointed a committee with 
the view of making experiments for the improvement of the 
natural dramage of certain parts of the Karst which are liable to 
periodical inundation. This celebrated region ın the north of the 
Adriatic is remarkable for its underground rivers, which com- 
municate with the surface here and there by vertical shafts. 
Through these openings the surplus waters escape to the surface 
when thé underground channels are filled to overflowing, and in 
that way considerable tracts are periodically converted into tem- 
porary lakes. The well-known Lake Zirknitz is only one of 
dozens of such lakes that are formed in this district every year. 
The practicability of preventing these inundations by enlarging 
the underground channels has been discussed on several occa- 
sions in the Tourist Club, and now the fust attempt to carry this 
scheme into effect is about to be made with the Pinka Jama, a 
natural shaft leading down to an underground channel about a 
mile and a half from the Adelsberg Cavern. - 


HERR GLASER, the Austrian explorer, is about to undertake 
a new jouiney in Southern Arabia. He will go first from 
Sanaa to Manb, and will then visit in succession Wadi-Davassir, 
Nedjd, Omaun, and Hadramant. In a similar journey which 
he made some time ago he brought back 276 inscriptions of the 
Sabeans, who were regarded in the time of the Ptolemys as the 
wealthiest people of Arabia. 


CAPT. JENNINGS of the Royal Engineers, has returned to 
India {according to the Proxcer) after a sucoessful exploration of 
South-eastern Persia, including the hitherto unknown Sarhad 
country. He carefully examined all the roads and the configura- 
tion of the country, and is said to bung back a mass of useful 
information with regard tô this region. 


THE last number (xx.) of the Excursions ad Reconnaissances 


of Saigon contains, among others, two papers by that inde-~ 


fatigable student of Indo-China, Capt. Aymonier, one on Cam- 


. 
bodian epigraphy, the other oma journey in Laos. Dr. Tirant 
gives the second of his paper on the reptiles of Cochin 

hina and Cambodia, and M. Hardoum concludes the account 
of a recent journey in Siam, 


Petermanns Miltherlungen (No. 5, 1885) contains a paper, 
accompanied by an excellent map, on Kaffraria and the eastern 
bound lands of the Cape Colony, by Herr Schunke, sohe 
observations on the sanitary fed€ures of the Upper Amu-Darya, 
and an account of the Geographical Congress-at Hamburg, 





A YEARLY AND A DAILY PERIGD IN 
TELEGRAPHIC PERTURBATIONS 


GINCE July 1, 1881, all disturbing currents at forty-four tele- 
phic stations in Norway and Sweden regarding time, 
duration, force, duection, &c., have been at my request regularly 
recorded. These observations will of course first obtain real 
importance when a longer series is available ; still, I believe it 
would be of interest at present to investigate whether.for these 
telegraphic perturbations a similar yearly and daily period could 
be established, such as have been proved for the aurora and 
other terrestrial magnetic phenomena. My time being now 
rather limited, extensive researches are not possible; of the 
mentioned forty-four stations I have therefore selected four, and 
herewith present the results of my investigations. 
The four stations are named and located as follows :—~ 


o g ‘ 
Kistrand 70 25N. 25 13 E.G. 
Lodingen ... ... 68 24 ,, fe 1 I ,, 
Trondhjem... 63 27 ,, a BOG, 
Bergen... a. 60 245, ie 520 ,, 


My researches have been made for the three years from July, 
1881, to June, 1884. As the Norwegian stations do not do 
night work, the observations coid only be taken from 7 o'clock 
m the morhing till midnight. 

I have first noted the number of days for each month on which 
telegraphic perturbations have been observed, excluding those 
caused by thunderstorms. These numbers besider the totals for 
each month and year are shown in Tables I. to IV. 


TABLE I.— Kistrand 








Month 188r to 1882 1882 to 1883 x883 to 1884 Total 
July eee iis 2 on 8 s.. II 
August .. O we @ 12 i 3 15 
September.. 7 ues 12 Ir 30 
October... I4 PA 20 6 40 
November... 10 ie 22 3 35 
December ... 13 ia 8 3 24 

anualy .. 5 “ie 7 fo) 12 

ebruary ... 7 tee 10 9 26 
March... ... 13 ows 16 4 33 
April... 25 ae 6 12 43 
May .. .. 19 one 4 3 26 - 
June .. «16 gi 5 5 24 

Year ... 128 a «124 i 67 ne 319 
TABLE II.— Trondhjem 

Month 1881 to 1883 1882 to 1883 1883 to 1884 Total 
July .. 0. 67 A š on 10 bee 22 
August in n4 sos aos 3° un 15 
September... 10 a 6 ie 3 8 19 
October .. 15 <3 II oes 6 ee 32 
November... II aes 16 6° 33 
December... 14 6 5 25 
Jennay a. I2 oie 7 I 20 

ebiuary ... 16 5 10 4 30 
March... ... 18 eA 8 7 33 
Apul e a. 14 ii 4 2 20 
May .. .. I7 2 1° 20 
June .. 6 6 3 15 

Year ... 144 T 89 oe: 51 we 284 

The monthly totals for the three years are graphically repre- 


sented in Fig. 1. Both the numbers and the figure show appar- 
ently that the yearly period gor the telegraphic perturbations is 
identical with that of the aurora, z.¢. its maximum coincides with 
both solstices and its minimum with both equinoxes. Of especial 
importance is the minimum at the time of the bummer solstfte, 
when the aurora, as is well known, ceases, onaccount of the 
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brightness of the noithern night The perspicuity with which 
the yearly comse of the period is drawn in the four repiesenta- 
tions of Fig. 1 may even be called surprising, conside:ing the 
material of observation only embraces three years. ~ 


. Fig. ! 
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« 
TABLE IL]. Loding.n 

-~ Month 1881 to 1882 1882 to 1883 1883 to 1884 Total 
July a 3 Op wid 3 we? 10 
A ae 6 x 3 I Io 
September 9 ‘ 3 3 14 
October 8 a II I 20 
November... 8 . 14 4 26 
December 2 š 5 o 7 
January 5 . 4 o 9 
February 10 . I0 3 23 
March 9 P 9 6 24, 
April Io ‘ 4 3 17 
May i cy . 3 2 12 
June 2 6 o 8 
Year .. 79 x 75 “y 26 180 

TABLE IV.—Bergen 

Month 188x to 1882 x882 to 1883 1883 to 1884 Total 
July 2 . I e. 3 aes 6 
August  . 0 . 3 . 2 5 
September 5 í I Pe I 7 
October 5 i 3 a 4 12 
November... 6 . 10 a 3 19 
December .. 6 , 6 I 13 
anuary e 3 š I 2 6 
‘ebruary 3 ` 9 fe) 12 
March . 10 k 4 4 š 18 
Apnl 9 ‘ 3 I 13 
May 4 2 o 6 
June .. 3 1 o 4 
Year ... 56 44. : 2I S I2I 


Tables I. to IV. will show the great frequency of these tele- 
graphic perturbations in Norway compared with those of all 
other countiies in Europe. In the totals of the years a constant 
decrease for al? four stations is visible which decidedly coincide, 


with the diminishing appearance of the aurora during recent 
years in this country. After some years it will probably be 
seen how the telegraphic peiturbations have the 11-year period 
in common with the aurora. 

In order to determine the daily period, I have investigated 
how often during the three years in every hour fiom 7 a.m. till 
midnight perturbations have been observed (excluding those 


caused by thunderstorms), Table V. shows the resul? :— 

TABLE Vy i 

7 8 -9 10 Iz 1a 

Kistrand ... 42... IIJ a. 135 .. 139 .. 141 a 137 

Trondhjem .. 24 . 6t . 84 . gr . 88.. 88 

Lodingen ... If... 30... 39.. 4&8.. 47 a 4 

Bergen... .. Que 23... 230. 24 28... 29 

I a 3 4 5 6 

Kistrand ... 122... 128 .. 133... 155 177 .. IQI 

Trondhjem . 81... 91... 75 + 93 120... 123 

Lodingen .. 36... 41... 43... 57 70... 80 

Bergen... . 27 2. 43... 37 «. 40... 42 47 

7 8 9 10 I 12 

Kistrand ... 227... 247... 238... — — Hs 

Trondhjem ... 137 . 136 .. 138... 77.. 69 . 6I 

Lodmgen ... oI... 96 . 100 . FO. 65... 54 

Bergen.. a 52... 6I. 77a. 51. ÓIL.. 59 
Fig. 2 gives these numbers in graphic representation. It will 


Fig.2. 





be seen that the telegraphic perturbations show a very prominent 
maximum in the evening, 8 tll 9 o’clock. Intimations of a 
trifing maximum (with the exception of Bergen) Io till 11 a.m., 
and a succeeding minimum 1 to 2 p.m. are also visible. 

Other occupation taking up my time at present a more ex- 
tensive and detailed investigation must be postponed. 

Christiania $ SOPHUS TROMHOLT 

J 


A NOTE RELATING TO THE HISTORY OF 
THE AURORA BOREALIS 


AMONG northern authors none has given the writers on the 
Amora Borealis more to trouble than Peder Clausson 
Friis, 1566-1614, Minister at Undal, near the town of Mandal, 
m Southern Norway. This, for his time, very productive 
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author, wrote, towards the end of the sixteenth century, a 
itreatise, “ About Greenlana.” In a second edition (about-1600) 
he added some extracts from the ‘‘ Kings-murro-,” “and among 
these, one about the Anroia Borealis But here he has inserted a 
remark, which in a high degree has attracted attention and 
-caused astonishment, and which, till now, has been mexplicable 
to the investigators of the Awiora Borealis, I give further on a 
translatior® of the description of the Aurora Borealis in the 
“ Kings-mirror,” and after ıt the version of Peder Clausson :— 
Kings-mirror 

‘t Such a nature and condition has the north-light, that the 
more obscure the night, the more brilliant it appears, and only 
in the night is ıt to be seen, never dwing the daytime, and 
especially in profound darkness, but seldom by moonlight. It 
appears as a laige flame from a heavy fire seen from afar. Out 
of this flame protrudes, apparently up in the air, sharp points of 
unequal height, and very unsteady, so that now one, then 
the othe: js higher, and in such a mane this light is pendent 
like a luminous blaze. As long as these flashes are most intense 
and bright, such a keen light iadiates from these streams of fire 
and rays, that outdoor people can find their way, and even go a 
hunting, if it should be necessary. Also, when people. are in 
houses provided with windows, it is so bright inside that all 
present can 1ecognise each other. But this light is so fluctuating 
that ıt sometimes seems to darken, as 1f a black smoke ora heavy 
nebulous cloud had been puff d into it, and then shortly again tt 
seems as if the hght were about to be smothered in this smoke, 
and almost become quite extinct. But as soon as this fog 
commences to dissolve, then this light brightens, and clears up 
for the second tıme, and it happens even that one would believe 
that heavy spaiks emitted from it as from a red-hot iron just 
taken out of the forge. When the night declines, and with ay- 
break this light begins to decrease, and when the day has set in 
it seems entirely to disappem.” 


Pater Clausson Frus 


“ In Greenland a meteor and bright light is seen on the sky 
dwing the night, which app-ars in the following manner: the 
more obscure the night the more brilliant is the lgbt ; that is to 
say, the less the moon shines, aud when she ts in her prime or 
wane, the more this light becomes visible in the shy, however, 
always towards the north, AND NEVAR SO HIGH IN THE SKY AS 
TO BE OBSERVED IN OTHER COUNTRIES THAN GREENLAND, 
ICELAND, AND THE NORTHERN PART OF NORWAY, and for that 
reason st 18 called North-lipht, 

“Tt appears as a flame or a darting fire, and extends over the 
sky ke a tall and slender hedge, and it rushes up and down tn a 
trice as if many organ pijes were posted one bende the other, and 
in the twinkling Saa. one shoots up and the oiher down, and 
where the flame darts ckarest up and down, gack and forwards, 
it can grow dim and almost leave behind ita smoke; but the 
next moment light up again on another spot, or catch fire where it 
just before seemed to be extinguished. Nobody who has not him- 
self seen it, can imagine how quickly this light moves forwards 
and backwards, as 4f tt were hopping and dancing with much 
agitation. And when this light is most intense, people can 
perceive everything in the houses as s/ the moon were shining. 
At daybreak this northlight fades away.” 

The ‘‘Kings-minor” was written about 1250, at all events 
before 1260, and probably later than 1240, The home of the 
unknown, but at all events Norwegian, author may be looked 
for, according to the sagacious reasoning of H. Geelmuyden 
(Christiania Ob ervatory) between 64° 23 and 64° 58’ N. lat. 
(not far from the town of Namsos). This description of the 
awora is indeed unparalleled in the awora hterature of the past 
ages ; the noble but unvainished manner in which he de-cribes 
the phenomenon has not a counterpart in the same or at a much 
later penod It is peculiar, however, that the aurora is men- 
tioned in the ‘‘ Kings-mirror” as a phenomenon chiefly charac- 
teristic of Greenland, and not even an intimation 1s given as to 
1ts being visible in Norway. This description indicates, never- 
theless, quite plainly that it ıs based oa the authors own 
observation of the aurora in his native countiy, and it 1s there- 

1 The Kings-muror (Konun, i i 
Norwegian work, in a Ser peared Se e i e avo 
stood at the height of culture at his time, has expounded his philosophy and 
especially his views on State administration and ethics, m the form of con- 
versations between a father and son Itis a book on d manners, somal 


intercourse of the highest interest, because of the whole form of culture 
which it represents, and 1s written in elevated tone 





ir? 


fore beyond doubt that he wa®%amiliar with the phenomenon,? 
although he has considered Greenland—the country situated, 
according to the opinion of past ages, farthest towards the noith 
—the proper home of the awora, 

In Peder Clausson’s above quoted version of the aurora de- 
scription m the “‘ Kings-mirror” I have made the remarks and 
expressions differing from the ‘ Kings-murror” conspicuous*oy 
italics. It will be seen that hi®citation is 1ather free ; many of 
these conspicuous expressions, if not all, pomt to Peder 
Clausson’s knowledge of the aurora through his own observation, 
The more striking is the conspicuous remark that the awora in 
Greenland does not appear so high in the sky as to@e observed 
in other countries than Greenland, Iceland, and the northern 
pat of Norway. i 

This remark has been inserted in many other publications, 
and all histouians of the aurora from Maran to Fritz have 
occupied themselves with the notable circumstance that, accord- 
ing to this remark, the aurora was not visible dwing the last 
half of the sixteenth century in Southern Norway. But nowhere 
in the whole history of the aurora is it so evident how much 
caution must be displayed m drawing comprehensive inferences 
from a single remark of an old author. 

Peder Clausson has, in a single copy-of his treatise on Green- 
land in the year 1604 or 1605, with regard to the aurora, added 
the following important ‘‘note,” hitherto unknown to the 
investigators of the aurora :—~ 

“ This northlight was, as before said, only seen in past times 
in northern countries. But in the period of my infancy, about 
the year 1550, it was first seen by people who live ın the 
southern part of Norway, however not higher on the sky than 
the Polar Star. But since the year 1570 it ascends to such a 
height that 1t appears to us in the south-east and in a southern 
duection, and T Supposs that it is seen at present also ın other 
countries,”” 3 

Peder Clausson’s relation is thus in downright contradiction 
with the interpretation given to his above-mentioned remark. It 
remains now to explain how he could write, in the year 1600, 
that the aurora was only visible in the extreme north of No- 
way. It may be seen that he had the opinion tha! the anrora, 
in ‘‘ past times,” was only visible in ‘‘the northern countries ”’ ; 
the silence of the ‘‘ Kings-mirior” about this phenomenon in 
Norway has perhaps brought him to this conclusion. The 
remark ‘‘and never so high in the sky as to Me observed,” 
&c., therefore, in all probabitity describes the circumstances 
which, after his opinion, took place at the time when the 
“ Kings-muror” was written The additional clause, ‘and for 
that reason it is called northlight,” seems at the same time to 
intimate that he, by the previous remark, would explain why 
the autho: of the ‘* Kings-mirror” uses the expression north- 
light (namely, because it is visible only ın the extreme northern’ 
countries). SorHus TROMHOLT 

Chnistiania 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—T wo studentships have been established at St’ 
pms College on the foundation of the Rev. Mr. Hutchinson: 
ate Senior Fellow. They are of the value of 60/. a yeai for two 
years and aie tenable with a Foundation Scholarship. Any 
student of the College who shall be ond fide engaged in the pur- 
suit of some branch or bianches of physical or natural science or 
in the study of Semitic or Indian languages, and shall be of not 
less than nine and not more than eighteen terms’ standing from 
the commencement of his residence in the University shall be 
qualified to be a candidate, and if there 1s no candidate belong- 
ing to the College of sufficient merit in these studies, the Council 
may elect a student engaged in any study, whether a member of 
the College or not. The Council may impose such conditions 
on the students as shall encourage genume study after the best 
methods—e.e. they may require him to present ın writing an 
account of his studies, to deliver lectures, &c, The election will 
take place in June each year. 

It will be seen that a Hutchinson student may be free to work 
at biology in: Naples, to joip an Eclipse Expedition, to study 
Pali in Ceylon or Hebrew in Cambiidge. We hope to hear of 
the Hutchinson students in the future. 

The Senate has approved of the erection of anew Chemmal 


1 The author himself never visited Greenlar@l. 
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Laboratory according to Mr, Stewmson’s design, and tenders are 
to be obtained as early as possible. 

Mr. J. W. L. Glaisher, F.R.S., is to be Additional Examiner 
in Part III. of the Mathematical Tripos in January, 1886. 

Prof, Bonney and Mr. J. J. H Teall are appointed Examiners 
for the Sedgwick Prize to be adjudged next year. 

Brof. Macalister will take a class in Osteology during the 
Long Vacation. There will als be an Introductory Practical 
Course in Anatomy, illustrated by that of the Dog, superin- 
tended’ by the Professor and Mr. Rolleston. The Demonstrator 
will take a practical class ın Histology during the Long Vacation. 

2 a 





SCIENTIFIC SERIALS 


Fournal of Anatomy and Paystology, vol. xix., Part 3, April 1, 
contains :—On the development of the blood-corpuscles in the 
embryo of Perca Aias, by K. F. Wenckebach (plate 11). — 
Movements of the ulna in 1otation of the fore arm, by Dr. J. 
Heibeig.—The nature of ligaments, part ii, by J. B. Sutton 
(plate 12).—Supernumerary cervico-dorsal ver tebra-bearing ribs, 
with vertebral and costal asymmetry; abnormal articulation in 
a sternum, by W A, Lane.—Some points in the histology of 
the medulla oblongata, pons varolu, and cerebellum, by Dr. 
W. A: Hollis (plate 13).—The external auditory meatus in the 
child ; the relations of the Jai and trachea to the vertebial 
column in the foetus and child; a rme abnormality of the 
pancreas, by Dr. J. Symington (plate 14).—The existence of 
a fourth species of the genus Balenoptera, by Di, G. A. 
Guldberg —Some variations in the anatomy of the human liver. 
—Notes on some unusual variations in human anatomy, by Dr. 
A. Thomson,—Observations ın reference to bilateral usymmetry 
of form and function, by Dr. F. Tuckerman —Case of exostosis 
of the ulna, by Dr. R. J. Anderson.—The mu culus sternalis 
and its occuirence ın (human) Anencephalcus monsters, by Dr. 
ri Shepherd (plate 15).—The venous system of the bladder 
and its surroundings, by E. H. Fenwick (plate 16), 


The ¥ournal of Physiology, vol. v., Nos. 4, 5, 6, contains :— 
Observations of the gastric glands of the pig, by M. Greenwood, 
——Hematin compounds, by V. D. Harris.—Papain digestion, by 
S. H. C. Martin. —The secietion of oxalic acid in the dog under 
a varying diet, by T. W. Mills. -On the comparison of the con- 
centrations of solutions of different strength of the same absorb- 
ing substance, by S. L-a.—On the mutual antagonism between 
lime and potash salts in toxic doses, by S. Ringer —The be- 
haviour of the red blood corpusgles, when shaken with indifferent 
substances, by S. J. Meltzer and W. H. Welch.—On the cardiac 
rhythm of Invertebrata, by W. B. Ransom —Some expetiments 
on the liver ferment, by Florence Eves.—An experimental in- 
vestigation showing that Veratria is similar to hme salts in many 
respects as regards their action on the ventricle; also showing 
that veratria and lime salts are reciprocally antagonistic, by S, 

inger.-Some obseivations on the influence of the vagus and 
accelerators on the heart of the turtle, by T W. Mills.—On the 
anatomy of the cardiac nerves in certain cold-blooded verte- 
brates, by W. H. Gaskell and Hans Gadow. 

Vol. vı., Nos. 1 and 2,—Is the nervous impulse delayed in the 
motor nerve terminations? by A. W. Hoisholt —Obuervations 
on some of the colouring matters of bile and urine, with special 
reference to their ongin ; and on an easy method of procurmg 
hæmatin from blood, by C. A. MacMunn.—The edible bird’s 
nest, or nest of the Java swift (Callocalia midifica), by J. R. 
Ah aa e yeocity a accommodation, by J. W. Barrett. — 
—On the physio! of the salivary seeretion ; , the para- 
lytic secretion of alive by J. N. Langley, peg Fe 

Gegenbaur's Morphologisches ¥ ahrbuch, Bd. x., Heft 4, contains; 
On the morphology of nails, by C. Gegenbaux.—On direct 
nuclear division in the embryonal membranes in the scorpion, 
by F. Blochmapn (plate 22).—-On the derivation of the neural 

tem in the nematodes, by O. Butschli (plate 23) —Studies on 
the developmental history of the cœloms and Ccelom-epithehal 
in the amphibia, by B. Solger (plates 24 and 25).—Some re- 
marks on the true relations of oiganisation in the so-called cilio- 
flagellates, and ın the noctiluca, by O. Butschli; with a note by 
E. Askenasy (plates 26 to 28).—The foramen magendii, and the 
opening in the recessus laterales of the fourth ventricle, by C. 

ess (plate 29).—Reply to Dr. Baur, by Dr. W. Dames. —On 
the beaks of birds and dinosaurs, by Dr. G. Baur. 


Latschrift fur Weissenschaftliche Zoologie, Band xli., Heft 3, 
contains :—Omthe history of the formation and on the morpho- 


logical value of the ova of Nepa cinerea and Not necta glauca, 
by W. Will (plates 20-22).—On the powers of transformation 
in the Mexican Axolotl, by Mane von Chauvin.—Contribution 
to a knowledge of the Trematodes, Distomum pallratum, nov. 
spec., and D. reticulatum, nov. spec., by A. Looss (plate 23). 
—The formation of the radula in the Cephalophorts Mollusca, 
by R. Ressler (plates 24 and 25).—Studies of the fauna of the 
larger and smaller ponds in the Riesengebirge, by O..Zacharias 
late 26).—On some common developmental processes in 
ertebrates, by J. Kollman. 





SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, April 23 —‘‘The Essential Nature o 
the Colouring of Phytophagous Larvæ (and their pupee) ; with 
an account of some Experiments upon the Relation between the 


Colour of such Larvee and that of their Food-plants,” by Edward 


B.-Poulton, M.A., of Jesus and Keble Colleges, Oxford. 
Abstract. 

The Essential Nature of the Colouring of Phytophagous Larva. 
—Phytophagous Jarve are coloured by pigments derived from 
the food-plant, pigments proper to the larvee, and tissues such 
as fat, which lend incidental aid to the colouring. The altered’ 
plant-pigments hithe:to detected in larve are chlorophyll and 


»xanthophyll, causing the colours green and yellow. The former 


is termed metachlorophyll, because of the difference between its. 
spectrum and that of unaltered chlorophyll (in the leaf), and 
because of the chemical differences between its solution in larval 
blood, &c., and any known solution of plant chlorophyll. The 
evidence 1s at present insufficient to watrant the use of a separate 
name for the derived larval xanthophyll. Other colours hitherto 
examined are due to true pigments or tissues. 

The following table indicates the situations occupied by the 
different causes of colour, and gives to some extent the historic 
order of their employment. ‘a aA 
I. The internal tissues and organs A pee tract. 

c. 
a 


with ready-made colour 


II. The p e of derived pig- 
ments through the walls of the b The bood.. ia tissues 
digestive tract-into ree a i j 

III. The appearance of true pig- } a. The hypodermis. 


ment in 4, The cuticle. 


These causes explain larval and pupal colour, except such 
instances as the metallic tints of certam pupe. ‘The different 
stages of coloration mentioned in the table weie not often 
mutually exclusive, but each new method was an additional 
resource. The derived pigments more often confer general 
resemblances, the true pigments special resemblances In many 
cases the green colour is due to metachlorophyll in the blood 
only (many Noctuse), while in other cases it is also placed in the 
subcuticular tissues (Sphingide), The former larve lose their 
colour locally on slight compression, while the swollen uncom- 
pressed pait becomes of a deeper tint. When larvæ me di- 
morphic—green and biown—the. colours of the former are 
mainly due to metachlorophyll, of the latte: to true pigments. 
Such important differences in the causes of colour commonly 
occur among larve from the same batch of eggs, or in the life- 
history of a gieen larva, which becomes brown, or vice versa. 
The blood ol brown larvæ, with transparent skins, 1s colourless 
except in very thick layers; in the brown Chærocampa elpenor, 
the blood becomes brown, but the bands of metachlorophyll and 
xanthophyll can be faintly seen. Hence these pigments are not 
destioyed beyond the point at which they cease to interfere with 
the changed colour. The derived pigments may exist unchanged 
in the blood after the larva has altered in colour, if the super- 
ficial pigments are completely opaque (many geometers), This 
persistence of the derived pigments may be very important to 
the organism. Thus the larva of Ennomos aneularia is an 
opaque brown geonteter, but pupates in a cocoon of loosely- 
attached leaves throtgh which it can be seen. Before pupation 
the true pigment disappears, and the larva and pupa are 
coloured by metachlorophyll. Again, in many instances the 
derived pigments are retained in the blood of the pupa and’ 
segregated in the ova, when these are yellow or green, serving 
to tinge the newly-hatched larva before the effects of its first 
meal can become apparent. But after such a long period, and’ 
the alternation of solution in blood and deposition in tissue,, the 
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colour of the more stable plement = xanthophyll- preponderates 
over the green of the metachlorophyll ın the newly-hatched 
larva. The bands of xanthophyll are distinctly seen in an 
alcoholic extract of crushed ova taken from the bodies of moths 
which have been preserved for ten years or longer. In blown 
and dried laeve the greens soon fade, while the yellows persist 
and the pigment can be detected after many years. The true 
pigments gre also unaltered. In larve preserved in spint the 
‘derived pigments quickly disappear, and the alcohol is yellow 
with xanthophyll, while the true pigments are unchanged. 
These facts are also true of phytophagous hymenopterous larvee, 
as well as in the lepidoptera. Thus in Nematus curtispina the 
en colour is due to derived pigment, while the broad white 
orsal band is due to fat collected on each side of the dorsal 
vessel (and it can be seen to move with the pulsations of the 
datter). In Cresus Sepientrionalis fat becomes the vehicle for a 
yellow colour, The few exposed pupe of moths are coloured in 
the same manner as the larvee (49. the Hphyride and Æ. angu- 
daria). In the Epbyridse, dimorphic larvee—green and brown— 
produce pupe which follow the colour of their respective larvæ. 
Larval markings can often be seen upon the pupa immediately 
after pupation. Thus the pupa of Sphinx ligustr: 13 marked by 
the oblique stripes of the larva. e pupæ of butterflies are 
nearly always protectively coloured, and often possess the derived 
pigments. In FPupilio mackaon the derived pigments of the 
pupi are segregated in a very remarkable chitinised (?) sub- 
cuticular layer, which is quite opaque, so that no effect 1s pro- 
duced hy the bright yellow blood (xanthophyll). 

Methods of Investigation and Spectra of derived Pigments.— 
Zeiss’s micro-spectroscope was always employed, with bright 
sunlight as the means of illumination, The blood is obtained 
by pricking the pupa or the larva im some situation remote from 
the digestive tract. Existing under pressure, most of the blood 
at once emerges as a lear bight green or yellow liquid (when 
the deved pigments are present). It is received into a tube- 
section, with one end cemented to a glass slide, and when full a 
cover glass is placed upon the open end, becoming fixed by the 
drying of the blood. In most cases the blood so prepaied will 
keep for months. The spectrum of metachloophyll is as 
follows (in the case of the bright green fresh blood of the pupa of 
Tygara bucephalus in a thickness of 23 mm.) :— 

hief band in the red, 71—65, coatinuous with a less ab- 
sorption extending to 58°, darkest fiom 58'5—59'5; a broad 
band from 52'—48' with the dimmed blue and violet coming 
through 48°-42', from which latter point the violet end is 
absorbed. There is no absorption of the extreme red. A Zeiss’s 
scale is adopted in which r‘=1/100,000 mm. 

Comparing this spectrum with that of true chlorophyll, as seen 
in two fresh calceolaria leaves, the whole spectrum is shifted 
towards the violet end in the Jatter case, with the exception of 
the end absorption, which extends to 43°. The chief band in 
the red is 7o°-64°5, and then the continuous absorption of 
metachlorophyll is replaced by two bands: 61°- 63° and 57°5 
— 60°, and if anything the former is the darker. The broad 
band 1s 47°5 — 51°, and the dimmed blue and violet 47°5 — 43°. 
The chief difference is the continuity of the three bands of the 
red end in metachlorophyll, and the fact that their darkness is ia 
the order (1) (3) (2) from the red, instead of (1) (2) (3). A 
similar spectium (as far as ıt could be identified by the use of a 

araffin lamp) was observed in a clear green fluid from the 
Sinestiva tract of the larva of Phlogophora meticulosa. In 
yellowish green blood (pupa of S. Lyusiri) the absorption at the 
violet end is aided by the xanthophyll! present, which gives two 
bands if the thickness of blood be  ufkciently small. In some 
cases a third band is also present. Thus the blood of S. Zzgustri 
in a thickness of 3 mm, does not give the band of chlorophyll in 
the red, but shows three bands in the more refrangible half of 
the spectrum: 48 -50°, 45°-—46°25, and 42° — 43° the violet end 
being absorbed at 41°, Between these areas of absorption the 
spectrum is dimmed The three bands become less distinct in 
the above-mentioned order, and the third can only be seen under 
favourable conditions of light, and appemsto be absent in some 
cases. Mr. Sorby states that a thiid band, due to another sub- 
stance, is sometimes present in the xanthophyll spectrum. While 
the spectrum of metachlorophyll is very constant over a large 
number of larvee and pupæ, in the living green pupa of Ephyra 
puncaria, & form of chlorophyll with a rather different spectrum 
was met with, in which the second band of true chlorophyll is 
present instead of the continuous absoiption, while the third 
band could not be seen in the slight thickness obtainable. The 
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term ‘‘ephyra-chlorophyll” igiven to this pigment, which is 
dissolved in the blood of the pupa. Metachlorophyll, and 
probably xanthophyll, are united with a proteid in the blood. 
The addition of ether to green blood brings down the combined 
pigment and proteid in the form of a green coagulum, from 
which the ether does not dissolve the metachlorophyll, but 
gradually takes up the xanthophyll, becoming bright yelléw. 
Alcohol, on the other hand, d@compéses the combined proteid 
and pigments, the coagulum rapidly becoming decolonsed, and 
the xanthophyll passing at once into solution, while the meta- 
chlorophyll disappears. Hence it seems that the latter pigment 
depends upon its association with the proteid foreits extreme 
stability and permanence under the action of light. This per- 
manence is necessary for the larva, since any colour due to 
derived pigments implies the penetration of light, and often the 
complete translucence of the whole organism, and, further, there 
are long periods {at the ecdyses), during which the pigments 
cannot be renewed, because no food is taken. Then there .are 
the extreme cases of the green Ephyra pupæ, and the green 
pups: of P. machaon, freely exposed to daylight during two- 
thirds of the year. It seems certain that the derived pigments 
are merely protective, and are of no further importance 1n the 
physiology of these organisms. Thus it 1s not probable that 
there are any marked differences between the physiological pro- 
cesses of the green and brown larve from the same batch of 
eggs, orin the processes of a green larva which has become 
brown, or vice versé. The blood of larvæ seems to be always 
acid (and so with all pupe examined, except Æ. punctaria, of 
which the blood was neutral, in the only instance in which the 
blood of this pupa was tested), but I have as yet been unable to 
obtain a sufficient quantity of blood to determine what acid is 
present. The blood forms a solid, black coagulum which is due 
to oxidation, and does not take place when the blood is preserved 
in the manner described above. The injured parts of larvee 
which have healed are black. ft is probable that the darkening 
of pupæ and of the cuticular pigment of lar væ 13 also due to oxi- 
dation. There is great variability ın the amount of clot formed 
and in the rapidity of the process. 

Historical,—Mr. Raphael Meldola, in the Proc Zool. Soc. for 
1873, and in the editorial notes to his translation of Weismann’s 
“ Studies in the Theory of Descent,” Part. II., ‘‘ Onthe Origin 
of the Markings of Caterpillars,” &c., argues very convincingly 
for the use of plant-pigments by green larvæ > points out 
that internal feeders are neveregreen unless their food contains 
chlorophyll, and that when this is the case (Wepticula oxyacan- 
thella, &c.) they may be green, although the colour cannot be 
of any advantage to them. Pocklington (confirmed by Dr. 
MacMunn) found chlorophyll ın the elytra of Cantharides, and 
Chautard seems doubtful about the same pigment in this situa- 
tion (Compt. Rend., January 13, 1873, and dun. Chim. Phys, 
5, iL, 1-56). Dr. MacMunn found a band in the red which 
resembled chlorophyll, by concenhating hght on the integument 
of the larva of Pieris rapæ and examining with a micro-spectio- 
scope ; but both he and Krukenberg ee the pigment to the 
larval digestive tract. (See eferts of Britsh Association 
at Southport, 1883, and a letter by Dr. MacMunn to NATURE 
for the week ending January 10, 1885). It is very unlikely that 
the green colour of so thick and opaque a larva can be due to its 
digestive tiact, and it is probable that the blood, with its dis- 
solved metachlorophyll, was lost in the manipulation. From 
memory of the ss of the larva, and from examining a 
blown specimen, ÍI should certainly infer that there are also 
denved pigments in the subcuticular tissues. 

The Relations between the Colour of Phytophagous Larva and 
that of their Food- Plants.—Entomologists have been long aware 
of the fact that the colours of many larve vary (within the 
limits of the fame species) according to the colom of the plant 
upon which they are found. Complete references to the obser- 
vations hitherto recorded upon this point occur ip Mr Meldola’s 
writings (mentioned above). Among the most important of 
these 1s a paper by Mr. R. M’Lachlan (Trans. Ent. Soc , 1865, 
p. 453) in which data are ge as to Eupithecia absynthiate, 
which were yellowish when found upon Senecio Jacoba, reddish 
upon Centaurea nigra, whitish upon Matricaria. When nearly 
full grown they were all given Senecio yacokea without altering 
the colour of the 1eddish ang whitish varieties. From this Mr. 
M’Lachlan argued (1) that it was necessary for the larvee to have 
fed on the one kind of plant from the egg to acquire the resem- 
blance ; (2) that the colon? is not caused by the food showing 
through the somewhat transparent integument. Mr. Meldola 
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quotes many instances in which tff@ larva of S. /gusrri has been 
observed to vary according to its food-plant (laurustinus, lilac, 
privet, ash). Ihave for many years known of the difference 
between the lilac and privet forms (the latter being of a brighter 
yellower green than the former, with brighter stripes). In 1884 
I bred twelve larvae fiom the egg upon privet, and the same 
nuiiber upon lilac. All the privet and six of the lilac larve 
reached maturity, and, without Reeption, showed the differences 
indicated above. A more remarkable instance is afforded by 
Smerinthus ocellatus, Mr. Meldola quotes Mr. E Boscher as 
finding many yellowish-gieen varieties of this larva upon Salie 
viminalis, a&d many bluish-gieen varieties upon S. triandra, 
similar to those which are well known to occur upon apple 
The former varieties possessed the 10ws of reddish-brown spots 
which sometimes occur on this variety of the larva. pon 
another species of Salix he found instances of both varieties. In 
1880 Mr. Boscher conducted some breeding experiments at Mr. 
Meldola’s suggestion, feeding the larve from the egg upon 
S. triandra, S. viminalis, and apple, respectively. Only three 
of the third lot survived, and were all of the bhush-green form. 
I have also found (Trans, Ent, Soc., Part I., April, 1884) that 
S. rubra and S. cinerea produce the jellowick variety, but 
S, viminalis the bluish form, according to my experience. In 
1884 I fed five lots of six larvee each, from the egg, upon apple, 
crab, Salix viminalis, S. cinerea, and S. rubra, respectively. 
On a few occasions S. dadylonica and triandra were substituted 
for S. ruéra, and ordinary apple for crab. The were 
hatched July 15 to 18, and most of the larve were full fed by 
August 23, with the following results :—4Z2/: the five larve 
were typical bluish-green forms. Crab: the five Jarvee were 
also typical bluish-green. S. viminals: the four larvæ were 
not so whitish as the above-mentioned lots, but were almost 
intermediate. S. cémerca: the four larvee were also intermediate. 
S. rubra: the four larvæ were yellower than any of the others, 
but were not much beyond intermediate forms. The yellowest 
was separated on A 14, and fed upon apple, becoming 
adult August 26, by which time ıt was rather whiter than any 
others of the same lot (S. rubra). 

Thus there was no doubt about the effects produced, but there 
was a strong tendency all through towards the bluish variety, 
which the food-plant could only overcome to the extent of 

roducing an intermediate form. The same conclusions were 
ormed by a Smpauison of larvee found in the field during 1884. 
Thus two nearly opposite varieti@s were found upon the same 
tree (? S. yerruginea, Anderson); an intermediate variety was 
found upon S$. rudra, and a bright yellowish variety upon apple 
At the same time the great majority of larvæ found were such as 
I should have anticipated. 

Experiments were made upon the younger captured larve, 
which were fed upon food-plants tending towards a different 
colour. The results were similar to those mdicated by the 
former experiments. Some effect could be produced in an 
intermediate vanety by fee it for some considerable time 
upon a food-plant known to have strong tendencies, but no 
such effect is produced upon a larva with a strongly-marked 

_ colour, #.¢. one with strong tendencies itself, and corresponding 
with those of the food-plant. But the former experiments show 
that a very stiong larval tendency may be counteracted to the 
extent of producing an intermediate form by feeding it from the 

upon a food-plant tending strongly in the other direction. 
When this latter effect has become manifest, it was proved that 
an-appropriate change of the food at a comparatively late period 
may produce some considerable effect ın the-direction of the 
original tendency. The most probable explanation of the above- 
mentioned facts is that the effects of the food-plant are here- 
ditary, and accumulate when the larvee of successive generations 
feed upon plants with the same tendencies. Conversely feeding 
upon plants with different tendencies, and interbreeding, ac- 
counts for the grregularities observed. Thus in the larve fed 
fiom the „it is supposed that the previous generation (or 
generations) fad upon plants tending towards bluish-green larvee. 
The yellowish larva found upon apple must have descended 
fiom a line fed upon S. ruéra, or a plant with the same effects. 
The localisation of a food-plant would overcome both causes of 
irregularity, the liability to lay eggs on plants with different 
tendencies, and the chance of interbreeding between the two 
varieties. - 

This explanation is in accordance with the fact that the larvæ 
ar@of a very uniform tint upon apple trees ın gardens, which 
are to a ceitaingextent locally separated from the various species 
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ot sallow growing by the banks of streams, and in damp lanes and 
hedgerows. The strong effects pioduced upon the larve by 
apple, the usual proximity of many trees, and the sluggish flight 
of the Smerinthi, doubtless all conduce towards the uniformity 
between the larve upon this food-plant. On the other hand, 
there is the test facility for (the observed) irregularity in the 
results of sallow upon the larva, for many so-called species with 
various tendencies grow close together, so that ther® must be 
interbreedmg and the deposition of eggs on various species of 
food-plants, even in the case of very sluggish insects. It is 
probable that certain conflicting statements as to the effect of 
the different food-plants upon the larva of S. /igustri are to be 
explained in the same way. As to the structural cause of the 
variability in these two larve,. the main factor is a change in the 
relative amounts of the two derived pigments. Thus there 1s 
more xanthophyll in the blood of the pupa of a yellowish 
S. ocellatus than in the other case ; and more chleropuyii with 
less xanthophyll, in the blood of the pupa of S. Agsustrt, from 
the greener larva fed upon lilac than fiom one fed upon 
privet. The result of this adjustment of the relative 
amounts of derived pigment is to produce a colour which har- 
monises with the part of the envionment imitated—the under- 

sides of the leaves in the case of S. ocellatus, the tout ensemble of 
the food-plant in the case of S. Ayusirs, In neither instance 
can the effects be due to the most direct and simple action of the 
food itself—the solution of its pigments in their normal propor- 
tion showing through the skin. This is disproved by the fact that 
S. ocellatus eats the whole leaf, but resembles the underside, 

and imitates in derived pigments an appeaiance largely due to 
texture ; further, the effects do not at once follow a change of 
food, and a strong larval tendency may even cause the re- 

arrangement of the derived pigments, so as to produce an effect 
unlike the leaf. The simple view allows no room for larval 
tendencies or for delayed effects. It has also been rendered 
very probable that the effects accumulate during successive 

generations. In the case of S. Jigusirs there is the additional 
difficulty that the larval pigment of the oblique stripes is affected 

by the food-plant as well as the derived pigments. Such effects 

cannot be explained by any simple theory of phytophagic effects, 

but it still holds good that phytophagic pigments play a most im- 

portant part in larval coloration, and afford the chief material 
whichis moulded by some influence—subtler than that which is ım- 

plied by the term ‘‘phytophagic” itself—into likeness to a special 

part of the environment. The little we know of this influence 

points towards a nervous cicle whose efferent effects are seen in 

the regulation of the passage of altered plant-pigments through 

the digestive tract into the blood, and finally the tissues, and in 

the colour of a certain amount of larval pigment, while the 
afferent part of the circuit must originate in some surface capable 

of responding to delicate shades of difference in the colour of the 

part of the environment imitated This interpretation is rendered 

unusually difficult by three facts: the gradu working of the pro- 

cess, often incomplete in a single life ; the excessively complex and 

diverse results, and the special character of the stimulus (for it is 

only the part of the environment imitated which produces any effect 

—e g. the undersides only of the leaves in the case of S. ocellatus). 

During the present year I hope to experiment further upon the 

subject, and I have a large number of living pupa of S. 

ocellatus, with the life-histories of their respective larve care- 

fally noted. 


Chemical Society, May 7.—Dr. Hugo Muller, F.R.S., 
President, in the chair.—The following papers were read :—On 
some points in the composition of soils; with results illustrating 
the sources of fertility of Manitoba prairie soils, by ware B. 
Lawes, Bart, LL.D., F.R.S., F.C.S., and J. H. Gilbert, 
Ph.D., LL.D., F.R.S., V. P.C, S.—Researches on the relation 
between the molecular structure of carbon compounds and their 
absorption spectra, by Prof. W. N. Hartley, F.R.S. In con« 
tinuation of the authors previous researches (7rans., 1881, 
57-60 and 111-128; 1883, 676-678), measurements have been 
made of the wave-lenkths of the rays absorbed by the following 
substances :—(1) Afomatic hydrocarbons: benzene, the three 
xylenes, and naphthalene. (2) Aromatic tertiary bases and 
their salts: pyridine, picoline, qrinoline, and their hydrochlor- 
ides. (3) Addition products of tertiary bases and salts: piper- 
idine, tetrahydroquinoline, and its hydrochloride. (4) Primary 
aromatic bases or amido-derivatives and salts thereor: ortho- 
and para-toluidine and their hydrochlorides. In the preparation 
of solutions, a milligram-molecule, that 1s, the molecular weight 
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in milligrams, was dissolved in 20 c.c. of a diactinic solvent, and 
made up to a given volume, generally 20 c.c. In this way 
molecular weights were made to occupy equal volumes. Photo- 
graphs of the absorption spectra were taken through definite 
thicknesses of solution. The lines of tin, lead, and cadmium 
were used a8 references ; the positions of the bands were mea- 
sured on the photographs by means of an ivory rule divided into 
hundredths of an inch, and those measuiements were reduced 
by means of two curves to oscillation frequencies and wave- 
lengths. As far as possible, the absorption curves are drawn to 
a uniform scale. These cuves indicate the molecular actinic 
absorption of each substance. The following deductions are 
drawn :—When an atom of nitiogen is substituted for an atom 
of carbon 1n the benzene or naphthalene nuclens, the propeity 
of selective absorption is still retained. When the condensation 
of the carbon and nitrogen in the molecule of a benzenoid com- 
pound or tertiary base is modified by the addition of an atom of 
hydrogen to each atom of carbon and nitroge ', the power of 
selective absorption is destroyed. When the condensation of 
the carbon in quinoline is modified by the combination therewith 
of four atoms of hydrogen, the intensity of the selective absorp- 
tion 1s reduced and is not destroyed. A very pure specimen of 
uinoline fiom coal-tar gave an absorption cuive identical with 
that of quinoline prepared synthetically by Skraup’s method. It 
may further be added that molecular actinic absorption of a salt 
is different from that of the organic base which it contains, 
although the acid exerts no absorptive power by itself. Some- 
times the difference is very great, but the area included by the 
curve of the salt is always less than that of the base. Mole- 
cules vibrate as wholes or units, and the fundamental vibrations 
give rise to secondary vibiations which stand in no obvious 
relation to the chemical constituents of the molecule, whether 
these be atoms orsmaller molecules. Hence it appeais that a 
molecule 1s a distinct and mdividual paiticle which cannot be 
-truly represented by our usual chemical formule, since these 
only. symbolise certain chemical reactions and physical proper- 
ties, and fail to express any ielation between physical and 
chemical properties —Researches on the action Pa the copper- 
zinc couple on oiganic bodies ; Part x., henzyl bromide, bs Dr. 
J. H. Gladstone, F.R.S., and Alfred Tribe.—On the selective 
alteratidn of the constituents of cast iron, by Thomas Tuiner, 
Assoc.R.S.M.—On the existence of nitrous anhydride in the 
gaseous state, by Prof. G. Lunge.—On the reaction between 
nitric oxide and oxygen under varying conditions, by Prof. Gi 
Lunge. Experimental evidence 1s given for the following con- 
clusions :—(1) That when nitric oxide is mixed in the diy state 
with an excess of oxygen they combiné exclusively, or nearly so, 
to form N,O,. (2) Dry NO and Op with an excess of the 
former, yield a large proportion of N,O, along with N,O,, both 
in the state of gas. (3) In the presence of water, NO in the 
presence of an excess of O, 1s altogether converted into HNO. 
(4) If NO and O, meet in the aaron of concentiated sul- 
phurie acid, neither N,O, nor HNO, is formed, even with the 
greatest excess of oxygen; but the reaction is— 
450,H,+4N0 + 0,=480,(OH)(ONO) + 2H,0. 
‘The pearing of these facts on the theory of the vitriol-chamber 
“process is then discussed. The author considers that N,O,, and 
not NO as hitheito assumed, 1s the carer of oxygen, and that 
as long as any appreciable quantity of SO, 1s present, no nitric 


oxide 1s foimed, the following being the reactions whereby the 
sulphuric acid 1s formed :— 


250, + NaO; + O,+H,O =2S0,(0H)(O,N) 

2S0,(OH)(O,N) + H,O = 280 (OH), + N40. 
Anthropological Institute, May 12,—Francis Galton, 
F.R.S., President, in the chair.—The election of R. Brudenell 
Carter, F.R C.S, was announced —The Earl of Northesk 
exhibited a collection of Maor: worked jade.—Mr. Sepping 
Wright exhibited a spormi in oils of King Tawhiao, in native 
costume.,—Mr. J. H. Keiry-Nicholls, F.R.G.S., 1ead a paper 
on the origin and manners and customs of the Maori race. The 
orizin of the Maoris and the date of their arrival in New 
Zealand is unknown. The natives iefe® to Hawaiki as the 
fatherland of their race, but there is no reliable evidence to show 
where that land was situated. The lecturer believed that the 
Maoris emigiated from the Tonga islands to New Zealand, and 
referred to the resemblance between the two races, and to the 
affinity of the two languages. The word ronga occurred no less 
than sixteen times m the Maori tongue. The natwes of the 
two countries when they met could converse with but httle 


= w 
difficulty. The Maoris are d®Malay stock, and came with the 
gradual spread of that race through the eastern islands of the 
Pacific to the more southern groups. The race is greatly on the 
decrease. In Cook’s time (1769) the whole native population 
was estimated to exceed 100,000. In 1859 it only amounted to 
56,000. In 1881 the numberhad decieased' to 44,099, of whom 
24,370 were males and 19,729 females. Calculating at “the 
same rate of decrease, about tif year 2000 the Maori 1ace would 
be extinct. The principal diseases conducing to this decay were 
phthisis, chronic asthma, and scrofula, the two first bemg prin- 
cipally brought about by a half savage, half civilised mode of 
lie, and the latter from maladies contracted sace the first 
contact with Europeans. The native religion stil exercises a 
widespread influence over the people; ıt consists of a kind of 
polytheism, a worship of elementary spirits and deified 
ancestors. They have a vague conception of a Superior Being, 
and believe m a Ranga, or heaven, and a Po, or Hades. The 
Maoris are divided into tribes whose members are bound to- 
gether by the strictest union. The ownership of the soil:is by 
tribal tenure, and each tribe holds a commercial interest in 
lands, forests, cultivations, and fisheries, The tribes dwell 
together in villages, and each Aap, or tribal family, cultivates a 

orton of land sufficient to meet its immediate requirements. 

he Maoris own about 15,000,000 acres of land in the North 
Island, not yet alienated to Europeans. The ownership of the 
soil was secured to the natives under the treaty of Waitadgi 
made in 1840. The tribes are governed by hereditary chi 
In 1858 a king was elected by consent of the tribes under the 
title ot Potatau the First. He was succeeded by his son, 
Matutaera Te Pukepuke Te Paue Tu Karato Te-a-Botatau Te 
Wherowhero Tawhiao, or Potatau IL This was the king who 
last year visited this country. 
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Royal Society, May 18.—E. Sang, LL.D , Vice-President, 
in the chair.—The first instalment of a paper by Prof. Chrystal, 
on the Hessian, was read. The chief object was to contribute 
to the theory of the number of intersections of a curve and its 
Hessian at any one point as depending upon the nature of the 
singularity at that point.—In a paper on the distribution of 
potential in a thermo-electric circuit, open or closed, Prof, Tait 
detailed the various real additions to our knowledge of the subject 
in their chronological order. He showed what isat present the 
most probable arrangement potential in the circuit, and what 
classes of experiments remain to be made ın order to settle the 
point.—A paper by Mr. Bioom gave numerical details of the 
percentage contiaction of volume when a saturated solution of a 
salt in water is diluted with an equal bulk of pure water. 


Paris 


Academy of Sciences, May 18.—M. Bouley, President, 
in the chair.—On the results of errors caused by defective 
instruments ın the determination of ceitun astronomical ele- 
ments, by M. M. Loewy.—On the iadiation of heat during the 
night in connection with the normal lowering of the temperature 
during the months of Apul and May, by M. J. Jamm. This 
loweiing of the temperature, often so destructive to the sping 
c.ops, is 1ightly attributed by meteorologists to nocturnal radia- 
ton, which the author finds attams its maximum about the. 
months of April and May.—Note on the prophylactic inocula- 
tion recently practised on Rio de Janeiro against yellow fever, 
by M. Bouley. This experiment, first mtroduced by Dr. 
Domingos Freire, has since been carried out on a large scale 
under the control of the Government Since the month of March, 
1883, as many as 1109 persons of all ages, nationalities and con- 
ditions of life have been subjected to sub-cutaneous injections 
with the attenuated virus cultivated for the purpose. In some 
cases the injections were admunistered in houses where the 
scourge had a few hours before proved fatal to Some of the in- 
mates, Yet no misadventure of any kind has followed, and this 
preventive measure seems so far to have been attended by the 
best results —Anatomical study of the feetus of a spermaceti 
whale, by M. Pouchet.—Note on the annular protuberance 
regarded as the prime motor of the cerebral mechanism, the 
focus or centre of localisation for speech, the reasoning faculty, 
and the will, by M. Bitor. From his studies in cerebrology 
the author concludes, against the generally accepted opinion, 
that the thnd left frontal convolution 1s not the s or 
centre of speech, which he localises in the annular pro- 
tuberance. In the same region he also co®siders that the 
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intelligence fnd will are localised, so that even slight lesions 
of the central part of the annular protuberance destroy 
both the faculty of speech and of reason. He accordingly 
denies that the strictly psychic faculties are located in the cerebral 
cortex, which 1s the seat only of the organs of sense.—Note on 
the influence of the ship’s motions (iolling and pitching) on the 
Sag Ayo made at sea with the Renouf mercury level, by 
M. O. Callandreau.—Rematks onthe observations of the planet 
Saturn made during the present year with the 0'22 refiactor of 
the Meudon Observatory, by M. E L Trouvelot.—Note on the 
verification of the laws of vibiation for elastic circular plaques, 
by M. E. Meicadier.—On the production of induction sparks at 
high temperdures, and on its apphcation to the study of the 
spectrum, by M. Eug Demarcay.—Composition and heat of 
combustion of a variety of coal from the Altendorf mines of the 
Ruh Basın,ıby M. Scheurei-Kestner.—Note on the buccal 
membrane characteristic of the cephalopods, by M. L. Vialleton. 
From a micioscopic study of this organ, the use of which has 
hitherto been unknown, the author hee that it should probably 
be regarded as a rudimizutary aim.—A study of the chlorophyll 
action of plants as distiûct from their respiration, by MM. G. 
Bonnier and L. Mangin. By ‘‘chlorophyll action” the 
authois understand the decomposition of the carbonic acid of 
the atmosphere by the green parts of vegetables in the 
light. This function they claim to have separated from 
that of 1espuation hitherto studied in connection with it, and 
here give the first result? of their researches on the two physio- 
logical functions studied apait. — Note on the unc acid 
present in the saliva and in the nasal, pharyngial, bron- 
chial, and vaginal mucus, by M. Boucheron. — On the 
influence of the lunar declinations on the displacément of 
the atmospheric currents, by M. H. de Parville —On the 
earthquakes and volcanic eruption, which are of such frequent 
occurrence in Central Americs, by M. de Montessus. The 
author heie communicates some of the results of a systematic 
study of these phenomena prosecuted for the last four years at 
San Salvador and neigiboumg distric's. —Note on some under- 
ground 1umblings heard in the Island of San Domingo on 
August 28, 1883—that is, on the same day as the Krakatoa 
e.uption, by M. Alex. Llenas.—Remarks on M. Gavoy’s work 
on the ‘‘ Morphology of the Encephalon,” presented to the 
Academy by M. Larrey. 
' -BERLIN 
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Physical Society, March 8.—®:. Kayser showed a new 
electro-dynamometer constructed according to the directions 
of Prof. Bellati. Hitherto dynamometers consisted of two 
spirals—an external one, fixed, and an inteinal, movable, with 
bifilar suspension, which, being both successively traveised by 
the currents to be measured, produced a deflexion of the movable 
spiral that was proportional to the square of the strength of the 
current. The technical difficulties attending the construction of 
these instruments were very great, and Prof. Bellati had there- 
fore substituted for the infer spiral a bundle of annealed iron 
wires hanging to a cocoon thiead inside the fixed spiral. Seeing 
the annealed non wires possessed no residval magnetism, they 
weie at once magnetised by any curent and their deviation was 
likewise proportional to the square of the strength of the current. 
This dynamometer was highly sensitive with weak currents. An 
intercalated telephone, the membiane of which was feebly 
stiuck, gave deviations of from sixty to eighty paits of the 
scale—a sensitiveness which till then had been attained by 
no dynamometer. Dr. Kayser at the same time showed 
a globular dynamometer, after the d ign of Frohlich, in 
which the inner. sphal. was coiled up lke a ball, and a 
Siemens torsion dynamometer for strong currents in which 
the inner spital was fixed, the outer movable, and the 
deviation read by a torsion. apparatus. In the discussion 
which followed the speake: stated that the measurements 
hitherto taken had proved great precision on the part of Prof, 
Bellats’s dy namometer.—Dr.: Dieterici reported on the results of 
an investigation carried out by him in.the last session into the 
electric residuum. The phenomenon had been expeumentally 
examined by Piof. Kohliausch, and theoretically treated by Rie- 
mann; but the formule set up by the latter did not correspond 
with the results of the experiments, and therefore the speaker 
undertook a new treatment of the sybject. The experiments 
were carried out with a condenser, the lower plate of 
which was connected with the earth, the upper with a 
smalle mercury cup.- A metal hoop led fiom the latter 
to a second mgcury cup which on one side communi- 
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cated through a metallic wie with one half of a quadrant 
electrometer, and on the other side through a second hoop with 
a third meicury cup. The second half of the electrometer 
and the third mercury cup were in permanent communica- 
tion with the earth. The two hoops could alternately be raised 
out of the quicksilver by cords passing over a pulley of let down. 
If the first hoop were lifted up, the electrometer was conducted 
to the earth, the upper condenser plate, on the other hand, 
was isolated, and could now be charged Thereupon the hoo 
was let down; the condenser now stood in connection wit 
the earth and discharged itself. Finally, if the second hoop 
were raised, the condenser was connected with the electro- 
meter, and both isolated. The residuum after the discharge 
could now be measured. The charge was effected by the highly 
constant dry Daniell cells (according to Herr v. Beetz), and in 
the different series of experiments the continuance of the chaige 
was varied between five minutes and twenty-four houis, as the 
strength of the current was likewise varied. For each dura- 
tion and strength of charge the residuum was dete:mined 
m its course in respect of time in a series of individual determina- 
tions. The dielectric of the condenser was a paraffin plate 
and air. The experiments showed that under a charge of short 
dmation—say, five to ten mmutes—the residuum rose very 
rapidly with the time, and soon attained its maximum ; so that 
its curve mounted very steeply and soon ran parallel to the 
abscissa of the time. nder a charge of long duration, again, 
the curve rose moie slowly indeed; had, howevei, always 
greater values, and lay with more flat bend over the curve of 
sboit charge. On changing the strength of the curent the 
elechic residuum was always in proportion. Dr. Dieteiici now 
treated the theory of the phenomenon, and briefly sketched the 
couse of its theoretic investigation, which, under the assumption 
that the dielectric was infinitely thick—-that 1s, neglecting 
the influence of the thickness lad to formula which very 
well explained the experimental 1esults, The formule were, 
however, only empnical : they did not allow the determination 
of the constants of the phenomenon. In conclusion, the speaker 
dwelt on the analogy of the electric residuum to the phenomena 
of heat, which had also under theoretic treatment found its 
expression by application of heat-formule, and to the elastic 
after-effect which Prof Kohlausch had already pomted out. 
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Reals Accademia dei Lincei, March 1.—Fossil 1emaiņns 
of Dioplodon and Mesoplodon, found m the Upper Tertiary 
in Italy.—Signor Capellini made a communication concerni 
a paper of his, in which he illustrates and desciibes the fo: 
remains of Ziphioids with elongated belemnite-shaped beak, 
found in various places in Italy These remains belong to the 
following species ras. ae Jongrrosiris, D. gibbus, D. tenui- 
rastris, 5. oniensis, D. medilineatus, D. senensis, D., laveleyi, 
D, meneghintt. A few remains aie ascribable to the genus 
Meso, n. The specimen described -by the author add seven 
species of Ziphioids to the fossil cetaceans found in Italy ; four 
of these being already known in the Upper Tertisry of Belgium 
and England, while the three otheis are entirely new. It must 
be remembered that before 1875 no fossil remaims of Ziphioids 
were known to exist in Italy. From that time til now there 
have been discovered about ten species, some of the remains 
belonging to which are of great importance to paleontology and 
stratigraphical geology —On the mineral volcanic eyectamenta 
found in the east of the Lake of Bracciano.—Signor Stiuver 
communicated an abstract of a memoir, in which he explains 
how, after long and fiuitless searches, there had been found 
within the last few years, in the region lying to the east of the 
Lake of Bracciano, numerous mineral gectamenta similar to the 
bombs of Monte Somma, and the mineial ates of the 
Monti Albani, of Pitigliano, and of Lake Laach, in Germany, 
These gecfamenta are found between strata of tuff or lapilli and 
fragments of various rocks. Among the numerous minerals 
composing the aggregates, Prof. Struver draws special attention 
to the sarcolite, a minetal hitherto found but rately, and that 
only on Monte Sommae The gecfamenta in question present, 
in respect of the extraordinary diversity in their forms, great 
analogy to the aggregates of a like nature found in the other 
places mentioned, but nevertheless have a local stamp of their 
own, and their diversity is in correspondence with the position 
of the volcanoes from which they were ejected, ond the rocks of 
the regions in which these volcanoes were active. Prof. Struver 
draws attention to the fact that these aggregates must at one 
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time have been united together and formed a single deposit, 
and shows how that excludes the hypotheses that they were 
formed in the place where they are now found, and that they are 
derived from deposits anterior-to the period of volcanic activity. 
—On the relations between the maxima and minima of the solar 
protuberanées, and the maxima and minima of the diurnal 
oscillation of the declination magnet. Prof. Tacchjni, after 
giving am account of his own reseaiches already published, on 
the maxima and minima of che sunspots and solar protuberances, 
referred to the observations of Piof. Schiap on the values 
of the range of diurnal oscillation of the declination needle, and 
from the comparison of the two sets of observations, it appears 
that of late years the connection between the solar protuberances 
and terrestrial magnetism is more strikingly manifest. These 
and other similar observations, Prof. Tacchini added, corroborate 
the idea entertained by himself and some others, that electricity 
plays the chief part in the solar protuberances, and that electri- 
city is able to produce corresponding magnetic disturbances on 
our globe. It may therefore be inferred with certainty that the 
phenomena of the sunspots, the solar protuberances, and terres- 
trial magnetism are closely connected together, and that by means 
of one of these sets of phenomena it ıs possible to determine 
with tolerable precision the epoch of the other two. In dealing, 
however, with phenomena of rather long period continuous 
observations for at least half a centuwy are necessary to make 
our researches complete —-On the spectroscopic observations of 
the limb of the sun and the solar protuberances made in 1881 
and 1884 at the Royal Observatory of the Capitol.—Prof. 
Respighi laid before the meeting some considerations of his 
own, based on observations made in his own observatory, and 
leading him to conclusions different from those of Prof. Tacchini. 
He maintains that the maximum of solar proluberanoss oc- 
curred towards the end of the third quarter of 1881. Holding 
that the sun-spots are due to partial cooling of the surface of the 
sun, and the protuberances to the escape of gases from the m- 
terior, Prof. Respighi believes that such perturbations are not of 





a nature to occur in periods, even though they retain a certain 


relation among themselves, and still less can he admit any con- 
nection between the maxima of the solar protuberances and the 
elements of terrestrial magnetism.—Meteorological observations 
made by Signor P. Orlandi, a physician of Rome, during the 
years 1809-1820. Signor Narducci called attention to a manu- 
sciipt in the Biblioteca Angelica, containing some interesting 
medico- meteorolerical observations made by Signor Orlandi, a 
medical man belonging to Rome, between the years 1809 and 
1820. These observations are copious and complete, having 
been made daily. They also include notices of movements of 
the earth’s crust and inundations of the Tiber. Signor Narducci 
mentioned that Dr. Orlandi was a maa of science and writer of 
great renown in his time. Large extracts from the observations of 

rlandi are to be published in the Annals of the Cential Office of 
Meteorology, and they will thus be able to be compared with those 
published by distinguished astronomers belonging to the same 
epoch.—On the Jast and recent maximum of sun-spots and solar 
protuberances. Prof. Riccò gave an account of his own observa- 
tions made at Palermo on the phenomenon of the solar pro- 
tuberances, which was so important on account of its coincidence 
in time with very singular manifestations of the solar macule. 
Prof. Riccò deduced fiom his own observations, harmonising, 
as they do, with those of Prof. Tacchini, that, starting from the 
last maximum in the period of eleven years, the number of the 
protuberances went on increasing till 1881, when a first maxi- 
mum occurred. It was further verified that the absolute maxi- 
mum fell between the end of 1803 and the beginning of 1804, 
and that on that occasion the maximum of ee con- 
tinued beyond that of the sum-spots, Finally, leaving out of 
account secondary oscillations, Prof. Riccd asserted that a 
parallelism may be observed between the frequency of sun-spots 


and protuberances, the prinapal maxima and minima of both- 


henomena coinciding with one another.—On the relation 
beeen the maxima and minima of the sun-spots and the 
maxima and minima of the diurnal variagions of the declination 
needle observed at Genoa. Prof. Garibaldi has made a com- 
parison between the normal compensat&d series of groups of 
sun-spots observed by Prof. Tacchini during the period 1877-84 
and te series of diurnal variations of the declination needle 
observed at Genoa during the same period. From the mirror- 
tracings of the author it appears that the two series agree per- 
fectly. Hence, considering that the observation of the sun and 
its spots depends upon the clearness of the sky, while the mag- 
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netic influence of the sun cag always act, and observations ot 
magnetic changes can always be easily made, Prof. Garibaldi 
arrives at the conclusion that the epochs of maxima and minima 
of the sun-spots may be mferred from the indications of the 
declination needle when direct observations are not cbtainable.— 
Action of nascent hydrogen on methyl-pyrrol. Drs. Ciamician 
and Magnaghi having already ascertained by previous Lesearghes 
that pyrro/ is converted into @ alkaloid called pyrrofim under 
the action of nascent hydrogen, communicated a preliminary 
notice of the experiments commenced by them with the wiew of 


increasing the number of bodies belonging to the pyrrolin series, 


experiments in which they studied the action of nascent 


hydrogen on other derivatives of pyriol.—On a m€thod for the 


ectric calibration of a metallic wire. Dr. Ascoh, pointing out 
that in accurate measurements it cannot be assumed that the 


length and resistance of a wire stand in a constant relation to 


one another, described a very simple and easily applied method 


of his own by means of which a wire can be quickly and per- 
fectly calibrated without the aid of special instruments and with- 
out accessory measurements. By the constraction of a cmve 
the resistance of the corresponding piece of wire is obtained 
from the area limited b 


the curve.—Other communications : 
Prof. Besso presented a first note on a class of differential linear 


equations of the fourth order and on the equation of the fifth 
degree —Prof. Gomes-Teixeira furnished a paper on the deter- 
mination of the algebraic pait of the integral of rational 
functions,—Prof, Riccò made a preliminary note on the observa- 
tions made by him on red glows.—Dr. de Franchis offered 
various considerations on some relations between the velocities 
of efflux, the 
molecular velocities of gases. 


ecific heats, and the mean squares of the 
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. THE DEINOCERATA OF WYOMING 


Dinocerata, a Monograph of an Extinct Order of 
Gigantic Mammals. By O. C. Marsh. Monographs 
of the U.S. Geological Survey. Vol. X. (1884.) 


OX the high plateau that lies to the west of the Rocky 

Mountains, along the southern borders of Wyoming 
Territory, the traveller who js moving westwards begins 
to enter upon a peculiarscenery. Bare, treeless wastes of 
naked stone, crumbling into sand and dust, arise here and 
there into terraced ledges and strange tower-like pro- 
minences, and sink into hollows where the water gathers 
“in salt or bitter pools. Under the cloudless sky, and in 
the dry clear atmosphere, the extraordinary colouring 
of these landscapes forms, perhaps, their weirdest feature. 
Bars of deep red alternate with strips of orange, now 
deepening into sombre browns, now blazing out again 
into flaming vermilion, with belts of lilac, buff, pale green, 
and white. And everywhere the colours run in almost 
horizontal bands, the same band being continuous and 
traceable from hill to hill, and tower to tower, across 
hollow and nver-gorge for mile after mile through this 
rocky desert. These paraHel strips of colour mark the 
nearly horizontal stratification of the rocks that cover all 
this wide plateau country. They are the tints character- 
istic of an enormous accumulation of sedimentary rocks 
that mark the site of a vast Eocene lake or succession of 
lakes on what is now nearly the crest of the continent. 
These lacustrine sediments, in all somewhere about 
two miles fh vertical thickness, were doubtless laid down 
during a slow subsidence of the lacustrine area, when the 
subterranean movements were in progress that finally 


gave the mountain-ranges and plateaux their present forms |. 


and altitudes. They represent a vastly protracted period 
of quiet sedimentation, in the 1mmediate proximity of an 
extensive land-surface plentifully clothed with a tropical 
vegetation, and abounding in varied forms of animal life. 
They consequently offer to the geologist peculiar facilities 
for investigating the evolution of a fauna apparently 
exposed to the minimum of interference from changes in 
its environment, 

It is now about fifteen years since the wonders sealed 
up’ within the sediments of these vanished lakes first 
began to be known. The wandering Indian, indeed, had 
long been familiar with the skulls and skeletons which, by 
the decay of the inclosing rock, looked out upon him 
from the side of dufte and cañon. But he revered them 
as the bones of his ancestors, and left them untouched, to 
be disinterred by the ceaseless working of wind and rain. 
The earliest rappers, squatters, and prospectors brought 
back news of marvellous monsters grinning from the 
ledges of rock beneath which they camped. At last these 
tales attracted the notice of some of the enthusiastic 
naturalists in the eastern States. Prof. Leidy, of Phila- 
delphia, obtained a number of bones from which he was 
able to bring to light an entirély novel, and now wholly 
extinct creature, to which he gave the name of Uinta- 
th®rium, Prof. E. W. Cope likewise described some 
forms disintewred by him in the same region. But the 
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earliest and most successful investigator of these remains 
is Prof. O. C. Marsh, who, as far back as 1870, began the 
search in the Green River basin, and who, after many 
years of most laborious research, both among the western 
deserts and in his wonderful collection at Yale College, 
has at last been able to publi$h this splendid monograph 
on the Deinocerata. No trouble or expense has been 
spared to obtain material for the study of these strange 
extinct creatures. One expedition after another has been 
despatched to the West, and many tons of bones have 
been deposited at Yale, where it is believed there are now 
represented more than two hundred individuals of the 
Deinocerata alone. Some of these remains are admirably 
preserved ; indeed, had the animals been still living, the 
materials for a knowledge of their osteology could hardly 
have been more perfect than it is. 7 

The Deinocerata form an order established by Prof. Marsh 
to include some peculiar and well-maiked forms found in 
the lacustrine deposits of the Green River basin—a tribu- 
tary of the Colorado River of the West. This order 
belongs to the Ungulates, some of the characters allying 
it with the Artiodactyls (Paravronia), others with the 
Perissodactyls (Mesaxonta) ; while in others, again, it is 
hnked with the Proboscidians. The points of resemblance, 
however, are usually, in the author’s opinion, such general 
characteis as seem to point backward to some ancestral 
ungulate, rather than to any near affinity with emsting 
forms of these groups. The Deinocerata include three 
genera which occupy three successive stratigraphical 
horizons. The oldest, Uintatherium, found in the lower 
strata of the Eocene lake, appears to be the most primi- 
tive type; the youngest, Zisoceras, found at the highest 
level, is the most speciahsed ; Dinoceras being an inter- 
mediate form. The number of species belonging to the 
order has not been satisfactorily determined, but about 
thirty forms more or less distinct have been recognised. 

Comparing Dinoceras with the large living Ungulates, 
Prof. Marsh points out that in size and proportions it was 
intermediate between the elephant and rhinoceros, but 
had also features akin to those of the hippopotamus, 
while in its stature and movements it probably resembled 
the elephant as much as any existing animal. It presented 
certain striking peculianties which at once marked it off 
from any form now familiar to us. The skull in particular 
wore an altogether extraordinary aspect. It was long 
and narrow, and on its top it supported three separate 
transverse pairs of high osseous protuberances or horn- 
cores, which may have been covered with bosses of 
thick skin, and were no doubt powerful offensive 
weapons. The canine teeth were enormously deve- 
loped in the male, forming short, trenchant, decurved 
tusks, which were protected by a dependent process on 
the lower jaw. The nasal bones were so elongated as to 
form nearly half the length of the entire skull, projecting 
forward and overhanging the premaxillaries. There was 
probably no probescis, for the neck was long enough to 
allow the head to'reach the ground without it, but there 
is some evidence of a thick flexible lip, perhaps like that 
of the rhinoceros. The brain was proportionately smaller 
than in any other known mammal, recent or fossil, and 
even less than in some reptiles. In one species at least 
it was so diminutive that it apparently could have been 
drawn through the neural canal of all the pre-sacral 
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vertebra, certainly through the cervicals and lumbars. The 
limbs were massive.and heavy, the bones, like those of the 
rest of the skeleton, being nearly or quite solid. The fore- 
foot was larger than the hind-foot, its component bones 
bemg comparatively short and massive, with five’ well- 
developed digits, as in Proboscidians, but the carpal 
bones interlocked with the metacarpals as in Perisso- 
dactyls. The feet, as in the modern elephant, were planti- 
grade, and were doubtless covered below with a thick 
pad. 

-We can picture these dull, heavy, slow-moving creatures 
haunting the forests and palm-jungles around the margin 
of a great lake. Into the quiet depths of that lake their 
carcases from time to time found their way, swept down 
perhaps by river-floods. Among their contemporaries 
were other forms whose remains have also been more or 
less abundantly preserved ın the same deposits. Of these, 
two genera next in size to the Dinocerata were Perissodac- 
-tyl ungulates somewhat larger than a tapir (Palæosyops 
-and Limnohyus). Another interesting form 1s Orohippus 
—a four-toed ancestor of the living horse, while additional 
varieties of the ungulate type were related, though 
‘distantly, to the tapir and rhinoceros (Colonoceras, 
Helaletes, Flyrachyus). Two remarkable genera (77//o- 
-therinum, Stylinodon), nearly as large as a tapir, possessed 
characters resembling those of the ungulates, carnivores, 
and rodents, and have been embraced by the author in a_ 
“new order called by him Z¢/lodontia. Among the carni- 
vores there was one (Zemnofelis) nearly as large as a lion, 
-and another hardly less in size (Oreocyon), while Dromo- 
cyon was somewhat smaller and Ltmnocyon about as 
large as a'fox. There were likewise lemuis having some 
affinities with South American marmosets; also repre- 
sentatives of the Marsupials, Insectivora, Chiroptera, and 
Rodentia, but no true Quadrumana or Edentates. Rep- 
tiles abounded, especially crocodiles, turtles, lizards, and 
‘serpents, while fishes of many kinds swam m the lake. 

The structure and history of the Deinocerata with 
their place and affinities m the animal kingdom are 
fully discussed in-this important monograph. Like his 
previous work on toothed birds in the same series of 
memoirs, Prof. Marsh’s present volume is an admirably 
executed and exhaustive research. Every bone is care- 
fully worked out and drawn. Every available fragment 
of evidence is patiently collected, compared, and tabu- 
dated. Whatever may be disputable regarding the 
conclusions drawn, there can be no variety of opinion as 
to the actual data. No fewer than fifty-six lithographic 
plates, and nearly 200 woodcuts depict with singular 
fidelity every part of the skeleton of the Deinocerata as 
‘at present known. 

But Prof. Marsh is much more than a comparative 
anatomist. It is not enough for him to describe the 
bones he has unearthed, and to point out their analogies 
in the living world. He 1s instinctively an evolutionist, 
and every extinct animal seems to prepound to him the 
problem of its ancestry and its descendants, One of the 
most suggestive chapters in his present memoir is devoted 
to the genealogy of ungulate aninials, and the place of 
‘the Deinocerata among them. He believes that from 
some primitive form, of generalised type, probably small 
in size, resembling generally an insectivore, and going 
back at least as far as Permian time, all the mammalian 
. 
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tribes have descended, Such a genealogical mammal, 
belonging to Prof. Huxley’s group of Hypotheria, would 
possess all the general characters of the subsequently 
developed mammalian orders. But special characters, 
acquired in adaptation to conditjons of environment, 
would be developed in the cotfrse of time, and would lead 
to the establishment of different modified types. Whe 
general characters would thus alone be a safe gude in 
tracing a community of ancestry, while those ofa special 
kind need not necessarily indicate affinity, but may have 
independently arisen from the influence of the same sur- 
roundings in groups already quite distinct from each 
other. In the Cretaceous system, a well-marked group of 
mammals is found which is represented now by the 
living Hyrax, along what appears to have been 
the main stem of ungulate descent. From this 
stem, after the remarkable waning of reptilian hfe 
at the closé of the Mesozoic ages, there diverged, in 
Cretaceous times, a branch which terminated in Cory- 


phodon—a tapir-like form which, both in America and 


in Europe, probably quite equalled if it did not surpass 
in size and power any of the representatives of the fading 
reptilian types of an older creation. Another branch 
which may have been given off about the same time 
reached its full development in the Deinocerata, which 
were certainly the monarchs of the region where they 
lived. But nothing is more striking in the history of 
these and the other colossal mammals than the rapidity 
with which they appear and disappear from the scene. 
Dinoceras and its allies, so far as the evidence yet goes, 
appear to have been restricted to the middle part of the 
Eocene period. Their remains are not found in the 
earlier deposits of that period, and cease to gccur before 
we reach the upper parts ofthe series. The cause of this 
speedy extinction is to be sought, according to Prof. 
Marsh, in the small brain of the animals, their highly 
specialised characters, and. huge bulk, whereby they were 
unfitted for adapting themselves with sufficient rapidity 
to new conditions ; and a change of surroundings brought 
about their extinction. But this is a point on which the 
geologist may not unnaturally claim to be heard when he 
demands some evidence of such change of surroundings. 
Had the supposed geological vicissitudes been sufficiently 
serious to cause the extinction of a whole tribe or sub- 
order of large mammals, they might have been expected 
to have left some palpable evidence of their passage in a 
corresponding change in the nature of the deposits accu- 
mulated ın the lakes. But there is certainly nothing in 
the nature or succession of these deposits to suggest that 
any important modifications of topography or climate 
took place during the time when they were being de- 
posited. On the contrary, they seem to point to pro- 
tracted uniformity m the conditions of sedimentation. 
They afford no indication whatever that fhe successive 
appearance of Coryphodon, Dinoceras, and Diplacodon 
was dccompanied, far less was determined by, any essential 
change of physical conditions. That such change actually 
took place is of course quite conceivable, but when it is 
demanded as an essential factor in mammalian evolution, 
some admissible proof may very fairly be demanded. 
Like Prof. Marsh’s previous memoir on “ Odonjor- 
nithes,” the present volume may be regarded as a model 
monograph. It is complete without being overloaded, 
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exhaustive and yet lucid and interesting from beginning 
to end. After reading it one feels that the Deiocerata 
are no longer extinct, vanished forms, but familar ac- 
quaintances which one could not fail to recognise any- 
where. Every part of their: structure is methodically 
presented to view, and ‘resto®ations are given showing the 
relatipns of the parts to each other and what is the 
author’s conception of the general form of the animals. 
It has hardly ever been possible in the Old World to re- 
construct the mammalia of so early a penod from such 
ample materials as are now amassed at Yale College. 
Hence the restorations attempted have often been httle 
more than more or less probable conjectures which might 
be conformed but were more usually corrected or even 
effaced by the progress of discovery.. So full, however, is 
the evidence for Prof. Marsh’s restorations, that there 
remains very httle room for future emendation. He is 
still engaged in continuing these remarkable memoirs on 
the ancient hfe of the North American contment. A 
third monograph on the Sauropoda is approaching com- 
pletion, and a fourth, on the Stegosauria, 1s far advanced. 
These large and profusely ulustrated works are issued as 
part of the work of the United States Geological Survey. 
They reflect the highest honour on their indefatigable 
author, and on the Survey which undertakes their publi- 
cation. ARCH. GEIKIE 


REMSEN’S “ORGANIC CHEMISTRY” 


An Introduction to the Study of the Compounds of 
Carbon, or, Organic Chemistry. By Ira Remsen, 
Professor of Chemistry in the Johns Hopkins Uni- 
versity. Pp. x., 364. (Boston: Ginn, Heath, and Co., 
1885.) a 

HIS is chemistry. Of how few books professing to 

be books on chemistry can it be said that they 

teach us anything of the science. The student who 
begins the study of the carbon compounds has to suffer 
many things from the text-books. Some of them present 
him with dry bones in the shape of isolated facts and 
bold assertions regarding structural formule and the 
linking of atoms. Others lead him into speculations 
which he is unprepared to follow; he makes little flights 
into these and comes back fancying he 1s a chemist. 
Other books (there are not many of them) proceed on the 
true scientific lines ; but very frequently their pages are 
encumbered with too many facts about more or less 
widely separated compounds, or they deal so much with 
groups of compounds, rather than with typical individual 
bodies, that the beginner soon loses his way, becomes 
perplexed, and is ready to abandon the pursuit. 

Prof. Remsen has shown us a more excellent way than 
any of these. He leads the learner by degrees through 
the early difficulties ; he places before him distinct and 
detailed accounts of a few typical compounds ; he shows 
him how these compounds are mutually related; and 
then he takes him back to the beginning again and teaches 
him how each compound he has learned to know repre- 
sents a group, and how, when he knows the properties of 
one member of the group he also „knows much about all 
the members. 

At the outset Prof. Remsen makes a few wise and 
pregnant remarks on the meaning of structural formule. 
These “ enablethe chemist who understands the language 
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in which they are written to see relations which might 
easily escape his attention without their aid. In order 
to understand them, however, the student nust have a 
knowledge of the reactions upon which they are based ; 
and he is warned not to accept any chemicd] formula 
unless he can see the reasons for accepting it.” The 
whole book 1s a practical sermon on this text. 

In no other elementary book in the English language 


will the student find so many: admirably chosen examples ` 


of the formation of structural formule. The important 
facts are noted; then the inference 1s drawn; then the 
hypothesis 1s ventured upon; analogous facts are re- 
called ; the hypothesis is strengthened or weakened; 
suggestions are made; experiments are conducted ; and 
all is finally summarised in the formula, But the book is 
more than a selection of examples showing how stuctural 
formule ought to be gained. It is a systematic although 
elementary treatise on organic chemistry. The student 
is first taught about the two paraffins, methane and 
ethane; then he learns how the halogen derivatives of 
these are prepared, and what relations they bear to the 
paient hydrocarbons. . By this time he has had his first 
taste of isomerism. Then he proceeds to the oxygen 
derivatives of methane and ethane; he learns what an 
alcohol is ; he becomes acquainted with ether, aldehyde, 
formic and acetic acids, some ethereal salts, and acetone. 
This method of studying a few simple compounds in 
detail is pursued until the student is more or less famihar 
with representatives of all the principal groups of com- 
pounds derived from the paraffins. He ıs now in a 
position to study these hydrocarbons as a group, and to 
deal in some detail with the questions of isomerism. 
When the paraffins and their derivatives have been thus 
studied, the mote difficult subject of the benzenes and 
their compounds is approached. And here the author 
shows an admurable power of dealing with facts as facts, 
and with theonesas theories, What could be better than 
the following remarks regarding saturated and unsaturated 
compounds ? 

“ In the aldehydes and ketones, carbon is in combina- 
tion with oxygen in the carbonyl condition. When they 
unite with hydrogen and some compounds, such as hydro- 
cyanic acid, the relation between the carbon and oxygen 
is probably changed, the latter bemg im the hydroxy! 


condition. The changes are usually” represented by 
formulas such as the following :— 


o OH 
CHy. eca + H; = CH. ce , 


H,C HC 
X0 tHCN= ‘CSN. 
H,C/ H3C/ 

In the carbonyl group the oxygen is represented as held 
by two bonds to the carbon atom, while in the hydroxyl 
condition it is represented as held by one bond. The 
signs may be used if care 1s taken to avoid a too hteral 
interpretation of them. There are undoubtedly two rela- 
tions which carbon and oxygen bear to each other in 
carbon compounds. *These relations may be called the 
hydroxyl relation, represented by the sign C-—O—, and 
the carbonyl relation, represented by the sign C=O” 
(pp. 209-10). - 

How different this is to the- crude, glarıng statements 
that annoy the reader of the commonplace text-book 
written by the Philistine. 


` The fact that structural formule help us to understand 
the relations existing between the parts of specified mole- 
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cules 1s strongly insisted on throughout this book. When 
we know nothing of: these relations the author does not 
hesitate to tell us so. Thus, regarding the formula of 
benzene, as commonly wntten with successive double and 
single bopds, he says (p. 239) :— This formula, however, 
expresses something about which we know nothing, and 
concerning which ıt is difficult at present to form any 
conception. The simpler formula [#.e. the hexagon with- 
out any double bonds] leaves the question as to the 
relation between the carbon atoms entirely open, as it 1s 
in fact.” And again, speaking of the structure of the 
molecule of ethylene, Prof. Remsen remarks (p. 213) :— 
“ As regards the relations between the two carbon atoms 
of ethylene we know nothing, save that it is probably 
different from that which exists between the carbon atoms 
of ethane.” 

A most instructive example of the methods pursued in 
organic chemustry, and at the same time of the scientific 
method of inquiry, is to be found on pp. 318-321, where 
the reactions of phenol-phthalein are discussed. ‘The 
facts are given, but they seem only facts until some light 
is shed on them by the appearance in one reaction of 
triphenylmethane, a substance already famuliar to the 
student. The student is shown how “this suggests that 
all the substances [he has been examining] are derivatives, 
of this fundamental hydrocarbon.” And he is asked to note 
how easily, when this conception has once been formed, 
the interpretation of all the reactions follows. 

Many other admirable ulustrations of the scientific 
method of inquiry are to be found throughout the book. 
I would especially draw attention to the simplé but 
thoroughgoing treatment of the “equivalency of the 
hydrogen atoms” in the molecule CH, (pp. 28-29), and 
in the molecule C,H, (pp. 234-236). It is on subjects 
such as are discussed in the pages referred to that 
the chemical student so frequently suffers shipwreck. 
If he will use this little book by Prof. Remsen as 
his pilot, and will keep a good look out as he proceeds, 
he may hope to pass the shoals of the hexagon-formula, 
and the shallows of the ortho-, meta-, and para-derivatives 
of benzene. 

The author of this book deserves the thanks of all 
chemical teachers who have tried to teach organic chem- 
istry to beginners for the clear and short directions which 
be gives for preparing the more important compounds of 
carbon. The book may well be used as a laboratory 
guide, no less than as an introduction‘to the science of 
organic chemistry. 

Prof, Remsen has already done good service to the 
science of which he ıs a student, by publishing his 
“Principles of Theoretical Chemistry;” he has now 
given us a book which must be of great use in advancing 
the study of organic chemustry ; could he not supplement 
these by an elementary but scientific treatise on inorganic 
chemistry ? M. M. PATTISON MUR 





MINERALOGY IN CALIFORNIA 
Fourth Annual Report of the State Mineralogist of 
California. By H. G. Hanks. 8vo, pp. 410, (Sacra- 
mento; State Printer.) _ 
ALTHOUGH a systematic geological investigation of 
the State of California has been commenced at dif- 
ferent times since 1853, the Legislature has generally got 


ow 

tired of providing the funds after a few years’ continu- 
ance, and the work has been stopped. The most notable 
effort towards tHe provision of a complete geological 
description of the State was that made by Prof. J. D. 
Whitney, who, with a body of assistants, including men 
of the highest attainments ffi every collateral branch of 
natural science, carried on the survey from 1860 toel873, 
when it was suddenly discontinued, to the great regret of 
scientific men both in America and Europe. Ðo attempt 
to continue or supplement Prof. Whitney’s work was 
made until 1880, when the author was appointed State 
mineralogist with the object of investigating questions 
more particularly connected with mining industry than 
with geology in the larger sense. The author during his 
period of office, which appears to be terminable and held 
for four years only, has founded a valuable mineral 
museum and library, more than 6000 specimens illus- 
trative of the mineral deposits of the State having been 
collected and arranged. These do not, however, appear 
to be very sumptuously housed, as the author calls atten- 
tion to the danger from fire, “as well as other incon- 
veniences, such as the prevalence of ammoniacal and 
hippunc odours, and the disturbance of arranged speci- 
mens in the cases by the jarring made by the hoisting of 
hay by tackles attached to the underside of the museum 
floor. The California State Museum is well worthy of a 
good and thoroughly fireproof building.” With the latter 
opinion our readers will no doubt heartily agree. 

Besides the work of organising the museum the author 
has published annually a report upon some branch ot 
mineral industry as carried out in the State—for instance, 
that for 1883 was largely devoted to the borax deposits 
of the mud lakes in the interior of the State, The present 
volume, described as the fourth and last report of the 
State mineralogist, is mainly devoted to a catalogue and 
description of the minerals of California as far as they 
are yet known. This is alphabetically arranged, and 
contains descriptions of the composition physical proper- 
ties and uses of the different species, together with de- 
tailed information as to localities, and methods of working 
in the more important ones. Altogether 161 different 
species are described as having been found in California, 
but this number will no doubt be considerably increased 
by future explorers. At the present time, in addition to 
gold; mercury, petroleum, and borax are the chief pro- 
ducts of 1mportance, although as regards all of them the 
prevailing complaints of over-production and unre- 
munerative prices appear to be as prevalent as in less 
favoured localities in the Old World. The condition of 
the gold-mining industry appears to be a very healthy 
one, for although the enormous annual yield, ranging 
from 10 to 13 millions sterling in 1850-55, has diminished 
to 3 and 44 millions ın the past four years ; the increased 
facilities for working render it possible to mandle at a profit 
rock not containing more than 12s. worth of gold in the 
ton; while in the earlier days 20 dollar (80s.) rock was not 
considered to be worth removal. The total value of the 
gold raised in California since 1848 is estimated at above 
230,000,000/, in value, which if reduced to a single mass 
would be contained in a cube 14 feet 4 inches in the side. 

Although the work is essentially a compilation, it is 
well arranged, and will be of great use to those mterested 
in Californian minerals. A general intfduction on the’ 
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AS AE industries of the State precedes the cata- 
logue of minerals. This, thoigh interesting matter, seems 
rather out of place. H. B. 











ALG 

Rabenhorst's K: ryptogamen-Flora von Deutschland, 
Oesterreich, und der Sweis, Zweiter Band. Die 
Meeresalgen. Bearbeitet von Dr. F. Hauck. Nos. 7, 8, 
9,10. 8vo. (Leipzig: Ed. Kummer, 1883-1885.) 

A Monopraph of the Alge of the Firth of Forth. By 
George William Trail, 4to. (Edinburgh: Printed for 
the Author, 1855.) 

Notes on Marine Alga. By Edw. Batters, F.L.S. (Pro- 
ceedings of the Berwickshire Naturalist Club, 1884.) 
THE concluding numbers of Dr. Hauck’s work have 

recently appeared. To the description of species is 
added an appendix in which some new species are de- 
scribed. Then follow a comprehensive key to the genera ; 
an index of families, genera, spécies, and synonyms; lists 
of illustrations, and of works on alge, arranged alphabeti- 
cally, according to the names of the authors; also the 
title-page, preface, and table of contents—all most useful 
auxiliaries to a scientific work. 

To the favourable opinion of this work, already ex- 
pressed in the columns of NATURE (vol. xxix. p.-341), it 
may be added that the later numbers, treating of the 
Chlorozoosporeze and the Sehizophycee, fully justify this 
opinion, and Dr. Hauck must be congratulated on the 

“successful completion of what has undoubtedly been an 
arduous undertaking. 

In turning over the pages of the work, one cannot but 
be “struck by the variety of views which, in spite of the 
closest examination by competent observers with the aid 
of the best faicroscopes, still prevail among algologists as 
to the systematic position of certain alge. 

Not to multiply instances, it will be sufficient to mention 
the genera Porphyra and Bangia. By Dr. Berthold and 
Dr. Hauck they are classed with the Floridez ; while 
Dr. Agardh and M. Rosanoff place them among the 
Ulvaceæ. As to Goniotrichum, which Dr. Agardh rele- 
gates to the Ulvacez and Dr. Berthold mcludes in the 

_Bangiaceee, Dr. Hauck, in despair of discovering its 
affinities, places it at the end of the description of species, 
as of still doubtful position. 

Although it may be doubted whether all Dr. Hauck’s 
identifications of British Algæ will be admitted by our 
botanists, yet the work cannot fail to prove extremely 
useful in this country, and is, in fact, much needed. 

Mr. Traill’s work, entitled “A Monograph of the Alge 
of the Firth of Forth,” consists of an alphabetical list of 
the marine Alge of this locality, with their habitats, time 
of appearance and of fruiting, and the names of the host- 
plants on which grow such species as are epiphitic. Each 
copy of the wgrk is intended to be illustrated with some 
half-dozen herbarium specimens of the rarer Algæ. Those 
ın the copy before the writer are in excellent condition, 
and are interesting from their rarity. 

That Mr. Traill is a.most patient and painstaking 
observer goes without saying. An analysis of the list 
will show how many species he has collected and ob- 
served, which are new, not only to the Firth of Forth, but 
to the British marine flora. He has watched the growth 
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and development of these plants from their first appear- 
ance until their maturity. Among them will be found 
seveial Algæ which, though frequent in the south, have 
not previously been seen so far north; and he has also 
met with some arctic and northern species wahich are not 
only yew to the British marine flora, but are not described 
in Dr. Hauck’s work. ° 

Among these northern species may be mentioned 
Phieospora tortilis, which has a range in this country, 
so far as is known at present, from the Firth of Forth to 
Bamborough. While this plant is so abundant in the 
Baltic as to cause much inconveniénce to fishermen by 
getting entangled in their nets, its existence 1s not re- 
corded on the German shore of the North Sea. Urospora 
pentcilliforméis, one of the Algæ found by Dr. Kjellman 
on tbe coast of Spitzbergen, is another of Mr. Traill’s 
« finds. ”? 

It will be observed that he mentions having ébtained 
the cystocarps of Rhodymema palmata. If he has really 
met with the true crystocarps of this plant he ıs for- 
tunate, since Dr, Agardh, Dr. Harvey, Dr. Hauck, and 
other botanists have hitherto searched for them in vain. 
Harvey has shown (“Phyc. Brit.” Pl. 217) that bodies 
outwardly resembling cystocarps are common enough ; 
probably these are what Mr. Traill has found. They are 
not, however, true cystocarps. 

The establishment of the Biological Station at Granton, 
near Edinburgh, will certainly give a fresh impetus to the 
study of marine botany ın that locality; and there is no 
doubt that Mr. Traill’s work will be found extremely 
serviceable to local collectors of Algæ. ` 

The Proceedings of the Berwickshire Naturalist Club 
for 1884 contain notes by Mr. Edward Batters on seven- 
teen species of rare and little known Algz found by him 
at Berwick-upon-Tweed. Avshort and clear description 
1s given of each species, and the rarer kinds are illustrated 
by lithographic plates. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to seinra, 
or lo correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep thew letters 
as short as possible, The pressure on hts space is so great 
that it is impossible otherwise to insure the appearance even 
of communscations containing interesting and novel facts. ] 


Ocular After-Images and Lightning 


Ir will no doubt be of interest to many of your readers to 
know that the curious optical phenomenon observed by Prof. 
C. A. Young, when wor with a large Holtz machine, and 
referred to in Mr. Newall’s letter (NATURE, vol. xxxii. p. 77), 
may be produced with very small appaiatus: 

have in my possession one of the small Voss machines with 
io-inch plates which are now so common. Upon the stand of 
this instrument I placed two ordimay Leyden jars, about 
5% inches high, in such a position that their tinfoil-covered 
bottoms touched the brass sockets in which iest the fixed cən- 
densers of the machine, while the rods connected with their 
inner coatings were if contact with the sliding electrodes ; with 
this arrangement sparks of great brilliancy from 14 to 2 inches in 


length could easily be produced at the rate of about six per- 


minute. A copy of NATURE was set up against a dark back- 
ground 4 feet distant from the machine, and at every discharge 
the paper appeared to be illuminated by two, or'sometimes 
three, distinct flashes of decreasing brightness, which succeeded 
one another with great rapidity. Each flash was sufficiently 
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powerful to enable the pictures on the- cover to be clearly seen. 
-By throwing the hght upon a quickly rotating disk of zinc with 
a strip of white paper pasted acioss it, I convinced myself that 
the phenomenon was a subjective one: the successive mages of 
the white strip always occured in exactly the same position. 

T think theae experiments go far towards explaining a matter 
which must have occured as a difficulty to many besides my- 
self. Why is it that the illumination produced by a brilliant 
flash of lightning invariably appeais to be of a quivering or 
intermittent character? We know that the actual duration of a 
single discharge is sensibly infinitesimal, and both reasoning and 
laboratory experiments would lead us to beleve that a rapid 
series of discharges between two insulated bodies must at all 
events be of infrequent occwience, and due to exceptional 
circumstances, Yet the quiver of the Jightming-flash 1s pro- 
verbial. It would be imteresting to ascertain by means of a 
revolving disk with a single white band across it, whether this is 
not in most cases a puiely subjective phenomenon, due to a 
„succession of after-images. Susans BIDWELL 

Wandsworth, June 1 





Iridescent Crystals of Potassium Chlorate 


WITH regard to the above crystals, desciibed by Piof. Stokes 
in Nature (April 16, p. 565), I should like to suggest, with 
some diffidence, that the colouis may be due, not to a continuous 
hemitropic crystal-film, but to a series of fine tubular cavities 
ranged parallel to each other between the two main portions of 
the crystal, such as not unn eqnently occur on a large scale in 
Iceland spar, and appear to due to bad fitting (so to speak) 
of hemitiope-films on the 1est of the crystal (see Groth’s “f Phy- 
sikalische tallogiaphie,” p 441). 

The surfaces of these prismatic cavities, which may be of 
almost wave-length fineness, would foim a series of funows from 
which light would be reflected under the same conditions as fiom 
giooved surfaces like those of mother-of-pearl ; and, according 
to the usual laws of interference, we should expect such pheno- 
mena to occur as are desciibed by Prof. Stokes: eg., non- 
polarisation of the light, predominance of rays of a particular 
refrangibility in the 1eflected beam, and total disappearance of 
this beam at two azimuths differing by 180°, when the length- 
dimension of the tubes lies parallel to the plane of incidence. 

I may mention that plates of opal—at any rate those portions 
which give a uniform colour—afford spectia extremely similar in 

- character to those of the iridescent crystals: definite bright 
bands in the reflected hght, and daik complementary bands in 
the transmitted light, changing thei: position in the spectrum 
with change of incidence. Now the uidescence of opal 1s pretty 
well known to be due to the reflection of light from the surfaces 
of rows of filaments imbedded in the mass (see Sir David 
Brewster's paper in Brit. Ass. Reports, 1844, part 2, p. 9). 

The above hypothesis would also account fo. Prof. Stokes’s 
observation that the iridescent ciystals were best formed when 
the solution was gently stred; the molecules then, like a 
harassed amy, being too much distuibed to ‘‘fall in” as they 
should do. 

I cannot say that I have yet succeeded in actually bringing 
out such 1ows of tubes under the microscope. It 1s easy to see 
with a -inch power, when the illum'nating beam 1s properly 
adjusted, a sort of wavy stiuctuie at the twin-film (like that seen 
in opal under the same conditions); but I have not yet made 
out such definite rows of cavities as would seem to be 1equired 


to produce the singulaily uniform sheet of colour. They may 
be beyond the power of a microscope altogether. 
Eton College H. G. Mapan 


P.S.—Since I wrote the above, Prof. Stokes has very kindly 
pointed out that opal spectra are fully described by Mr. Crookes 
in Proc. Roy. Soc., xvi. 448. One o micro-séction which I 
have gives a spectium almost exactly like No. 12 1n that paper, 
but the band is slightly less refrangible than the D line at an 


incidence of 20°, ` 
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Pre-Existence and Post-Existence of Thought 


Fo expiess any views on these subjects one might well have 
hesitated some years ago, as hereditary transmission, tolerated as 
a doctrine, chiefly with regard to the breeding of sheep and 
dogs, was held to be unphilosophical. Dawin has settled the 
matter in the domain of science, but perhaps without altogether 


disposing of prejudices. Mr. Galjjon and myself have long since 
dealt with less material aspects of heredity. - 

What I want to bring on the scene of consideration is the 
common notion of throwing the great-grandsue. Few now are 
inclined to doubt about this. i 

Thiowing the gandire m the case of man may be taken to 
represent a period of a hundred years of transmission until birth 
for thiee generations, and conseqaentlysuch period of the pre- 
existence of a thought or habıt, which is in one’s self, and of 
which there may be an actual register. It 1s better to selec? the 
example of a man, and of a great-grandsite, rather than of a 
father, because it canies with it a period of rematenesg. 

Taking then a period of a century for pre-existence in the 
past, there comes the consideration of vitality of occurrence 
in the future, as we know of it from the past. Taking a - 
generation for the birth of offspiing, and adding to it three 
genetations for a great-grandchild, we have, say, one hundred 
and fifty years. Adding together the two periods, we obtain an 
epoch of transmission in pre-existence and of possible existence 
of two hundied and fifty years, 

One such epoch antecedently and another subsequently ma 
be counted in round numbers five hundred years, and we sha 
see our way to a thousand. y 

Perhaps after all we know less in detail of the transmission of 
osseous peculiauties than we assume. There me the means in 
some cases of examining bony structures of epochs and intervals 
of 1,000, 2,000, 5,000, 10,000 and more years, and we can trace 
forms of development. What we further want is the power of 
witnessing the successive individual vanations, which is attended 
with diveisity from other beings, and constitutes identity. 
Though identity may to some extent repose in the process of a 
bone, ın the way in which a vein or smew has traversed, we 
have evidence of this 1ather collectively in a species or a variety, 
than in the mode in which it periodically or inegularly influences 
a series of individuals. è 

The transmission of physical peculiarities in the soft tissues'is 

ually permanent, and can be better traced in the individual. 
There are good examples of it in well-known cases of family 
features, and of 1acial types. 

We are now familia: with cases of the hereditary transmission 
of mental qualities, as in that of the Beinoulh family, though 
perhaps one of the most remarkable instances ıs that of the 
Ottoman dynasty, members of which for several hugdred years 
have displayed capacity, and yet here we have only the male 
elements of transmission, as in the marnages there has been a 

t mixture of 1aces. It may, however, be that the Turk, 
the so-called Cucassian (sometimes a Daghestani), and the 
Georgian are more nearly allied than we have been disposed to 
consider. 

The problem now before us may be teated, inespective of 
what Jaws there may be of male or female tiansmuission, as in 
breeding, the qualities of an ancestor on either side and of 
eithe: sex may be 1eproduced, and it is this reproduction and 
transmission of mental qualities which is to be considered. 
The mental qualities must be distinguished from the osseous 
stiuctue or the soft tissues in degree. There is a vast differ- 
ence in extent, and probably in distinction, between the thans- 
mission of some feature and that of conscious or unconscious 
thought o1 even of a dream. 

My own term of ‘‘ unconscious thought ” I prefer to ‘‘ uncon- 
scious cerebration,” because the mam distinction between 
conscious and unconscious thought ıs chiefly, if not wholly, 
dependent on the quality of consciousness. One reason for 
1etaining ıt here is with reference to dieams, Whatever may be 
the operation of recording other thoughts, dreams are certainly 
preserved dung life as effectually as any kind of thought, 
although no organ of seeing or hearing is concerned. 

If it ıs remarkable that purely physical properties should be 
preserved in the germ of a minute anımal, it 1s much more so 
that any process allied to the operations of thou&ht should be 
prese: ved—the influence of events, the influence of dreams, used 
age after age to constitute the mind of this day. It will be per- 
ceived that I am speaking very loosely and vaguely, to some 
extent of set purpose, to bring under consideration a general 
question of long ume in the transmission of a mental process, 
whether connected with what is called mstinct or unconscious 
thought, and without limitiAg the discussion more than 15 
necessary with postulates or set definitions. 

HYDE CLARKE 

32, St. George’s Square, S.W., May 23 
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I Long Sight 


I was-at school at Rossall, tæetween Fleetwood and Black- 
pool, on the coast of Lancashire. One day, being on the sea- 
wall with Arthur A. Dawson, an Insh boy, we could see the 
Isle of Man as if it were ten miles away, and then to the south 
of the Calf of Man we could distinctly see on the horizon the 
summits of two mountains, which we pronounced must be in 
Meland. Four years later I was staying at Blackpool with my 
mother, when we distinctly sa# the same blue mountains just 
appegring above the sea. Being in the Isle of Man later on, 
I was at Port Erie, to the west of Castletown, and saw the same 
summits, and was told they were the mountains of Mourne. 
From there the mountains stood well out of the water, though 
we could not see the rest of the coast. The Mourne Mountains 
are 2798 feet high, They are 125 miles fiom Blackpool. 

A. SHAW PAGE 






Selsby Vicarage, Gloucestershire, May 28 





Museums 


THE interest which the readers of NATURE in this country 
and in America take in the promotion of museums has induced 
so many of them to inquire of me for a paper recently noticed 
by yourself that, to spare their time and my own, I shall be glad 
if you will enable me to refer-inquireis to your advertising 
columns. 

Tue AUTHOR or ‘f MUSEUMS OF NATURAL HISTORY ” 








A NEW EXAMPLE OF THE USE OF THE 
INFINITE AND IMAGINARY IN THE SER- 
VICE OF THE FINITE AND REAL 


(GFOMETERS are wont to speak (it seems to me) some- 

what laxly of “the line at infinity” as if there were 
only one such line in a plane; in a certain but not in the 
most obvious sense this is true—viz: there is but one right 
line of which all the points are at an infinite distance from 
all lines external to them ın the finite region of the plane, 
and except these points there are none others having this 

roperty; but in the sense that there is but one hne 
infinitely distant from all points external to it in the finite 
region, the statement 1s obviously erroneous, for it need 
only to be mentioned to be gt once perceived to be true 
by any tyro in geometry that all rays passing through 
either of the two “circular points at infinity” (Cayley’s 
absolute) are infinitely distant from any external point in 
the finite region ; these two imaginary points may indeed 
without any reference to the circle fe defined as the 
points which radiate out in all directions rays infinitely 


distant from the finite region ; the “absolute” being, so that the determinant to (2) ordered by the coefficients of 


to say, the common depository, ze. the crossing points 
of all infinitely distant rays as the “lme at infinity” 
is the locus of all infimtely distant pomts. Similarly in 
space : there is not one infinitely distant plane, “the plane 
at infimty,” but an infinitely infinite number of such 
planes—viz. any plane touching “the circle at infinity” 
(an imaginary circle in the plane at infinity) will at once 
be recognised to be infinitely distant from any external 
point in the finite region, or, as we may say more briefly 
and picturesquely, infinitely distant from the finite region 
itself. It mall give greater vivacity to this conception to 
imagine an axis through which pass planes in all directions, 
and to travel in idea this axis round "the circle at infinity” 
keeping it always tangential thereto ; the complex or corolla 
of planes, so to say, thus formed (infinitely infinite in 
number) contains only planes of infinite distance from 
the finite refħon ; and ne plane at infinity” is but one 
of them—viz. the one which passes through all the axes 
named, just as- the line at infinity in a plane is the line 
which passes through both the centres of infinite distance. 
The infinitely infinite series of infinitely distant planes is 
of course the correlative of the infinitely infinite series of 
infinitely distant points whose locus is the so-called 
“ plane at infinity.” 

Tbe above statements have only to be made, to be 
accepted by the geometer, although I do not remember 
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seeing them * anywhere explicitly given ; but what I want 
to show is that, although supersensuous abstractions, so 
far from being barren they are capable of immediate 
application to the world of realty, and afford an instan- 
taneous answer to a very simple practical question which 
has only just lately been mooted. The question 1s this: 
Suppose acd to be a given pyramid, and that perpen- ` 
diculars are drawn from. its four vertices, say 4, 8, C, D, 
to a vanable plane, then it is easy to show that a certain 
homogeneous quadratic function of 4, B, C, D ccpending 
on the form of the pyramid or relative lengths of its edges 
must be constant, and the question arises, What is this 
constant quadratic function, this quadric in A, B,C, D, 
expressed in terms of the edges of the pyramid 
exclusively ? + Just so if we take a triangle, adc, in a plane 
there will be a constant quadratic homogeneous function 
of the distances of its three vertices from a variable line; 
and it is well known in this case that if 4, B, C are the 
distances the constant quadratic function in question 
will be— : 

(ab (A = C)(B— C)+ (602 (B - 4) (C 4) + 

(ca)? (C — B) (A B). 

But if we had not known tbis fact it could have beer 
found as follows :—Calling the above function F, when 
A,B,C all or two of them become infinite the relation 
between the ratios of 4: B : C will be such as would 
arise from malang #=0; on no other supposition wilh — 
this be the case. ; 

Now, if we use trilinear co ordinates with adc as the 
triangle of reference, and take as the co-ordinates of any 
variable point P, the areas a På, 6 Pc, cPa instead of 
the simple distances of P from a4, bc, ca, then every 
body knows that the line at infinity has for its equation— 

(1) ++y+2=9, 
and will easily see that the circle circumscribing aéc has: 
for its equation-— 

(2) (adpxy + oy 2) + (capes =o. 
Moreover, when such co-ordinates are employed the 
distances of any line 44+ By-+Csz=0 (3) from the 
three vertices are 4, B, C each multiplied by the same 
known quantity. 

If then 4,8,C become infinite this line must pass 
through one of the intersections of the line at infinity with 
the circle, or, in other words, the equations (1), (3), (2) 
must be capable of being satisfied simultaneously, an 
accordingly by a well-known algebraical law it follows 


(1) and (3) must vanish. Consequently this determinant 
so bordered will represent the sought-for form F, #e. the 
constant quadratic function will be represented by— 


@ A B: C © 


A © (46) (acf X 

B (6a © (6c 1 ee 
C (ca) (cs)? | @ I 
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On calculating this determinant it will be found to be the 
function of 4 — B, B— C, C— A above given, except 
that each term is multiplied by the constant factor — 2, 
which may of course be dispensed with. 

Now let us apply similar or analogous considerations 
to the determination of the constant quadratic function of 


* The statement concerning the circular point-pair at infinity being centres 
of pencils of infimtely distant rays I have mnce met with somewhere in Dr 
mon’s Contes, but stated in quite a casual manner. It may not be un- 
worthy of notice that just as the distance between any two points in a ray 
passing gh either point of the adso/wze in a plane vanishes, so similarly 
vanishes the area of any triangle drawn in any plane touching “‘ the 
laginary circle at infimty”” in space 
+ If Z ov, n. p are the distances of the vertices from the opposite faces, 
and +, y, 3, # from the vanable plane, it 1s well known that 
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1s constant, in fact is unity. 
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4A, B, C, D, the four distances on a variable plane from the 
points a,é,¢,@. I must promise that using quadri- 

lanar co-ordinates x, y, g, # analogous to those employed 

just row for the plane—viz. such as will cause 
etyt+te+i=o (1) ; 
to become the equation to “the plane at infinity,” the 
sphere cifcumscnbing the fundamental pyramid aca 
takes the aħalogous form to that given for the circle from 
which indeed it may be deduced with a stroke of the pen 
-—viz.-the equation to this sphere will be— 
(afry + (acres + (adjrit (bcfys + (bayyé 
+ (cd)isieo (2). 
Moreover the distances of a plane whose equationjis— 
Ax+By+Csa+Diz=o (3) 

from the vertices of the pyramid will be 4, B, C, D each 

multiplied by the same known quantty. 
- The intersection-of the plane at infinity with any sphere, 
and consequently with the circumscribing sphere named, is 
“the cirale at infinity ;” hence if F 1s the constant function 
required we may find it as the function of 4, B,C, D, 
which becomes zero when the plane (3) is tangential to 
the intersection of the plane (1) with the sphere (2), or, 
which is the same thing, when the intersection of the 
planes (1) and (3) is tangential to the sphere (2), and this 
function is well known to algebraists to be the determinant 
formed by bordering the determinant to (2) with the co- 
efficients of (1) and (3), że. we may take as the constant 
function F the determinant following :— 


° A B C D e 
A © (abf (ac? (adf - 1 
B (baf @ (6c)? (6d. 1 
C (ca) (cb)? e@ (cd) I 
D (day {db} (do)? 1 
e I I I I ° 


of which the developed value is easily found to be— 
~ 3(48)'(C — D) + 23 (ad) (ach (B - D) (C — D) 
weap { A QE 2 
tzagei a Aee 

Thıs value of the constant function ın its expanded form 
I some time ago found by a different method, and sent in 
the shape of a question to the Educational Times.* In 
a brief correspondence which ensued with Prof. Cayley, he 
wrote to me giving the equivalent determinant form which 
he arrived at by a totally different order of conceptions 
and in a very beautiful manner, as follows. We may 
regard the differences between 4, B, C, D as equal to the 
differences between the distances of a,4,¢,d from a fifth 
point, ¢, at an infinite distance,and may call ac, ġe, ce, de 
equal to 4 +K, BHK, CHK, VA K respectively, 
where A is infinite. Hence by his own well-known 
theorem regarding mutual distances of five points we shall 


have-— 
e (a b) (ac)? (adj? (A+K)2 1 
(6a) ° (6c) (dP (B+K) 1 
(ca) (cby o (ed? (CHEY 1 
(day) (dP (deo)? e (D+K 147° 
(4+8) (BHE) (CK; (DEK) e I 
I I I I I o 


And by the ordinary well-known rules in determinants 
* If the differences between 4, B, C, D be regarded as the minor deter- 


Abo OD 


minants of the bilinear matrix toro fr By practised algebraist would 


at once recognise that my form becomes eapressible as a determinant of the 

6th order, and I think I could hardly have failed qyentually to have made 

this observation, the more Ily as I was aware of the connection of the 

subject with that of the section of any sphere with the plane at infinity—but 

as a matter of fact Cayley anticipated me, and was the first to actually write 
down the function under the form of a determinant. 

In each method the concept of infinity appeam, but ın mine that of the 

i as well; and although more far-fetc’ than the other, the latter 

the advantage of yielding the result as the transcript of a mere 

mental process without involvin a necessity for the performance of any 

work whatever of algebra:cal reduction. ` 
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for combining lines with lines and columns wit® columns 
it may easily be shown that*the above determinant is of 
the form 471? + G K + H, where F} represents— 


-4 A B Cc D e 





A © (45) (ac) (ad? 1 

B (bap? @ (A (6d)? 1 e 
Cc (ca)? (cò 9a *° cd 1 

D (da (dbp (dot è I A 

e I I I I e 


Consequently F, = 0. This equation gives nof only the 
form of the constant function but the value of the con- 
stant (7, when the element — 4 is suppressed, being iden- 
tical with my Æ). 

On removing the line and column of capital letters the 
above determinant equated to zero expresses the condition 
of the points a,ġ,c,d lying in a plane—as proved by 
Cayley in days long past (and still ordinarily so proved) 
by a very artful manner of multiplying a determinant into 
a numerical multiple of itself; but this result follows as 
an instantaneous consequence of the reflexion that if 
a, 6, c,d did not lie in a plane the above equation would 
mean that the circumscribing sphere was touched by the 
plane at infinity, whereas we know that this plane never 
touches but has the faculty of always cutting every sphere 
ın a constant circle of imaginary points. Hence the ex- 
istence of this equation implies the coplanarity of the four 
points a, 4, c, d, and the converse proposition-may be shown 
by simple algebraical reasoning to follow from this.* 

Postscript.-L_ have been led by what precedes to a 
rather interesting observation, in universal geometry. 

Suppose we form, a determinant with the squared 
distances of one group of # points from another equi- 
numerous group-any or all of which may be coincident 
with those of the former one: and to each line and at the 
foot of each column of this determinant affix a unit; a 
determinant so formed we may agree to call the bordered 
determinant of either group in regard to the other. 
Thus ex. gr. 


aa? ape ay I 

ba? g by* I 

ca? ce cy’ I 
I I I 


is the bordered determinant of @,0,¢ in regard to a,B y. 
When the two groups .are one group repeated we may 
call this determinant the bordered se/fdeterminant of the 
groups. j 

My theorem is that the bordered determinant of two 
equi-numerous groups ın respect to one another is a mean 
proportional to the bordered self-determinant of one of 
the groups, and that of the projection upon its m*veau of 
the other group. [The niveau to a group of points means 
the homaloid (Clifford’s flat) of the lowest number of 
dimensions which contains the group.] 

We may regard a group of z points as the vertices of a 
figure whose squared content we know by Cayley’s 
theorem above referred to is a sub-multiple of the bordered 
self-determinant of the group; it is in fact that quantity 
divided by (—)* +1! 2" (r.2.3...)*,so that we may vary 
the statement of the theorem and say that the product of 
the contents of the figures denoted by two equi-numerous 
groups into the cosine of the inclination ofgtheir niveaus 
is a known numerical sub-multiple of the bordered deter- 
minant of one group jn respect to the other. Thus, keep- 
ing at first within the limits of conceivable space, we see 


* The equation in the text extended to the points 4, B,... L, X assumes 
new Importance and mses to philosophicinterest when regarded as the wnstotnsic 
equation to the xroeau of A, B,.. L£, in which the co-ordinates of the 
variable point Ain the niveau are thesquares of A X, BX,.. LX, itis 
of course an equation of the second degree in these co-ordinates The dis- 
tances of either of two points from the other are the same in quantity but 
differ in sign. Hence the sgacre of either is the natural measure oi 
interval befween the two pomts. 
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that the cebine of the angle between a5 c, abd, the faces 
of a tetrahedron, will be the determinant— 


© ağ ad? I 
ağ e bq} I 
ca ch ca? I 
` I I I i 


i 2 
divided by sixteen timts the product of the faces abc, 
abd. 

Or, again, if a4, cd be any two non-intersecting edgés 
of the tetrahedron, + 2a% .cd cos (ab, cd) ought to be 
equal to—* 


ac ad? I 
bat bd? I 
I I © 


and as a matter of fact the cosine between (aå, cd) is 
ad? +S — af — bd?y 
2ab i 

Agan, if ac, def are any two triangles in space of 5, 4, 
or 3 dimensions the product of their areas into the cosine 
of their inclination will be a numerical multiple of the 
bordered determinant of the group aé¢ in regard to defy 
and if they lie in the same plane their product itself will 
be that numerical multiple. 

Similarly for two groups of four points lying in one 
space (as ex gr. that in which we live, move, and have 
our being +) the product of their bordered self-determinants 
will be equal to the bordered determinant of either group 
in respect of the other, because their sveaus coincide, 
and if we take two groups of five points each in ordinary 
space it again follows from the theorem that the bordered 
determinant between them must vanish, a statement 
which when the two groups coincide reverts to Cayley’s 
condition concerning the mutual squared distances of five 
points in ordinary space. 

Finally, there can be little doubt, I think, of the truth of 
the following theorem dealing with determinants (but un- 
bordered) { of which the general theorem we have been 
consideringewhich deals with bordered determinants must 
needs be a corollary. ° 

By P : Q where P, Q are two groups of s points each, 
let us understand the determinant formed by ag the 
cosines of the angles which the 77 lines connecting P and 
Q subtend at a point O equidistant, in space of the 
necessary number of dimensions, from each of the 22 
given poimts, and let P’, Q mean the groups P and Q 
augmented by the addition of O to each of them, the 
theorem is that— 


cos (P', 2) = 


equal to 


P:Q $ 
NIP: PXO: Q 


* Obviously therefore we can express the squared shortest distance between 
two non-intersecting edges of a tetrahedron as a rational function of the 
squares ofall sia, The formula in the text is well known and easily proved 
for the case of adcd bemg in a plane, which is enough to show that ıt must 
be true universally, for if we make BCD rotate about AC, the projection 
of C upon B D does not move, and consequently 4 C into the cosine of A C, 
BD is mvanable. 


t From which it follows that every algebraical theorem square 
matrices expressed in the umbral notation is immediately convertible into a 
non In universal geometry , the umbræ cease to be mere 
and acquire a local hab:tation and a name ax points in extension. 
$ V P:P isin fact the factorial of n divided by the nth power of the dis- 
tance of O from each point in P into the content of (what 1 call) the parm 
{of order #) denoted by P. A 
peren OLE aee I, 2 3 means a rectilinear segment, 2 triangle, a 
tetrahedron—whence ıt ls easy to deduce and define in exact terms the mean- 
ing of a plasm of any order as a figure bounded by plasms of the order. neat 
low its own. The squared content of a triangle is equal to the sur of the 
3.squared contents of its projections on mutually perpendicular planes in 
ordinary space but also to the sum of the 6 squared contents of its projec- 
tions on 6 such planes in extension of 4 dimensions and so en—andin g 
the square of the content of a plas denoted by # points is similarly re- 
u(a—1)...(4-24+1) 
aE PERO $ 5 
(a +i — 1) dimensions ; as these squared contents are all oe imme- 
diately by Cayley’s theorem in terms of squared distances, above state- 
mew gives rise to a far from self-evident theorem in determinants. What I 


+ It would perhaps be more correct to say “which Aas its ie in us.” 


tions, 


soluble into a sum of , such squares in extension of 
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Thus for the case of # equal to 2 1f O is the centre of 
the sphere passing through a, 4, c, d, we ought to-find the 
cosine of the angle between the arcs a6, cd equal to 


cosac cos¢d 
cos óc coséa 
divided by a square root of 


$ cos aa 
cos ġa 


into a square root of . 
| cos cc 


cos a č 
cos 66 


cos cd 


cos de cosadd 


i.e. equal to 
+ cos ac. cos 6d — cos ad cos be 


sinad. sin cd 
as is the case, 
There ought also to exist analogous theorems applicable 
to non-equi-numerous point groups depending in some 
way upon the minors of a sormerponding rectangular 


matrix. * J. J. SYLVESTER 
New College, Oxford, April 1885 


GRESHAM COLLEGE 


THE question of what is to be done with one of the 
greatest of existing London abuses, Gresham College, 
has’ again come up in connection with a letter from a 
“Londoner” in the Times. The Times, in a somewhat 
incomplete leader, animadverts strongly on the abuse, 
and urges its pret remedying. Surely when the fact 
that London has no university in the true sense is 
attracting so much attention and the movement to supply 
the want is so powerful, it is absurd to allow the funds 
to be worse than wasted which represent the wreck 
of those which were originally intended for the main- 
tenance of a real institution of this class. There were 
once 20,000 students at Gresham College, and when 
London does have a university, as it must have some 
time, even Gresham College will be without razson d'être. 

“ Topographically,” the Times says, “the lecture-rooms 
are off the track of students. None of the apparatus of 
systematic instruction, in the way of examinations, 
accompanies the courses. Provision does not exist, 


have here termed slasms might with more exactitude be termed froto- 
lasms, ns being the elements into which all other figures are capable of 
ing resolved 

* Tt may be objected that the theorems of the text applied in their full 
gals beyond the limits of empincal space cease to affirm a relation 

tween two different things and therefore lose thorr effi as such and 
become mere definitions of the meaning of the inclination of two figures in 

space To meet this objection ıt 18 sufficient to give a general 
method for determining algebraically the projection of a point ın space of # 
dimensions on the niveau of » points where » ıs any number not greater than 
n, this it is casy to see may be effected as follows — 

_ (a) I observe that the niveau of any u given points in 2 space of œ dimen- 
sions may be expressed in Cartesian co-ordinates by means of equating to 
zero each of s — u + 1 independent minors of a rectangular matria conning 
# +1 columns and u + 1 lines, the formation of which 1s too obvious to n 
wer in detail = 

(6) In order to project orthogonally a point whose # co-ordinates in a space 
of æ dimensions are 2’, g% -s Spon anivean (of the (# — 1)th order) passing 
through # given ponts defined by theequation dz + Byt.. Ca+ Lezo, 
we have only to wnte r= z .y—-f eis mW 3° AWB... 2C, and 
combining the (# — 1) equations contained in this proportion with the given 
equation, the resulting values of r, y,.. s determme the projection of the 
given point on the given niveau 

If now » points are given in a space of n dimensions and the projection fs . 
required of a given pomt upon therr niveau we may proceed as follows 1- 

3 Find the # — » + 1 equations which define the niveau 
2) On each of the niveaus of the (r — r)th order which correspond thereto 
respectively find the orthogonal projections of the given point. E 

(3) Through these # — y + 1 projectiona of the given points and the given 
point itself draw a niveau which will be defined by (s +1) — (n ~ s+ 2), 
LE v — I equations. 

Finally, combining these with the # — v + r original equations we have s 
equations in all, and these will serve to determine the æ co-ordinates of the 
projection required. . 

This method 14 not alWays the most compendious, but is always mami 

enables us to attach a definite meaning to the inclination of two o 
any the same order to one another thus ex gr., the content of the pro- 
jection of abed on efg divided by the content of adcd itself is the 
cosine of the inclination of the niveaus abcd, efg A, and the prolections of 
the several points a, $. c,d on ef, A (sayan bc, a) ound by the 
preceding method, the content of the tetrahedron a’ é' cd’ (and therefore 
the inclination of the two niveaus) is a known quantity. 
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or, at any rate is not employed, for the contact of the 
mind of the learner with the mind of the teacher. The 
lecturer ascends to his chair, recites or reads his stipu- 
lated discourse, and disappears with the mechanical 
routine of an automaton. ‘The professorial staff, ıt might 
have been, added, has as little internal unity as relation- 
ship to its classes. It is a concourse of atoms with no 
affinity except equality of stipends. To call the*founda- 
tion a céllege ıs to use a mamifest misnomer. It is as 
much a college as one at Oxford or Cambridge would be 
with the undergraduates and fellows suppressed, and the 
Master, Dean, Bursar, and Butler left to perpetuate the 
tradition. The Corporation of the City and the Mercers’ 
Company are Sir Thomas Gresham’s trustees, and derive 
very substantial advantages from his bounty. 

“ The inutility of the Gresham Lectures was recognised 
in the days of Dr. Johnson. Johnson lamented as bitterly 
as our correspondent that the able professors of Gresham 
College, which was ‘intended as a place of instrucnon for 
London, contrived to have no scholars.’ His explanation 
was that the professors lectured giatis, and grew indolent 
from the absence of pecuniary mcentives to intellectual 
exertion. ‘We would all,’ he exclaimed with conviction, 
‘be idle if we could? Permission to charge sixpence a 
pupil for each lecture would, in his opinion, have infused 
vitality ınto the institution ; every professor would forth- 
with have grown ‘emulous to have many scholars.’ There 
could be no harm in administering his specific now. The 
good of a condition such as Gresham College has been 
reduced to is that any experiments may be tried upon it 
without excessive ris “But the failure of the foundation 
arises from deeper sources than those to which Johnson 
attributed it. Several of the present lecturers are no- 
toriously of a temper and standing not to need a money 
bribe to urge them to do their duty. The Dean who 1s 
the Divinity Professor delights in occasions for eccle- 
siastical exegesis. He would rejoice to find a way of 
gathering five hundred receptive hearers to listen to the 
theological expositions he throws away on a meagre fraction 
of the number. Another Dean was Senior Wrangler, and 
1s abundantly competent for the geometrical themes he 
has to discuss. The subject of civil law is committed to 
a most capable jurist. The Professor of Music 1s able 
elsewhere without any endowment to attract to his classes 
a large paying audience. The blame, as our correspondent 
concedes, does not lte with the lecturers, who only slumber 
in concert with their classes and their patrons. It must 
be imputed to the gross contempt which has been 
shown for all the conditions of educational success, Their 
founder intended his seven professors to be professors in 
a College which he did not surviveto create. He died at 
the age of sixty, still immersed m public affairs, and before 
attaining the leisure for carrying out his idea of an ‘epitome 
of a University ın London.’ Accidents for which it would 
be useless to condemn his trustees would have prevented 
them, had they otherwise been well disposed, from ac- 
complishing his ambitious programme. His estate, so 
far as it was appropriated to the purpose, proved in- 
sufficient for the complete endowment of a College and 
its staff. A collection of lectures was left as it were in 
the air. For a time they appeared to have procured 
favour in spite of their disadvantages. In the nature of 
things they could not keep it permanently. They were 
without soil to take root and sprout n. The error of all 
concerned has been that the want was not supplied by 
incorporating either them in something else or something 
else ın them. Last century was a penod of educational, 
though not of intellectual, panon Gresham College 
only languished ın company with many dther Colleges better 
furnished with the gifts oè fortune, The present age has 
witnessed a revival of zeal for instruction by methods ın 
which the Gresham foundation might have been turned 
to the greatest service, and has been turned to none. 
While London, and, most of all, the City, was careless of 


learning, it was no reproach to the managers of Sir 
Thomas Gresham’s bounty that they converted it to no 
account. The absurdity is that for years the town, from its 
centre to its outskirts, has been crying out for educational 
apphances, and that Gresham College is suffered to remain 
as futile and superfluous as ever. Half-a-dozen institutions 
have been erected in or by the et ee effect the objects 
for which Sir Thomas designed his foundation. For 
any one of them it would e been the most admirable 
nucleus; it would have afforded a starting point, and 
have bestowed the dignity of old descent. Thus it would 
have gained at last the reason for existence it has been 
craving 1 vain for a couple of centuries. 

“Tastes of benefactors in distant ages do not always 
agree with the popular inclinations of the present. Re- 
luctance on the part of trustees to deviate from the will of 
the men they represent is to be excused, though it cannot 
always be allowed to block the road to reform. When, 
however, a founder has let posterity into his confidence, 
and the application of his gifts clearly conflicts with his own 
views, it argues strange perversity or default of mental elas- 
ticity not to perceive where genuine respect for his wishes 
should lead. Without a framework in which they could be 
set and mutually co-ordinated, the Gresham Lectures can- 
not possibly do what the founder desired them to do. The 
public spirit of the City would not refuse to take up and 
finish the work which Gresham sketched out if it could 
be secure that his original instalment of beneficence was 
no longer wasted as now. Already it has been endea- 
vouring to fill up the gap by its own exclusive exertions, 
The City of London College, the courses of the University 
Extension Society, lectures at the London Institu- 
tion, the Technical College, Middle Class Schools, and 
not a few institutions besides, are spontaneous efforts 
of the past dozen years to work out the original 
idea of Sir Thomas Gresham. The proper City of 
London College is Gresham College. Around it as the 
centre all the other educational instruments of the 
City ought naturally to group themselves. Not the 
most punctilious conservatism could reprobate the Cor- 
poration and the Mercers’ Company if they would use the 
authority they possess, ang seek fresh authority, to aid in 
the promotion of that general result. Gresham College, 
as it is, has been for centuries, and 1s doomed to be, a 
burlesque of collegiate life. Its lectures must be equally 
dead whether delivered in a dead or a living tongue. Its 
choice is between becoming something more or something 
less than itis now. . If it cannot develop, it had better 
cease to be.” 





ELECTRICITY AT THE INVENTIONS 
EXHIBITION 


HE International Inventions Exhibition 1s intended 

to illustrate the progress of invention during the 
period that has elapsed since the last Great International 
Exhibition in this country in the year 1862. According 
we find under Group XIIL electricity ranged under twelve 
classes, entitled respectively, generators, conductors, 
testing and measuring apparatus, telegraphic and tele- 
phonic apparatus, electiic lighting apparatus, electro- 
metallurgy and electro-chemistry, distribution and utilisa~ 
tion of power, electric signalling, lightning-conductois, 
electro medical apparatus, electrolytic methods for ex- 
tracting and purifying metals, electrotherguic apparatus. 
Under such a classification there is no doubt that the 
Exhibition might have been made thoroughly repre- 
sentative of the wonderful progress that has taken place 
in this branch of science, Toth in its theory and 
practice, during the last twenty-three years. The 
reason that it is not so is twofold: electricity has had 
of late years many exhibitions dedicated to itself—those 
of Paris, Vienna, and Sydenham ; and it was quite imposs- 
ible in such an exhibition as the Inventions, where so 
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much has faa to be compressed into so litle space, to 
indicate the progress of mvention in each class of each 
group. If, however, electricity is not represented m this 
way, it is in another way, and that is through the medium 
of one of its special applications—that of the electric 
light. Electricity thus forms the light and life of the 
whole Exhibition after sunset, and in this connection we 
would view it on the présent @ccasion. a 

Thọse who visited the Health Exhibition last year will 
not notice any great change in the internal illumination 
beyond the more extensive use of the electric light and 
its greater Steadiness, but will observe that an alteration 
has been made in the garden hghting, to a description of 
which we propose to confine this article. In place of the 
numerous attendants who, a little before darkness set in, 
were to be seen last year lighting one by one the little oil 
lamps which, 1m their coloured glasses, were scattered all 
over the trees and lawns, an observer discovers at half- 
past eight or a little liter a gradual diminution in the 
darkness of the evening, and the eye becomes ‘gradually 
sensible to the fact that the architectural features of the 
buildings are becoming clearly defined, and by degrees 
are actually iNuminating surrounding objects, whilst at the 
same time the lawns and shrubberies, the parterres and 
trees, and even the ponds of water and waterfalls assist in 
the general wlumination with light of every shade and 
colour. Where before all was darkness, there 1s a scene 
of bewildering enchantment: fountains play and throw 
up into the air, now high, now low, solid sheets of illumined 
water and spray of mingled water, dust, and hight, at one 

_moment of golden hue, at another of the loveliest magenta ; 
while when the silver light of the electric arc alone illu- 
minates the fountains, broken by some magic power below 
into waterdrops, all the prismatic colours of the rainbow 
are observable, and, revelling in the beauty, one wonders 
how it ıs all brought about. 

In what 1s known as the tower, Sir Francis Bolton has 
before him a plan of the dens with switches on it, 
enabling him to turn the lights on or off, or to increase or 
diminish thejr intensity at his will. One of the switches 
controls the effects in the uppey garden, another those in 
the lower garden, a third commands the statue of the late 
Prince Consort, a fourth and fifth the illumination of the 
east and west quadrants and east and west arcades respec- 

* tively, whilst a sixth controls the external lighting of the 
conservatory. Four switches on the lower portion of the 
switch board enable the operator to raise or lower the 
intensity of the light; the first altering it from } to 4, the 
second fiom # to 4, the third from } to 4, and the fourth 
from # to full power. 

One of the most interesting features of the illumination 
and that which perhaps causes the most wonder and 
bewilderment, is the play of the fountains. Below the 
island in the fountain is a water-tight chamber, about 
5 feet in height and 20 feet square, into which one 
obtains access by first descending a ladder from the 
diving apparatus-house into a low arched passage, from 
which one ascends into the chamber. The roof of this 1s 
covered with water-pipes which convey the water from 
the main in all directions, the supply being regulated by 
screw valves ; the five large jets are fitted with plug valves 
and levers, by the manipulation of which the dancing 
motion and breaking up into water-drops of the columns 
of water are effected. The average quantity of water 
epee per®hour during a fountain display 1s 70,000 
gallons. Under the five large water jets are five sky- 
lights, fitted with thick glass, below each of which is 
placed a wooden box, containing a powerful arc-light 
with the carbons set horizontally. Over the top of the 

_ lantern is a holophote, such as is used in lighthouses, by 
means of which the rays of light are concentrated, and 
projected upwards into and with the column of water 
whilst their colours are varied by drawing sheets of stained 
gla8s across the lantern. The water is supplied at a 
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pressure of about 7olb. to the square inch, which is 
sufficient to carry it up to a height of 120 feet. 

On one of the walls of the chamber is a board, on 
which are signalled the instructions from the tower, which 
are read off by an assistant to the staff In this manner 
the various effects which more or less puzzle the spectators 
are telegraphed from the tower above, and carried out in 
the concealed chamber below. : . 

The following are the number and distribution of the 
lamps, all of which are made by the Edison-Swan United 
Company, most of them being of 5 and 10-candle power, 
whilst a few of 20-candle power are used on the band 
stands and verandah of the conservatory :—- 


Lamps 
Conservatory ss 1418 
E. and W. Quadrani 1584 
E. and W. Arcades 1832 
Upper Gardens 1550 
Lower Gardens 2300 
Albert Statue 336 

Total z% nie 9020 


There are fourteen miles of main and branch wires, nine 
mules of twin wire, and two miles of small connecting 
wire. On the buildings and on straight lines on the grass 
specially constructed wooden lamp-holders are used, in 
other places ordinary spring-holders. The current is 
generated by three Siemens B 13 self-regulating dynamos, 
each weighing about 11 tons, and each capable of main- 
taming 2000 (20-candle) hghts at 300 revolutions per 
minute; the current of each being 500 amperes at an 
electromotive force of 250 volts, the weight of the arma- 
ture being 3 tons. The dimensions of the machines are 


as below :— 
fe in 
Height mcluding bed-plate 8 9 
Length overall . ae 8 o 
Width A . 4 8 
Diametei of armature 2 5' 
Length of armatnie 3° 22 


The four senes cous, which are coupled in parallel, are 
wound with copper-wire 4-1oths of an inch in diameter, 
and the shunt coils, which are coupled in series, with wire 
of No. 9 standard gauge; the armature being wound 
with flat strips instead of wire. Each of the dynamos is 
coupled to a Goodfellow and Matthew’s triplex compound 
engine of 200-h.p. indicated, two of the machines being 
easily capable of maintaining all the hghts, The main 
current from the dynamos is led to a switch-board, in 
connection with which is an electro-dynamometer so 
arranged that there shall be no break of continuity. In 
each branch circuit 1s a fork working in the core of a 
solenoid, the prongs of the fork dipping into a pair of - 
mercury contact cups. The solenoids are connected by 
wires with Sir Francis Bolton’s room, and by their use he . 
can raise or lower the fork out of or into the contact cups 
and thus turn the lights off or an as required. The return 
circuits enter into a single conductor, which is arranged 
with four sets of mercury cups and solenoids in series; , 
around each set is a bye-pass containing a resistance of 
determined magnitude, so as to vary the brilliancy of the, 
lamps as desired. 

The works for the electric illumination of the gardens. 
and fountains have been carried out by Messrs. Siemens, 
Brothers, to the designs of Sir Francis Bolton. Con- 
sidering that the ipstructions for the preparation of the 
machinery for illuminating the gardens were only given: 
in February last, the result obtained at the Inventions 
Exhibition is evidence that electric lightng has now 
advanced to such a stage that orders may be given for 
very large installations and executed in a perfect manner 
in a very short space of time. 
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VESUVIUS 


GINCE writing on May 3 Vesuvius has continued to 

pour forth a continuous stream of lava. From the 
lowering of the general level of lava in the main chimney 
no reflection could be seen at its mouth, as is usually the 
case. This state of things continued till the 6th, when 
the vapour could only escape in intermittent puff in con- 
sequence of the accumulation of aéér7s from the crumblin 
edges of the inner crater edge. As these puffs escaped, 
they resembled balls of dark grey smoke, from which fell a 
shower of fine ash, the result of the grinding up of the 
fine materials that had fallen in as above described, and 
partially blocked the upper outlet. The crater plain was 
scattered over with ash and rounded fragments of lava 
from which that had been ground off. Soon after a faint 
ghmmer was visible, which gradually increased each 
night until it came to a stationary point, since which little 
change has taken place. The lava still continues to flow 
with more or less regularity; but from the small quantity 
it only gutters and collects on the slope of the great cone. 
The whole series of events since May 2 is identical with 
what occurred under similar circumstances in December, 
1881, and January, 1882, which I have already described 
in these pages. The whole sequence of phenomena are 
easily explicable on the most simple mechanical principles, 
and do not require that vudcanological magic which, even 
at the present time, is too often employed in describing 
volcanoes or earthquakes. 

I may mention that the above estimate might seem too 
low as the surface of the streams moved quicker (about 
I m. in 17 seconds), but the lava was particularly viscuous 
on this occasion, and towards the edges it could not have 
progressed more than the above distance in two or three 
minutes A similar retardation no doubt occurred wher- 
ever in contact with its channel, so that I think the 
estimate of "I m. per minute is a very fair one. If we 
allow an average outflow of 5000 cm. during the last 
twenty-two days (z.e. from May 2 to 24), which I am sure 
many would think under-rated, we have the prodigious 
output of 110,000 cm. ; the product of what would usually 
be called a very small eruption. But the flow has not 
stopped, and shows no indication of so doing. 

This large amount of material, added to the surface of 
the great cone, is already making a difference ın its out- 
line, and should the outflow continue for nearly three 
years, as occurred after the December, 1881, outburst, the 
Vesuvian cone will have another gigantic hump of lava to 
spoil the graceful curves of its back. 

Either as the result of bad writing or of printer’s errors 
some obvious mistakes have crept into my last communi- 
cation. For “unattached pyroxene crystals” read mn- 
attacked. Yor “salbam” read salband. Read for “about 
one metre per second,’ about one metre per minute 

Naples, May 24 H. J. JOHNSTON-Lavis 





THE RUAHINE RANGE, NEW ZEALAND 


J5 the summer of 1843, Mr. Colenso being at Hawke’s 

Bay, first saw the Ruahine Range, looking sublimely 
grand under its crest of virgin snow. Hearing at this 
time of natives living secluded in the interior, in the 
country lying between this range and the famed 
central volcanic district, Tongariro, he determined to 
visit them, and he has lately published a most graphic 
and interesting account of several visits to and over the 
range, which were accomplished between the years 1845 
and 1847. This narrative is, as would be expected from 
a botanist like the author, largely interspersed with 
valuable notes on the flora, and there are also some on 
the fauna of that region. Its also somewhat interspersed 
with quotations, for the most part appropriate ones, from 
the author's favourite poets. It is not necessary that we 
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should make any comments on the fact thal this little 
memoir does not appear in the Transactions of the New 
Zealand Institute, Trendy so full of various important con- 
tmbutions to our knowledge of New Zealand forms from 
Mr. Colenso’s pen, for the publishing Board of that Insti- 
tute, having declined to publish more than an abstract of 
it, the memoir was, by request, returned to the Hawke’s 
Bay Philosophical Institute,gbefone which Society ıt had 
originally been read, and it has been by them laid before 
the scientific world with addstional and copious fotes. 
The first attempt to cross the range was made under 
eat difficulties in February, 1844: the weather was 
ad, heavy rain flooded the nvers and mountain streams, 
and the guide had forgotten the route. Despite all disad- 
vantages, many a rare and several new plants were found. 
On a Saturday night, after a slender supper amid the 
deepening gloom of the beech forest, we read: “ Here, 
pendent from some of the trees, hung a most lovely species 
of Loranthus (Loranthus flavidus), while on many other 
trees that fine species Z. fefrapetalus formed dense 
bushes, bearing crimson flowers in profusion, so that in 
some of the more open spots among the closely-growing 
trees the whole forest wore a reddish glare.” At the ve 
spot where they halted, a fine bushy composite shru 
with hydrangea-like leaves was gathered, which has been 
since named by Sir J. Hooker, Olearia Colensoi. Fatigued 
with the day’s work the party slept til 10 o’clock 
on the Sunday, and then awoke to find themselves 
completely invaded by a large “blue-bottle fly,” which, it 
appears, inhabited the beech-wood in countless numbers, 
and was most teasing and audacious: their blankets and 
woollen clothing had been attacked, and were literally 
filled with the fly eggs, and the hair of the natives’ heads 
had also similarly suffered. These blue-bottles spoiled 
the Sabbath day’s rest ; they had never before been met 
with by Mr. Colenso. We wonder if the species has been 
recognised by Baron Osten Sacken, who has recently been 
engaged in describing New Zealand Diptera. After two 
days’ more fatigue, the party were obliged to descend 
without ciossing the summit, being nearly starved mto 
the bargain. But amid all these troubles, Cofenso writes 
that he at least had some jo§s, certainly, under the circum- 
stances, unknown to the natives, in that he discovered, on 
the return, several fine new plants (Alsophila Colensot), 
several new species of Coprosma, some of which grew so 
compactly together that in some places it was impossible 
to get through them, and so they had to walk upon them. 
Here, but only in one spot, that beautiful fern, Hypolepis 
millefolium, was found Many beautiful and new forms 
of Veronica, as V. buxifolta, V nivalis, and V. tetragona, 
this last species in its barren state resembling much the 
branch of a Podocarpus. Here we venture to interpose a 
wish that Mı. Colenso would write an essay on the 
mimetic resemblances of the species of the genus. 
But this was not all: a little further up there 
were found “splendid Celmisias and Ranunculuses in 
countless numbers, intermixed with elegant Wahlen- 
bergias and beautiful Ourisias, Euphraisias, Gentians, 
Dracophyllums, Astelias, and Calthas, and many others. 
Here were plants reminding one of those of our native 
land, with rare and httle known novelties.” After the 
first burst of surprise, the great difficulty of carrying off 
these prizes presented itself: no collecting materials were 
at hand. There was no time to lose. “First I pulled 
off my coat, and made a bag of that; then, driven by 
necessity, I added thereto my shirt, and, by e the 
neck, got an excellent bag. Lastly the crown of my hat 
held a few. Fortunately the day turned out a fine one, 
and on returning to the camp the night was spent 
placing them among spare clothing, bedding, and books.” 
Of this “find” drawings of nearly fifty were published by 
Sir W. J. Hooker, or Sir J. Hooker, in the “Flora Nove 
Zelandiz” or the “Icones Plantarum.” The graphic 
account of that terrible plant, Aciphy//la Colensot, we nfust 
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content ofselves by thus referring to; it is too long to 
quote, and too good to condense. 

Two solitary tufts of two Alpine plants were also de- 
tected on this occasion. One, Helichrysum Colensot, 
the edelweiss of New Zealand, was found on the edge of 
the top of a mountain composed entirely of dry shingle 
of, various sizes, from big to to dust. The other, 
Geum parviflorum, grew nefe the former, but, unlike it, 
has been found on the South Island. This first attempt 
to créss the range failed, though its summit was reached ; 
but a second attempt, made in February, 1847, was suc- 
cessful. Æ short sojourn was made at Matuku, the 
paneer of the Patea villages ; the route thereto was the 
ong round-about by Taupo. From Mataku, on March 
25, the ascent of the Ruahine was made, and the Mission 
Station at Waitanga was reached on March 3, after many 
hardships and difficulties. The narrative abounds in 
numerous records of great interest. The following is an 
account of one of the largest, we suspect, of flower visitors, 
honey-seekers, and one unknown to Darwin or Hermann 
Muller :— 

“Close to the village, and even within its fence, were 
several very large Kewhai trees (Edwardsia grandiflora) ; 
these were covered with their golden flowers, and mostly 
without leaves. The sun was shining brightly, and the 

arrots (Nestor meridionalis) flocked screaming from the 
orests‘around to the Edwardsia blooms ; it wasa strange 
sight to see them, how deftly they managed to go out to 
the end of a long lithe branch (preferring to walk parrot 
fashion), and there, swinging back downwards, lick out the 
honey with their big tongues, without injuring the young 
fruit . . . For, seemg but very few petals falling (and those 
sel vexilla), I sent some of the boys to climb the trees 
and bring me several marked flowering branches, which 
had been visited by the parrots, I found that all of the 
fully expanded flowers had had the upper part of their 
calyces torn open, and the uppermost petal (vexillum) 
torn out; this the parrots had done to get at the honey. 
As the flowers are produced in large thick bunches, some 
are necessanly twisted or turned upside down ; still it 
was always fhat peculiar petal and that part of the calyx 
(though often in such cases undermost) which had been 
torn away. Through this no injury was done to the 
young fruit inclosed, which would in all probability have 
been the case if any of the other petals had been bitten 
off, It cannot be said that it is owing to the vexillum 
being the largest petal (as it is in many papilionaceous 
flowers) that it is thus laid hold of and torn away by the 
parot, such not being the case in this genus: for the 
ong fruit runs down through the two carinated lowermost 
petals, that are often quite two inches long, and ıs further 
protected by the two side ones (alæ), which four, from 
their being closely imbricated together, form a much 
larger and firmer hold for the bird’s beak. 

“Further, as these parrots are large birds with huge 
bills, and as the flowers are always produced on the tips 
of the small branclies, which bend and play about under 
the weight of their bodies, one cannot but suppose that 
it is no easy matter for the birds to get a bite at them 
at all,so as to make the proper openings whereby to 
insert their thick tongues and lick out the sweet contents 
without injuring the young immature fruits, especially 
when we further consider that the common practce of 
this parrot is to take up in its claws whatever it wishes 
to discuss. Of all the flowers I examined, only the upper 
part of the calyx and corolla had been torn, and on none 
was the young fruit wanting, nor did I notice any bunches 
which had had their flowers wholly torn off. What with 
the glistening snow, the sun shining, and the golden 
blossoms of those trees, the numerous parrots diligently 
and fearlessly at work so close to the village, yet often 
screaming, it was altogether a peculiar and interesting 
sight.” 

What delightful corners for the botanist are to be met 
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with in this range the next paragraph will show. Many 
of the species are of the greatest interest—quite Alpine 
gems ; and some few of them, or of closely-allied species, 
grow freely with us. We would be prepared to welcome 
them all. E 2 

In the open ground, on two or three mound-like hills 
of peaty-looking soil, and near each other, on the west 
side, grew that remarkably fine Ranunculus, R’ insignis. 
On my discovering it I was astonished at its size—its 
largest golden flowers being nearly 2 inches in diameter, 
its flowering stems 3 to 4 feet high, and some of its 
round crenated leaves measuring 8 to 9 inches across! 
Both Sir Joseph Hooker and hus father were equally sur- 
prised and delighted, and as it was (then) by far the 
largest species known, Sir Joseph Hooker gave it that 
appropriate specific name—snsignis. I only found it in that 
locality, but it was in great plenty; its principal neigh- 
bour was the notorious Tamarea plant (A aphylla Colenso), 
already fully noticed; and those splendid composita- 
céous plants Celmisia spectabilis and C. rncana,ewhich 
generally grew close together, forming large, dark-green, 
shining patches, and bearing a profusion of fine white 
flowers—a striking contrast to their leaves. At first sight 
I saw that this new Ranunculus was closely allied to 
R. pinguis, of Lord Auckland’s group and Campbell’s 
Island—then lately described in the “ Flora Antarctica,” 
of which work I had received an early part just before 
T left the station. Other plants of those far-off Antarctic 
islets were also found ‘here, on the summits—notably 
Oreobolis pumilio, growing in dense tufts in exposed 
places ; while the peculiar straggling Cyathodes Ge es 
Jolia, and the pretty httle flowering-plants LupArasia 
antarctica and Myosotis antarctica flourished in half- 
sheltered hollows with Plantago Brownii and the grass 
Catabrosa antarctica. With these last also grew, very 
closely intermixed (much as we have seen the daisies and 
buttercups among low turfy grasses in our English mea- 
dows), the curious plant ae ata diefenbachti ; the little 
elegant Ourisia cespitosa, abounding in flowers; a very 
small and new species of Plantago (P. uniflora); and a 
similar-sized botanical novelty, Aste/ia linearis, a tiny 
plant bearing a large orange-coloured fruit ; a little Caltha 
(C. Nove Zealandia), having pale, star-like flowers ; two 
graceful Gentians (G. montana and G. Pleuronynoides), 
and a very small, shrubby, prostrate Coprosma (C. 
pumila), together with several elegant, shrubby little 
Veronice. Two orchideous plants, Plerostylis foliata 
and Caladenia bifolia (of which I wished for better speci- 
mens), I also detected growing sparingly, and with them 
a couple of Carices, C. acicularis and C, inversa, and 
also two species of Uncinia, U. divaricata and U. fili- 
Jormis, and with them several interesting Hepatice 
and Mosses. Only in one or two spots, in shady, shel- 
tered places near the top, and just within the forest, did 
I meet with that pretty little plant, Oures?’a Colensoi, but 
in those spots there were plenty of them, and always 
beautifully in flower; the plants of this species grew 
apart, as if they liked room—ain this respect differing alto- 
gether from the other species of this genus I have seen.” 

The lover of flowers can easily judge from these ex- 
tracts how interesting to them would be this memoir of 
the now venerable explorer ; there is much more of the like 
nature throughout its pages, and we trust the Hawke’s Bay 
Philosophical Institute will send some copies of this “ In 
Memoriam” narrative to this country, on sale for their 
benefit. 





NOTES 


THERE will be a conversazione at the Royal Society on 
Wednesday next, June 10 


THE conversasione of Sir F. Bramwell, the President of the 
Institution of Civil Engineers, will be held m the International 
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Exhibition Buildings, South Kensington, to-morrow evening, 
from nine to twelve. The Society of Arts conversastone will be 
held in the same place on July 3 next. 


A PUBLIC meeting has been held in Birmingham to make pre- 
liminary arrangements for the reception of the British Association 
for the Advancement of Science on its visit to Birmingham in 
1886, THe mayor, Mr. Alderman Martineau, presided, and 
there was a large attendance. After referring to the four previous 
visits of the Association to Birmingham, the last of which was 
in 1865, the mayor stated that the forthcoming visit would 
involve a large amount of preliminary work, for which arange- 
ments had to be made by the appointment of local committees. 
The meeting would probably be under the presidency of Prin- 
cipal Dawson, of Montreal. A large local committee was 
appointed, together with honorary officers, and the meeting 
terminated with a vote of thanks to the mayor. 


THE statue to Linnzens which was recently unveiled with so 
much ceremony in Stockholm, stands in the well-known park 
Humlegården. It represents the ‘‘flower-king”—as he is 
called in Sweden—at the age of- sixty in a meditating attitude, 
holding the ‘‘ Systema Natmz” and a bunch of flowers in his 
left hand, Itis surrounded by allegorical female figures repre- 
senting botany, zoology, medicine, and mineralogy, and is 
executed by Prof. Kjelberg, the work having occupied five 
years. 

A ZOOLOGICAL garden is being formed ın Stockholm, at the 
well-known pleasure resort of Djurgården, which will be the 
first of its kind in Scandinavia. Most of the animals are being 

- purchased in Germany. 

THE Rede Lectme was delivered on Tuesday in the Senate 
House at, Cambridge by Mr. G. J. Romanes, F.R.S., the 
subject being “Mind and Motion.” 

THE Central News has received a telegram from Bombay 
announcing that a fearful earthquake has devastated a portion 
of Cashmere, The first shocks were experienced on Sunday, 
and created intense consternation. The oscillation was repeated 
at intervals of about ten minutes, and the shocks still continued 
up to the time the despatch was sent off. A wild panic is stated 
to have seized upon the people, who ran to the rivers and lakes, 
and sought to escape by embarking upon floating ciaft of any 
description. The town of Srinagar seems to have suffered 
severely. A great portion of the city is stated to have been 
demolished by the most severe shocks. Later accounts state 
that although some severe shocks have occurred in Cashmere, 
the loss has been trifling. 


A SMART shock of earthquake was felt in Cape Town and the 
surrounding districts shortly before midnight on May r 10, but no 
damage was reported. 

THE results of a series of observations ‘carried out by the 
Hydrogiaphical Bureau at Washington, in order to determine 
the length, depth, and duration of ocean waves, have been pub- 
lished. The largest wave observed is said to have had a length 
of half a mile, and to have spent itself in 23 seconds, During 
stoms in the North Atlantic waves sometimes extend to a length 
of 500 and 6oo feet, and last from Io to 11 seconds. The most 
careful measurements of the heights of waves give from 44 to 48 
feet as an extreme limit; the average height of great waves is 
about 30 feet. These measurements refer to ordinary marine 
action, and do not relate to earthquake ation or other excep- 
tional agencies, 


A CORRESPONDENT to Ausland makes a communication re- 
garding the present condition of the artesian wells in Sahara. It 
is well known that such wells have been in operation there from 
a very remote period, and in the Algerian Sahara additional 
wells have been opened with considerable success by the 
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French. Between Biskra and Tuggurt the 434 old Ais yielded 
in 1879 64,000 litres of water per minute, the 68 French ones 
113,000 litres. The number of palms had increased from 359,000 
to 547,000, that of other fruit-trees from 40,009 to 90,000, the 
population from 6672 to 12,827. In December, 1881, the yield 
of water fiom the wells had risen to 209,000 litres per minutes 





“But this success is confined to a gertrow zone within which wattr 


can be reached within a depth of roo metres, and even here the 
borings that have been made since 1881 indicate a dimirftution 
in the yield of water, making it appear as if the limit óf produc- 
tion of the underground reservoirs had almost been 1eached. 
Many of the French borings, too, are getting stopped up by 
sand, and are of too small calibre to be cleaned out and restored 
ike the wider Arabic ones. It iis believed that it will be abso- 
utely necessary to set about the sinking of new wells with a 
wider bore. ; 

Dr. ANDRÉE, of Leipzig, discussed before a recent meeting 
of the Anthropological Society of Vienna the question whether 
iron was known in America in pre-Columbian times Meteorne 
iron was certainly in use amongst ceitain Indian tribes and the 
Esquimaux, but Dr. Andiée thinks that they were wholly unac- 
quainted with the art of forging iron. This conclusion is based. 
on the fact, among others, that while there 1s ample proof that 
the Indians -knew» how to obtain and employ gold, silver, tin, 
copper, quicksilver, &c., we hear nothing of iron mmes in the 
history of the civilisation of ancient America, The language 
itself proves this, for there is no expression for tron. Some 
writers, it is tue, speak of the word pan:igue as that for iron, 
but it really means metal in general. Moreover, in pre-historic, 
or rather pre-Columbian, graves, especially in the ramless regions 
of Peru and Northern Chili, ornaments of all kinds, weapons 
and implements are found, but no objects in non have been dis- 
covered, although the Indians placed them most valued articles - 
in their tombs, ‘There is no reason, he thinks, to believe that 
the tools employed in the great masonry works of Peru, such as 
that at Tiahuanaco, were other than those in use in the rest of 
Peru, which were of champi, a species of bronze. ® The chisels 
found in Peruvian graves soon become blunted when used on 
the hard strut ; but it is suggested that there was some method 
of sharpening them easily. Indians certainly have worked a 
hard stone like nephrite without iron; and there is no umproba- 
bility, says the writer, in the theory that these chisels were 
employed, when we recollect the‘ patient temperament of the 
Indians, who for generations were accustomed to the repetition 
of the same work, to indolently pursuing an uniform task, and 
also that guita cavat lapidem 

BEFORE the last meeting of the Asiatic Society of Japan 
(reported in the Fagan Weekly Matt) Mr. H. Pryer read a paper 
entitled ‘‘ Notes on the Mustela itatsi and on the Corvus japon- 
ensis, Bonaparte.” The paper was largely a cniticism of views 
advanced by Dr. Brauns regarding the generic affinities of these 
animals, and published in the Society’s Transactions. A series 
of comparative measurements of the beak, metatarsus and wing 
of the Corvus corax and Corvus japonensis were given, with 
compatisons of the tail, eggs, and larynx, which proved that 
they were not identical. It was suggested that Dr. Brauns’ 
specimen of the Corvus japonensis was really a specimen of the 
Corvuts corone. 

THE Fokus Hopkins University Circular fer May contains 
the abstract ofa paper by Mr. Donaldson, entitled ‘‘ Observations 
on Temperature-Sense.” Blix, of Upsala, and Eulenberg, of 
Berlin, have observed that there are definite points on the skin at - 
which sensations of cold only are moused ; others, distinct from the 
first and equally definite, for the sensation of heat, while between 
these two sets of spots sensations of pressure only are aroused. 
These reactions were obtained by electrical and thermal stimula- 


tion of the skin. Mr. Donaldson, whose attention had previ- 
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ously beenfittracted to the subject, endeavoured to make accurate 
maps of these cold and hot spots. It was found that their distnbu- 
tion on corresponding parts differed in different individuals, that 
the distribution on symmetrical parts of the body was different, 
that the number of cold spots was greater than the number of 
hot spots, that the relative abundance of the two kinds varied 
ig different parts of the skin, and that, roughly speaking, there 
are two grades of spots, Yiz. tise which react almost always- 
and those which react only half the time and with a compara- 
tively faint sensation. The spots, as a rule, are less than a 
millimetre in diameter, and they are easily exhausted. The sen- 
sation roused by a single stimulus often lasts, however, for some 
minutes after the removal of the, stimulus. As the thermally 
sensitive spots move about as the skin moves, it ıs clear that 
they are in the skin and not below. On being cut from the 
skin and examined, the spots showed no structures with which 
the sensations could be associated. The spots were found quite 
as sensitive on scars as on the sound skin. Using the radiant- 
heat method described by Pollitzer, the hot spots were found to 
respond from eight to forty times more quickly to a given stimu- 
lus than the not-hot ones. The explanation of any sensation of 
heat on the not-hot spots appears to be that there is conducting 
heat thiough the skin, so that the stimulus finally reaches a hot 
spot. - 

‘THE death is announced of Mr, Alexander Croall, Curator of 
the Smith Institute, Stirling, and a botanıst of some reputation. 


WE have just received Band v. of the Verhandlungen des 
Vereins fur naturwissenchafiliche Unterhaltung ceu Hamburg, 
1878-1882 ; the title-pagê bearg the date 1883 ; ıt appears to 
have been published ın monthly numbers. Was Band v. actually 
published until 1885? There is no internal evidence against its 
appearance in 1883, but we fail to find any reference to ceitain 
papers in it in the published records for that year. This ambiguity 
as to date is awkward. The contents are varied and valuable, 
and embrace natural history in its broadest sense, as will be 
seen fiom the titles of some of the papers, such as “Die Um- 
gestaltung uwhserer' Gegend durch Wasser und Wind und die 
Abnahme des Wassers in unserem Gebiete ;” ‘‘ Die Variabilitat 
der Schmetterlinge in ihren verschiedenen Entwickelungs-Stadien, 
und der biologische Werth von Form, Farbe, und Zeichnung ;” 
“Die Entwickelung unserer Kenntnisse der Lander ım Suden 
von Amerika ;” ‘Hammer und Messer in der Sprachgeschichte ;” 


“ Haben auch in Deutschland gleichzeitig mit dem Mammuth. 


Menschen gelebt?” “Die Insel Rotumah und ihre Bewohner ;” 
“ Mittheilungen uber einen Taifun bei Jokohama und Jeddo,” 
&c, Of the papers enumerated that on typhoons seems especially 
interesting on account of the analyses given of the reports of 
various ship-captains. There are several zoological and botanical 
papers, in addition tp the one already quoted. - 


THE new annual report of the Canadian Mmister of Agii- 
culture to the Governor-General contains, for the first time, the 
repoit of the Dominion entomologist, Mr. James Fletcher. The 
Minister explains that as an acquaintance with the results of 
entomological science is a matter of necessity to every tiller of 
the soil, he took the step of appomting an official entomologist 
in order that the attention of those whose interests are materially 
affected might be called to the subject. As Mr. Fletcher was 
only appointed ia June last year, his report is necessarily a pre- 
liminary one. He has succeeded in establishing a system of 
correspondence all over the Dominion, and from extracts of 
letters which are published in his report it is clear that he has 
ample work before him. In parts of Nova Scotia, for example, 
the cultivation of wheat has had to be abandoned, on account of 
the wheat-midge, or Diglosis tritici. In other places, clover, 
peas, roots, fruit and forest trees have suffered heavily by the 
ravages of various insects. The position of entomologists, theie- 


fore, is one with large possibilities of material benefit to the 
Dominion and its inhabitants. 


A SERIES of photographs of lightning flashes were lately ob- 
tained at Berlin by Dr. Kayser, and are the subject of a paper 
to the Academy there (Wied. Ann., No. 5). Thg lightning is 
shown (as previously) to have gone very often from one point to 
several; the aspect in the photograph being like that of a river 
with numerous tributaries (only the fluid takes the opposite 
direction). The weaker flashes did not so branch out, In one 
remarkable effect the stem consists not of one bright line only, 
but of four parallel throughout, the second being rather a band, 
and stratified transversely. The explanation Dr. Kayser offers 
is, that in this case there was an oscillating discharge. The first 
spark, in passing from cloud to earth, would leave a channel of 
heated aii, which would be used by the next spark from earth to 
cloud, only it was meanwhile a little displaced by the wind ; and 
so with the others. Such oscillatory discharges may sometimes 
be observed with the eye in violent thunderstorms if the oscilla- 
tion be pretty slow. Dr. Kayser reckons the whole pheflomenon 
in the present case to have occurred in less than half a second. 
The stratified appeaiance of the band heis unable to account 
for. 


THE eels of the ponds ın the woods of Vincennes leave them 
every spring in lage numbers, making their way to the Seine or 
the Marne, several kilometies distant. They take advantage of 
rainy weather, when the herbage is wet, and their instinct guides 
them directly to their destination. New species have repeatedly 
been introduced into the lakes, but in vain; all seem to have 
this disposition to leave. Some Have thought that the water of 
these ponds, having been biought by hydraulic engines, has 
undergone some change which drives the eels away. But the 
phenomenon of such migrations by eels and some other fishes 1s 
not uncommon. ‘Thus in the marshes of Picardy eels are often 
found on the grass, going from one pond to another. 


THE reports of the Aeronautical Society of Great Britain for 
the years 1883 and 1884 have just been issued together in a 
small volume. It is mainly occupied by papers read before the 
Society. Amongst these 1s one on the mechanics of flight and 
their application to flying machines, by Mr. H. Middleton ; 
aitifiaal fight attainable by Mr. Hollands ; the possibility of 
man-flight, by Mr. Barry; on the methods of soaiing birds, and 
the bearing of the facts connected with them, by Mi, J. Lancaster, 
of Chicago. Amongst the shorter papers are: a visit to the 
Aeronautical Exhibition at Paris, by Mr. Frost; a memor of 
Mr. John Stringfellow, by Mr. Brearey ; a light and economical 
motor for propulsion in air, by Capt. Griffiths; and conjoint 
gas and mechanical action as applied to flight, by Mr. Brearey. 

AN aeronautical exhibition under the patronage of the Adro- 
nautical Society of Great Britain is to be opened during the 
present month in connection with the International Exhibition 
at ‘the Alexandia Palace. The objects for exhibition will be 
models of designs for the accomplishment of aerial navigation by 
mechanical means only, or partly by buoyancy and partly by 
mechanical means; objects which are capable of flight and 
carrying their own motive power; machines constructed upon a` 
scale calculated to carry a weight equal to that of a man upon 
the principles advocated by the inventors ; light motors ; balloons, 
navigable or otherwise ; balloon material’; kites, or similar aerial 
appliances, -for saving life at sea, or for traction ; and other 
objects’ of interest copnected with aeronautics, The large out- 
door space will be made available for various competitions, such. 
as the nearest approach to a given locality. The disputed 
question of aerial locomotion by the aid of buoyancy will also be 


conclusively tested. 


THE scientific society, Isis, of Dresden, ‘having recently 
attained the fiftieth year of its existence, has issued a special 
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jubilee or festival number of its Proceedings. It was founded in 
1834, at the end of which year it had 27 members, and in 1835 
it was reorganised and called Isis. During the first thirty years 
of its existence the Society was fortunate in having in keeping a 
single president, Dr. Reichenbach, whose lectures were mainly 
instrumental in the formation of the Society. In 1860 the 
twenty-fifth anniversary of the founding was celebrated with 
much ceremony, and as the occasion was also Reichenbach’s 
yubilee, the double event was commemorated by the establish- 
ment of a memorial fund which bore his name, and the income 
from which was to be devoted to the support of a Saxon student 
travelling for zoological investigation. A record was then issued 
of the work of the Society so far ; the number before us carries 
on the story for another twenty-five years, thus completing the 
history of the half century, The 27 members of 1835 have 
swollen to about 465 in 1885, and progress in other directions 
has been in proportion. In addition to the secretary’s record of 
the advances of the last quarter of a century, the Festschrift con- 
tains a paper by Prof. Stelzner on the development of the 
methods of petrographic investigation during the last fifty years, 
and one by Herr Topler on the history of discoveries ın electro- 
magnetism and inductional electricity. Most of the 1emaining 
papers deal with local science, such traces of animals in the coal 
formations of Zwickau, and several others on subjects connected 
chiefly with Dresden and its neighbourhood. The Society starts 
on the second half of the first century of its existence with ample 
vigour and promise of an unlimited lease of existence and activity. 


On May 22, at about 6.30 p.m., a mirage was seen from 
Visby, on the island of Gothland, in the Baltic. It appeared 
out at sea, on the westein horizon, and repiesented a town on 
both sides, surrounded by high forest-clad mountains, which 
seemed to be within a distance of only afew miles. A large 
vessel with three masts lay in front of the town. The mirage 
lasted a couple of minutes, when it suddenly disappeared. 

One hundred thousand shad have been i1eared in the United 
States during the last year, to say nothing of othe: species of 
fish, the exact number of which it is impossible to compute. It 
will be remembered that the shad was once exceedingly prolific 
in the Thames, but owing to the impure state of the rive: their 
numerical proportions have decreased to a very large extent. 
The Fish Commussioners of America have acted wisely in 
acclimatising the shad to their own waters, it being a valuable 
fish and easy of cultivation. 


A SHORT time since we commented upon the enormous 
quantities of rats which infested the Health Exhibition, but which 
entirely disappeared shortly after ıt closed. Soon after the 
present Inventions Exhibition opened, these pests commenced to 
reappear, and their numbers are daily increasing. The authori- 
ties would do well to check theii movements before they assume 
gigantic proportions. 

ALTHOUGH the Professorship of Anatomy and Histology at 
the University of Lund has been twice officially announced 
vacant no applicant has come forward. It will now have to 
remain unoccupied till 1886. 


THE Mexican Government has at length determined to under- 
take a geological survey of the whole country, as far as piac- 
ticable. 10,000 dollars ‘have been assigned for preliminary 
expenses, 

We have received from Messrs. Theiler and Sons specimens 
of their Universal Pocket Microscope an& their Demonstration 

“Microscope. The former magnifies 50 “diameters, while the 
latter, intended for ‘‘ schools and the drawing-room,” has three 
powers—-30, 100, and 150 diameteis. They are both very ad- 
mirable contrivances, and should be in the hands of all young 
people. The definition and achromatism of the Demonstration 
Microscope are perfect. 


THE additions to the Zoological Society’s Garde during the 
past week include two Javan Cats (Felis javanensis), a Marbled 
Cat (Felis marmorata) from Malacca, presented by- Mr. Frank 
Swettenham; a Common Marmoset (Hapale jacchus) from 
Brazil, presented by Dr. L. Morgan ; a Slender-billed Cockatoo 
(Cacatsa tensstrosiris) from Australia, presented by Mrs. E. H. 
Watson ; two Tuatera Lizards (Sphenodon punctata) from New 
Zealand, presented by Prof. T® J. Parker; a Smooth Snake 
(Coronella lams), a Common Viper (Pipera berus), British, pre- 
sented by Mr. W. H. B. Pain; a Slender-billed Cockatoo 
(Cacatua tenuirostris) from Australia, thirteen Tuatgra Lizards 
(Sphenodon punctata) from New Zealand, deposited ; an Osprey 
(Pandion haliaetus), caught in the North Sea, purchased; a 
Darwin’s Rhea (Rhea darwin) from Patagonia, received in 
exchange ; a Hog Deer (Ceruss porcenus 8), two Four-horned 
Antelopes (7a@raceros guadricornis), two Prarie Marmots (A? c- 
tomys ludovicianus), two Long-fronted Gerbilles (Gerbilius 
Jongifrons), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE OBSERVATORY OF PARIS.—Rear-Admiral’ Mouchez has 
issued his report on the work of this establishment dming the 
year 1884. The completion of the re-observation of Lalande’s 
stars has led to a new disposition of the mendian-instruments, 
one of which, on the proposal of M. Loewy, is now occupied 
with the determination of a number of circumpolar stars on his 
new method ; the t meridian-circle and the circle of Gambey 
are still employed for observations of the minor planets, and of 
comparison-stars for planets, comets, and nebulee observed with 
the equatorials. The great telescope of o 74 m. is still un- 
mounted, no suitable position “being available in the present 
state of the grounds of the Observatory. M. Mouchez mentions 
having received communications from the authorities in Algeria, 
referring to the possibility of obtaining from the local badger 
the greater part of the sum that would be required to mount the 
instrument at the Observatory of Algiers on the summit of the 
Boudjaréah—an exceptionally favoyrable situation, which might 
be visited by the astronomers of the Pans Observatory for 
special observations, but the Council of the pee institution 
have not availed themselves of the proposition, in the hope that 
the equatorial may yet be erected at Paris. Amongst the ob- 
servations made with the instruments in the west tower and the 
Henry equatorial, are many of the satellites of Uranus and 
Neptune, the companion of Sirius, the belts of Uranus, nebulm, 
and double-stars. MM. Henry have been occupied with astro- 
nomical photography during the year, and, as is well known, 
with great success; various clusters of stars have been photo- 
graphed, and M. Mouchez appends to his report a reproduction 

y -heliogravure of a plate of the great clusters in Perseus. A 
trace of the motion of. the minor planet Pallas was shown after 
an exposure of thirty-five minutes. The important results ob- 
tamed by MM. Henry in photographing very small stars in 
those crowded parts of the heavens where the Galaxy crosses the 
ecliptic have been already referred to in this column, Steady 
progress has been made both with the calculations and print- 
ing of the Paris Catalogue of Stars, and it is expected that 
the first volume of both series (star-positions as observed, and 
catalogue) will be completed by the end of the year. Vol. avi. 
of the Mémoires is finished. The Report farther details the 
personal work of the members of the Observatory staff. Amongst 
the additions to the Museum 1s a portrait of Pons, presented by 
M. Tempel. 

The Report for the year 1884 is preceded by one which enters 
specially into the present condition of a scheme for removing 
the principal instruments in the Observatory to a site where not 
only greater steadiness can be secured in th&r monang but 
where the objections of beng surrounded by a great city not 
exist. It appears that the Academy of Sciences have not, so far, 
favoured this scheme. M. Mouchez states very clearly his view 
of the question. 


THE COMET TEMPEL-SwirT (1869-80).—M. Bossert, of 
Paris, is e ed upon the determination of the orbit of this 
comet, which may be expected to reach perihelion again about 
May, 1886, the period of revolution being rather less than 54 
years. Since the last perihelion passage on November 8, 6880, 
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the PEE A are not likely to have been material, and 
shouid the comet arrive at ıts least distance from the sun a 
in May the chances of reobservation will be very small mde 
the longitude of perthelion being in 43°, and the inclination of 
the orbit to the ecliptic less than 54°. 





ASTRONOMICAL PHENOMENA FOR THE 
- WEEK, 1885, ZUNE 7-13 


(For*the reckoning of time the civil day, ae at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) e 
At Greenwich on June 7 
Sun rises, 3h. 47m. ; souths, 11h, 58m. 35'5s. ; sets, 20h. 10m. ; 
deci: on meridian, 22° 48' N. : Sidereal Time at Sunset, 
13h. 15m. 
Moon (New on June 12, 23h.) rises, oh. 56m. ; souths, 7h. 3m. ; 
sets, 13h. 22m. ; decl. on meridian, 0° 41’ N. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h. m. h m aa 
Mercury ... 2 59 I0 34 18 9 17 10 N. 
Venus .. 417 12 38 20 59 23 57 N. 
Mars 2 34 .. IO I4 17 54 17 58 N. 
Jupiter 9 5I .. IF E mæ OT... 12 52N. 
Saturn 431 ... I2 40 . 20 49 22 26N. 


* Indicates that thesetting is that of the following day. 
Phenomena of Jupiter s Satellites 


June h. m June h. m : 
7. 20 42 I,ecl. reap. | I1 20 36 II. occ. disap. 
8 o 2 IV. tr. ing. 13... 22 O I. tr. ing. 


The Phenomena of Jupiter's Satellites are such as are visible at Greenwich, 


June h 

Wo. E Mars in conjunction with and 3° 51’ north 
of the Moon. 

ir .. 16 Mercury m conjunction with and 2° 47 
north of the Moon. 

13 6 Saturn in conjunction with and 4° 3’ north 
of the Moon. 

13 .. 17 Venus in conjunction with and 5° 48 


north of the Moon. 


GEOGRAPHICAL NOTES 


THE Pamir ıs the subject of another contribution, by M. 
Ivanoff, to the last issue of the /svestia of the Russian 
graphical Societg. Several objections having been made to his 
views on the Pamir, already mentioned in NATURE, and 
especially to his tendency of limiting the name of Pamir to the 
eastern part of the great Central Asian mountain mass M. 
Ivanoff'answers by a paper accompanied by a map of the Pamir, 
on which the whole of the region is represented ; the chains of 
mountains being drawn, however, merely schematically, which 
circumstance is a great obstacle to catching on the map 
their real characters. He insists on the fact that the denomina- 
tions ‘‘Great” and ‘‘Lattle Pamir,” introduced by Messrs ‘Gordon 
and Trotter, are not known to those natives who aré best 
acquainted with the region, and they lay altogether too much 
stress upon the names in use among Kirghizes. He thus limits 
the discussion as to what must be considered as the Pamir, which 
discussion had been so very well put by his former orographical 
papers on its p1 oper giound—that of physical’geography—where it 
obviously must remain. Wenotice in the same issue a paper by 
M. Wolte: on the Prussian Lithuanians; ond a preliminary 
report, by M. Sorokin, on his journey ın Russian Tian-Shan. 

THE new and promising 1oute to Central Asia from the 
Mortvyi Kultuk Gulf of the Caspian vid the Ust-Urt to 
Kungiad is the subject of an interesting paper read by M. 
Belavskiy before #he Russian Geographical Society, and analysed 
in the last issue of the /evesta (xxi. 2), Untu lately the Mortvyi 
Kultuk was considered too shallow for navigation, east winds 
bemg said to reduce its depth to 3 5 feet. Recent soundings 
proved, however, that, the usual depth being about 9 feet, no 
winds reduce it more than to 4§ feet; in fact, flat steamers 
freely navigate the gulf Those which do not take more 
than 4% feet of water approach the shores for 60 to 230 
yards at Ayrakly. From that port, which has sweet-water 
wells, the route goes on to the Ust-Urt plateau. The 
Ust-Urt was formerly considered as quite diy, and as having 


a very severe climate. But this belief was exaggerated. Water 
is found at each 10 to 13 miles ; there are also pasture-grounds, 
and neither the cold in winter nor the heat in summer is 
excessive. This last is moderated by winds. The saksaowl, 
brushes, and the excrement of camels give the necessary fuel. 
On the whole stretch, 270 miles long, from the Mortvy: Kultuk to 
Kungrad, there is no difficulty in crossing the Ust- Urt in carriages, 
and wantof water is felt only near Kungrad. From this town 
steamers may ply on the Amu-daria ; a steamer has already gone 
up the river to Khodja-Sala. Moreover, a route, available 
for carriages, runs along the left bank of the mver. On the 
whole this new route has already proved to be more advantageous 
for the transport of merchandise from Bokhara to Russia than 
he old one vid Orenburg. 


FROM a communication to the Russian Geographical Society, 
made by Dr. Dybovskiy, it appears that the Commodore Islands 
—Behring, Copper, and two smaller ones—situated 300 miles east 
of Kamschatka, ought to be regarded in a better light than they 
have been hitherto. Behring Island is covered with excellent 
pratries, and Dr. Dybovskiy is sure that agriculture could be carried 
on it. The southern part of this island is hilly, and reminds 
one of the alpine regions of Kamstchatka, No forests, but ~ 
only shrubs of the Rhododendron Sorbus, and so on, grow 
on the islands; but the explorer’s experiments of planting 
forest-trees proved quite successful. The higher tracts offering 
excellent grazing grounds for reindeer, a number of these last 
were imported in 1882, and the experiment of acclimatising them 
on the island proved also quite successful. The narrow valleys 
of Copper Island are also considered quite suitable for agti- 
culture. The islands are formed of crystalline rocks covered with 
Tertiary deposits ; they, contain copper ore and brown coal, of 
course unworked. Fuel is brought from Kamtschatka, The 
climate is far milder than on the peninsula, and while in May 
snowa yard thick lay at Petropavlovnk, .vegetables are freely 
grown on the islands. Snow is altogether so scanty that horses 
brought on to Behring Island were feeding throughout the 
winter on the prairies. The fauna of the islands has been well 
explored by M Dybovskiy. The flora is much like that of the 
alpine regions of Kamtschatka, The inhabitants, all Aleutes, 
514in number, live in wooden houses. They are all Christians, 
and can read. 


THE attention of geographers and men of science ought to be 
called to several numbers of the Archiv fur die naturwissen- 
schajtliche Landesdurchforschung von Bohkmen, which have 
recently been issued (Prague: Franz Rzuonatz). The numbers 
of most interest to geographers pure and simple are those form- 
ing the first division of the t volume, and containing a list 
of the heights in Bohemia trigonometrically determined by the 
Imperial Institute of Military Geography in the years 1877-79. 
Numbers 2 to 6 of the fourth volume deal with the geology and 
botany of Bohemia, and numbers 1 to 3 of the fifth volume are 
also devoted to geology. The monographs composing this work 
are said to constitute a real treasury o 
the physical conditions and natuial resources of the Austrian 
Crownland of which it treats. 


AT the last meeting of the Paris Geographical Society a com- 
munication was read from Capt. Sorensen respecting his visit 
last year to Spitzbergen. It contained numerous observations 
on climatalo and the configuration of the coasts (especially in 
conection of the English charts). His remarks with regard to 
the state of the ice dunng the spring are of special interest. 
He found the ice around Spitzbergen very different from what 
he had observed in previous years. Usually the western side is 
accessible at the commencement of the season, viz., May and 
June. Drifts ae to be met with, but they disappear about the 
middle of June, or, at the latest, in the beginning of July. 
Last year, on the other hand, the west coast was blocked by ice 
the whole summer through, No captain can recollect having ever 
encountered such a mass of ice on this coast. The Norwegians 
have observed that for three years past the melting of the ice 
has grown later year by ha On the east coast the sea is 
generally full of icebergs, but it was wholly free from them last 
year. og Barentz Islnd also the sea was free from ice, and 
one of the captains who penetrated farther to the east discovered 
two islands. Capt. Sorensen suggests, therefore, that Spitz- 
beigen and F; jane oset Land form parts of a vast archipelago, 
and not two wholly distinct tenitories, as has ‘hitherto been 
believed. He promises during coming years to continue his 
meteorological observations in his annual visits to these regions, 
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THe last number of the Royal Geographical Society of 
Antwerp (tome ix. 5¢ fascicule) contains a paper by M. van den 
Gheyn on the European origin of the Aryas, a discussion of 
recent researches on this subject, especially of the. works of 
Schrader, Penka, von Loher, Roth, Geiger, and Ujfalvy. The 
author, while regarding the subject as open to discussion, thinks 
that the pfobabilities are ın favour of an Asiatic origim. Dr. 
Haine writes on the manners of the Californian Indians amongst 
whom he passed some time about 1850. M. August Thys con- 
tributes a brief account of an early Flemish navigator, Dietrich 
Paesschen, who made several voyages to the Levant about 1511 ; 
and M. Baguet describes Stemen’s late journey on the Xingu. 
An instalment of the report of the commussion to study the 
Scheldt concludes the number. 


THE expedition which the Norwegian Government dispatches 
this summer to the coast of Finmarken, to which we have pre- 
viously referred, has for its chief object to ascertain whether 
there are banks or fishing grounds far from the coast, a circum- 
stance which has never been ascertained, but which would be of 
great value if proved. Hitherto all fishing has been confined to 
the shore, but, judging from what 1s the case further south in 
Norway, such a discovery is very likely. _ 


ON May 27 the Arctic steamer Alert sailed from Halifax with 
a scientific expedition for Hudson’s Bay, to examine its harbours 
and the facilities that exist fora trade route from the Western 
Territory to Europe. 


ARTIFICIAL EARTHQUAKES 


QUITE recently we noticed a paper by Prof. Milne, of Japan, 
which contamed exhaustive records of nearly 250 earth- 
quakes that occurred in that country in two years, and which 
was an earthquake history of Northern Japan during that period. 
We have now before us another paper from the same indefatigable 
mvestigator, also on earthquakes, but on a totally different 
ch, viz, seismic experiments—in other words, on aitificial 
earthquakes. These experiments are so original m their incep- 
tion, and in some respects so unexpected in their results, that 
they are worth descnbing at some length The paper, which 
was read before two successive meeti of the Seismological 
Society of Japan towards the close. of last year, covers over 
hty octavo pages, and contains several ulustrations ; but it 
will be possible to extract its principal results in a compaintively 
short space, There were in all ten series of experiments, carried 
on over thiee yeais. The object was to study phenomena con- 
nected with earth-vibrations pioduced either by some explosive 
like dynamite, or by allowmg a heavy weight to fall from a 
height. Each set of experiments involved several weeks’ pre- 
paration ; amongtt the chief difficulties to be overcome were the 
procuiing, transporting, and storing dynamite, putting the 
observing-stations in telegraphic connection, arranging the 
firing apparatus, making electric fuses, and the like, and doing 


all this in the midst of a populous city. These initial difficulties- 


could never have been overcome but for the assjstance of various 
departments of the Japanese admunistration, and it is pleasing 
to notice the help which Japanese officials freely render Prof. 
Milne in his interesting and important work ın the field of 
seismic science. Nevertheless, he wains his readers at the out- 
set that his experiments were such that it is hardly just to expect 
them to be carried out satisfactorily by a private individual ; the 
trouble, expense, danger, and magnitude of the anangements 
which they involve make them fitter undertakings for an army 
corps, 

The only guiding data which he had when he commenced 
were the results obtained by the late Mr. Robert Mallet and by 
Gen. Abbot. These referred only to the velocity with which 
earth-vibrations were propagated, and in taking diagrams of 
earth-motion he was therefore entermg upon new ground, and 
therefore continually encountered new results. Sometimes it 
was found that the instruments employed required modification 
before satisfactory records could be obtained ; at other times the 
records which were obtained gave indications of new lines of 
investigation, to pursue which new appé@ratus would be needed, 
and soon. Hence many of his results, he observes, can only be 
1egaided as provisional ; for example, those which relate to the 
velocities of normal and transverse vibrations’. The experiments 
were catried out, as far as circumstances would permit, in differ- 
ent soils, the chief agents employed being heavy weights of 
1700 lbs. and upwards dropped from heights up to 40 feet, and 
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different quantities of dynamite exploded in cavis of varying 
depths. The effects of these were observed with different seis- 
mographs. The observations thus made in the ten series of. 
experiments are desciibed with the utmost detail, illustrated b 
numerous plans and tables, under their appropriate heads. Prof. 
Milne sums up his results under a succession of heads, and the 
most impoitant of them me given below. He observes, how- 
ever, that in reading these conclusions ıt must be remembered 
that they only refer to experir@erts Performed ın certain kinds of 
und. 

Effect of Ground on Vibration.—Hills have but little Bffect in 
stopping vibrations, but excavations exeit considerable influence 
on them. ` In soft, damp ground it is easy to prodgce vibrations 





‘of large amplitude and considerable duration; in loose, dry 


giound an explosion of dynamite yields a disturbance of large 
amplitude but of short dination, while in soft rock it is difficult 
to produce a disturbance the amplitude of which is sufficiently 
great to be recorded on an ordinary seismograph. 

General, Character of the Motion.—The pointer of a seismo- 
graph with a single index first moves in a normal direction, after 
which it is suddenly deflected, and the resulting diagram yields 
a figure paitially dependent on the relative phases of the normal 
and tiansverse motion, which phases are ın turn dependent upon 
the distance of the seismograph from the origin of the disturb- 
ance. A bracket seismograph indicating normal motion at a 
given station commences its indications before a similar seismo- 
graph ananged to write transverse motion. If the diagrams 
yielded by two such seismogiaphs be compounded, they yield 
figures containing loops and other irregulanties not unlike the 
figuies yielded by the seismograph with the single index. Near 
to an origin the first movement will be in a strugi line out- 
wards from the origin ; subsequently the motion may be elliptical, 
like the figure 8, and irregular. The general direction of the 
motion ıs, however, normal. Two points of ground only a few 
feet apart may not synchionise in their motions, and earthquake 
motion is probably not a simple harmonic one. 

Normal Motion,—Near to an origin the first motion is out- 
wards; at a distance from the origin the first motion may be in- 
wards, the nature of the movement being dependent probably 
on the intensity of the initial disturbance and on the distance of 
the observing station fiom the origin. At a station near the 
origin the second or third wave 1s usually the largest, after which 
the motion dies down very rapidly in its amplitude, the motion 
inwards decreasing more 1apidly than the m@tion outwards. 
Roughly speaking, the amplitude of normal motion is inversely 
as the distance fiom the origin. As a disturbance radiates, the 
period of oscillation increases, until finally ıt becomes equal to 
the period of the transverse motion. It may thus be inferred 
that the geater the ininal disturbance the greater the frequency 
of the waves. A wave which nppemed single at one observing 
station had split up into two by the time it reached the second. 
At stations near the o1igin the motion inwards is greater than 
the motion outwards; but at a distance the two motions are 
practically equal. At a station near the origin the period of the 
waves is at fust short, but ıt becomes longer as the disturbance 
The semr-oscillations mwards are desciibed more 
rapidly than those outwards. 

Transverse Motron.—The laws governing the transverse 
motion are practically identical with those which govern the 
normal motion, the only difference being that in the case of 
normal motion they are more clearly pronounced. Near to an 
origin the transverse motion commences definitely but irregu- 
larly ; the first two or three movements aie decided, and their 
amplitude slightly exceeds that of those which follow, but it 
decreases as the disturbance radiates at a slower rate than that 
of the normal motion. The period increases as the distu: bance 
1adiates, and decreases as the latter begins to die out. 

Relation of Normal to Transverse Motion,—Near to an origin 
the amplitude of normal is much greater than that of transverse 
motion, and as a disturbance radiates the amplitude of the latter 
decreases at a slower rate than that of the [Ormer, so that at a 
certain distance they may be equal. 

Maximum Velocity and Intensity of Movements.—An earth- 
particle usually reaches its maximum velocity during the first 
inward movement, but a high velocity is sometimes attained in 
the first outward serai-aseil lation: e value 
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of shock, as determined from the dimensions of a body which it 
has overturned, is a quantity not obtainable from an earthquake 
diagram. It represents the effect of a sudden impulse. In an 
earthquake a body 1s overturned or shattered by an acceleration, 
J, which is calculable for a body of definite dimensions. As 

3 
obtgined from an earthquake diagiam / lies between a and = 

ba e 

where Vis the maximum velocity, ¢ is the quaite: period, and a 
is the amplitude. The initial velocity given in the formula 


a 
Vi x + for horizontal projection used by Mallet as identical 


with, F? in the first formula, ‘are not identical quantities, The 
velocity calculated from the range of projection, when projection 
occurs, is identical with the maximum velocity as measured 


directly or calculated from a diagiam. The values are those 


used by Prof. Milne in discussing the intensity of movement. 
The intensity of an earthquake at fist decreases rapidly as the 
disturbance radiates, subsequently ıt decreases more slowly. A 
curve of intensities deduced from observations ‘at a sufficient 
number of stations would furnish the means of approxmately 
Saleulating an absolute value for the intensity oF an earth- 
* quake, 

Vertucal Motton,—In soft ground vertical motion appears to 
be a free suiface-wave which advances more rapidly than the 
horizontal component of motion. It commences with small, 
1apid vibiations, and ends with vibrations which are long and 
slow. High velocities of transit may be obtained by the ob- 
servation of this component of motion, and this is possibly an 


explanation of the preliminary tremors of an eaithquake and the - 


sound phenomenon. 

Velocity.—The velocity of transit decreases as a disturbance 
ladiates ; nea to an origin it varies with the intensity of the 
initial disturbance. In different kinds of ground, with different 
intensities of initial disturbance, and with different systems of 
observation, velocities lying between 630 feet and 200 feet per 
second weie determined. Mr. Mallet determined a velocity in 
sand of 824 feet, and in granite of 1664 feet per second. D. 
-Abbot observed velocities of 8800 feet. These various deter- 
minations may all be strictly correct, the great difference between 
them being dug partly to the nature of the 1ock, the intensity of 
the initial disturbance, and the kind ef wave which was observed? 
In Prof, Milne’s experiments the vertical free surface wave had 
the quickest 1ate of transit, the normal bemg next, and the 
transverse motion being the slowest ; but the iate at which the 
normal motion exceeds the tiansverse is not constant. As the 
amplitude and period of the normal motion approach in value 
those of the transverse motion, so do the velocities of transit of 
these motion’ approach each other. 

In stating the 1esults, of which those given above are the 
principal, Prof. Milne iefers to the pa:ticular experiments which 
support them, thus giving chapter and verse for his conclusions ; 
but he thinks that 1f the investigations were repeated by himself 
or by any other investigator, although much of what he has 
recorded would be substantiated, more accurate results might be 
obtained by taking advantage of his expetence. Finally he 
gives examples of investigations which have yet to be undertaken, 
and as these are valuable for others working in the same field, 
we append them here :—({1) An accurate determination of the 
rate at which the velocity of transit decieases as a disturbance 
radiates from its origin ; (2) the 1elation between the velocity of 
tiansit and the intensity of the initial disturbance ; (3) the deter- 
mination of the rate at which the intensity of a disturbance de- 
creases as measured at different distances from the origin. This 
might perhaps lead to the construction of a curve of intensities 
from which the absolute intensity of the initial disturbance could 
be learnt; (4) a more complete investigation of the vertical 
motion and of fiet surface waves; (5) an investigation of the 
mward motion of shocks. In Prof. Muilne’s experiments the 
movement of the ground from its neutral position #2 towards the 
origin of the disturbance has been’performed so rapidly that he 
„has been unable with the instruments at his disposal to measuie 
1ts velocity accurately. As this is probably the most destiuctive 
element of motion, he regards its vestigation as exceedingly 
important ; (6) furthe: investigations on the relationship between 
earthquake diagrams, and the overtw and projecting of 
various bodies , (7) a repetition of these and of all other experi- 
ments, on different kinds of ground. 


THE INFLUENCE OF FORESTS ON 
CLIMATE 


j THE thid number of Paermann’s Mittheilungen for this year 


contains an article by Herr A. Woeikof on the ynfluence of 
forests on chmate. The commencement of a scientific mvesti- 
gation of this subject was made when the Bavarian forest 
meteorological stations were established, and when *Prussia, 
Alsace-Lorraine, France, Switzerland, and Italy followed the 
example. Asa general rule it may be laid down that in the 
warm seasons, as between forests and places close at hand which 
are treeless (1) the temperatures of the earth and air are lower 
in the former, (2) their variations are less, (3) the relative 
humidity 1s greater. After examining observations as to evapora- 
tions, Hen Woeikof states that the influence of forests in dimin- 
ishing evaporation fiom water and the soil is so great that it 
cannot be accounted for alone by the lower tempeiatuie -of the 
hot months, the greater humidity, or even by the shade. An 
important influence, which has hitherto been but little appre- 
ciated, is the protection from the wind afforded by the trees, and 
this the wiiter regaids as more important than all the pthers 
together in 1educing the degree of evaporation. With regard to 
the influence of forests on rain and snowfall, there is as yet only 
a single series of observations supplying comparative statistics, 
and extending over a sufficiently long period. These were taken 
in the neighbourhood of Nancy, and they show an important 
influence of forests in incieasmg the rainfall. It might appear 
that the effect of forests on rain m the climate of Cental Europe 
in winter would be small, for the difference between the temper- 
atue and humidity of the forest and the open is very little, and 
the quantity of moisture in the atmosphere is small. But the 
observations show that it is at this time of the year that forests 
et much more rain, This the writer attributes to the clouds being 
ieee the resistance which the forest offers to the movement 
of the air, and to the moist west wind. Forests retam rain by 
the undergrowths of grass, moss, &c., much bette: than open 
gound, and let water off superficially only after a heavy rainfall ; 
the 1emarnder filters upwards slowly, and much of it 3s used for 
the evaporation of the tiees. Although forests, especially thick, 
luxuriant forests, cannot exist without certam supplies of moisture, 
yet it is the same to them when the supplies come, for they 
ietan what they get and use it ove: a long period. One example 
of this 1s the Lenkoran forest on the west coast of the Caspian, 
where the vegetation is more luxuiant than in any other part of 
Euope, yet very little 1am falls in summer, but the rainfall in 
autumn and winter is great. The water is stored up by the 
forest, and ıs used in evaporation during the heat of summer. 
Humidity of the atmosphere, however, is not inconsistent with 
a high temperature, as the Red Sea shows; but in forests ihe 
humidity is due to the evaporation of the leaves—in other words, 
to a process by which heat ıs converted into work, and hence 
the coolness. Herr Woeikof then endeavours to ascertain the 
influence of forests on the climatic conditions of their neighbour- 
hoods in the western parts of the Old World, between the 38th 
and 52nd degrees N. latitude, the places selected berg in all 
cases in the open. Thus for the 52nd degree eight stations are 
taken between Valentia in Ireland on the west and the Kirghiz 
steppes on the east ; for the 5oth, Guernsey on the west, Semi- 
palatinsk on the east, and thirteen stations, and so on for each 
two degrees of latitude to 38°. The general result of the obser- 
vations m fifty-stations in six different degrees of latitude is that 
in Westen Europe and Asia large forests have a great influence 
on the femperature of places near them, and that by their influ- 
ence the normal inciease of temperature as we travel eastward 
fhom the Atlantic Ocean to the interior of the continent 1s not 
merely inte:rupted, but they give places far removed from the 
coast a cooler summer than those actually on the sea. A striking 
example of this ıs Bosnia, An examination of the statistics 
shows (1) that in Bosnia the summer is 2°°5 to 4°°5 cooler than 
in Herzegovina ; (2) even on the sland of Lissa, in the full nflu- 
ence of the Adnatic Sea, the summer temperature 1s more than 
a degiee higher than that of Bosnia, which 1s sepaiated by lofty 
mountain 1anges from the sea. Bosnia owes this comparatively 
cool summer to its great forests, while Herzegovina is almost 
disafforested. To sum up: forests exercise an influence on 
climate which does not cease on their borders, but extends over 
a larger or smaller adjacent region aos to the size, kind, 
and position of forest. Hence man by afforestation and dis- 
afforestation can modify the climate around him; but it is an 
extreme position to hold that by afforestation the waste places 
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of the earth can be made fertile. 
being afforested, which would not give the necessary nourish- 
ment to trees. 





° ORIGIN OF THE CEREALS 


RECE F numbers of Naturen contain interesting papers, by 
‘Prof. Schubeler, on the original habitat of some of the cereals, 
and the subsequent cultivation in the Scandinavian lands and 
Iceland of barley and rye more especially. It would appear 
that barley was cultivated before other cereals in Scandinavia, 
and that the generic term ‘‘corn” was applied among Northmen 
to this grain only from the oldest times, and that in the Nor- 
wegian laws of the seventeenth and eighteenth centuries wherever 
reference was made to the ‘‘ Xornskat”—or standard by which 
land in the Northern lands was, and still is, rated in accordance 
with the corn it is capable of yielding—the term was understood 
to apply to barley. Proof of the high latitude to which the 
cultivation was carried in early ages is afforded by the Egil’s 
Saga, where mention is made of a barn in Helgeland (65° N. 
lat.) used for the storing of corn, and which was so large that 
tables could be spread within it for the entertainment of 800 
guests. In Iceland barley was cultivated from the time of its 
colonisation, in 870, till the middle of the fourteenth century, 
or, according to Jén Storrason, as lately as 1400. From that 
riod down to our own times barley has not been grown in 
celand with any systematic attention, the islanders being de- 
pendent on the home country for their supplies of corn. In the 
last century, however, various attempts were made both by the 
Danish Government and private individuals to obtain home- 
grown corn in Iceland, and the success with which these 
endeavours were attended gives additional importance to the 
systematic undertaking, which has been set on foot by Dr. 
Schubeler and others, within the last three years, for the intro- 
duction into the island of the hardier cereals, vegetables, and 
fruits. As many as 382 samples of seeds of ornamental and 
useful plants, most of which were collected from the neighbour- 
hood of Christiania, are now being cultivated at Reykjavik 
under the special direction of the local government doctor, Herr 
Schierbeck, who succeeded in 1883 in cutting barley ninety-eight 
days after the sowing of the seed,-which had come from Alten 
(70° N. lat.). And here it may be observed that this seems the 
polar limit in Norway for anything like good barley crops. The 
seed 13 generally sown at the end of May, and in favourable 
seasons it may be cut at the end of August; the growth of the 
stalk bein oken 24 inches in twenty-four hours. orth of 60° 
or 61° barley cannot be successfully grown in Norway at more 
than from 1800 to 2000 feet above the sea-level. In Sweden 
the polar limit ıs about 68° or 66°, but even there, as in Finland, 
night-frosts prove very destructive to the young barley. In 
some of the fela valleys of Norway, on the other hand, barley 
may in favourable seasons be cut eight or nine weeks after its 
sowing, and thus two crops may Te reaped in one summer. 
According even to a tradition cwrent in Thelemarken, a faim 
there owes its name 7rtsef to the ¢hree crops reaped in the land 
in one year! Rye early came into use asa bread-stuff in Scand- 
inavia, and in 1490 the Norwegian Council of State issued an 
ordinance making it obligatory on every peasant to lay down a 
certain proportion of his Jand in rye. In Norway the polar 
limit of summer rye is about 69°, and that of winter rye about 
61°; bat in Sweden it has been carried along the coast as far 
noith as 55°. The summer rye crops are generally sown and fit 
for cutting about the same time as barley, although occasionally 
in Southern Norway less than ninety days are required for their 
full maturity 





“UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Tux Gilchrist Trustees have instituted a Scholarshi 
annual value of 50}, for three years, ten@ble at either Girton or 
Newnham College, Cambridge, to be atvarded in connection 
with the Cambridge Higher Local Examination. The first 
award will be made on the results of the examination to be held 
in June. Futher information may be obtained from the 
secretaries of the two colleges. 

AT a recent meeting of the Senate of the Royal University of 
Ireland, two Fellows in the Department of Natural Science 
were elected. The successful competitors were the Rev. Marshal 
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There are places incapable of | L. Klein, of the Catholic University College, and Mr. Marcus 


M. Hartog, Professor of Natural History, Queen’s College, 
Cork. The salary attached to each of the Fellowships is 400/. 
a year. 





SCIENTIFIC SERIALS " 


The Quarterly Fournal of Microscopical Science, April, con- 
tains :—On the urinary organs of the Amphipoda, by W. B. 
Spencer, B.A. (plate 13)—The skin and nervous system of 
Priapulus and Halicryptus, by R. Scharff, Ph.D. (plate 14).— 
The eye and optic tract of insects, by S. J. Hiekson, B.A 
(plates 15-17).—A peculiar sense organ in Scutigera coleopirata, 
one of the Myriopoda, by F, G. Heathcote, B.A late 18).— 
The structure and development of Loxosoma, by S. F. Harmer, 
B.Sc. (plates 19-21).—A new hypothesis as to the relationship 
of the lung-book of Scorpio to the gill-book of Limulus, by E. 
R Lankester, M.A —A supplement number is announced to be 
published during May. 3 


The Journal of the Royal Microscopieal Society for April con- 
tains :—The Rev. W. H. Dallinger’s address as President (plates 
4-6).—The Lantern Microscope, by L. Wrght.—On some un- 
usual forms of lactic ferment; Bacterium lactis, by R. L. Mad- 
dox, M.D.—On a cata-dioptric immersion illuminator, by J. W. 
Stephenson: — With the usual summary of current researches in 
zoology and botany. 


American Fournal of Science, May.—Expeiiments undertaken 
to determine the modulus of elasticity of ice and the velocity - 
of sound in ice, by John Trowbndge and Austin L. McRae. 
The average of all the observations was found to be 72 X 10° as 
compared with Bevan’s absolute modulus 54 X 10%. The velocity 
was determined at 2900 m. per second, or about nine times the 
velocity of sound in air.—Contributions from the Agricultural 
Experiment Station of the University of Wisconsin : digestion ex- 

riments, by H. P. Armsby. These experiments, made on sheep 

ed with hay, clover, malt-sprouts, and cotton seed-meal, yielded 
so many uncertain results that no satisfactory averages could be de- 
termined. Such averages may be made the basis of the calculation 
of rations in practice ; but neither they nor the single results 
upon any given fodder can properly enter into any scientific 
calculation of the nutritive effect of a ration.—Chemical analysis 
of massive safflorite, Le Roy W. McCay —@pplication of 
photography to the study of glectrical measurements (two illus- 
trations), by John Trowbridge and Hammond Vinton Hayes.— 
On the production of alternating currents by means of a direct- 
current dynamo-electric machine, by John Trowbridge and 
Hammond Vinton Hayes.—Chemical analysis of a variety of 
topaz discovered in 1882 by Mr. N. H. oe in the Stoneham 
district, State of Maine (two illustrations), by F. W. Clarke 
and J. S. Diller.—A notice of the relation observed by Dr. 
Weber between the résidual elasticity and the chemical constitu- 
tion of glass, by O. T. Sherman —-On the meridional deflection 
of ice-streams, as shown in the morain~s of the extinct glaciers 
in the Mono Lake Valley, Eastern California (two illustrations), 
by W. J McGee.—The pre-Glacial channel of Eagle River, 
Keweenaw Point, Lake Superior (one illustration), by Charles 
Whittlesey.—Note on the age of the slaty and arenaceous rocks 
in the vicmmty of Schenectady, Schenectady County, New York, 
by S. W. Ford. These formations, usually referred to the epoch 
of the Lorraine shales, are regarded by the author as belonging 
to the Utica age. From them were obtained various fossils, 
including a species of Lingula which he considers to be the 
Utica species, Z. curta. ; 


The American Naturalist, March, contains :—Indsan corn 
and the Indians, by E. L. Sturtevant.—The evolution of the 
Vertebrata, progressive and retrogressive, by E. D. Cope.—On 
the larval forms of Spirorbis borealis, by J. W. Fewkes. —Penn- 
sylvanıa, before and after the elevation of the Spro nchii Moun- 
tains; a study in dynamical geology, by E. W. Claypole.—Life 
and natwe in Southern Labrador, by A. S. Packard. 

April.—Why certain kinds of timber prevail in certain locali- 
ties, by J. T. Campbell.—The evolution of the Vertebrata, by 
E. D. Cope.—Progress of North American Invertebrate palæon- > 
tology for 1884, by J. B. Marcou.— The clam-worm, by S. 
Lockwood.—Life and nature in Southern Labrador, by A. S. 
Packard. i 

May.—Some new Infusoria (with illustrations), by A. C. 
Stokes.—Kitchen-garden esculents of American ongin (R), by 
E. L. Sturtevant. —The Lemuroidea and the [nsectivoia of the 
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Eocene period of Noith America (illustrated), by E. D. Cope. 
~-On the Labrador Eskimo and their former range southward, 
by A. S. Packard. 


Rendiconti del Reale Istituto Lombardo, Apnl 23.—Some 
formulas for the calculation of the momenta of inertia in plain 
polygons, by Piof. G. Bardell1.—Some remarks on the functions 
which satisfy the differential equation Atn = o, by Prof. Giulio 
Ascoli.—Note on the morphological distinction between the 
vaou homologous and analogous organs of the different orders 
in the animal kingdom, by E. L. Maggi.—On a generalisation 
of the involẹte propeities of complete squares and quadniateral 
figures, by Gino Loria,—On a method of plain representation 
for the descriptive geometry of ordinary space, by Prof. F. 
Aschieri On the discontinuities in the secondary derived forms 
of the potential functions of a surface, by Dr. Paolo Paci.-- 
Meteorological observations made in the Royal Brera Observa- 
tory, Milan, during the month of April, 


Rivista Scientifico-Tndusti tale, April 15-30 —Remarks on the 
velocity of the wind m connection with Piof. Archibald’s ex- 
periments with Biram’s anemometers, by the Editor. —Vanations 
in the electric resistance of solid and puie metallic wires, accord- 
ing to the temperature (continued), by Prof. Angelo Emo.— 
Description of a new steam generator based on the puinciple of 
vortex circulation, by Piof. Annibale Riccd.—Note on the 
Emberiza intermedia discovered by Dr. Michaellis in Dalmatia ; 
1s 1t a distinct species in this family of birds? by Dante Roster 








SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 7.—‘‘ Contributions to the Chemistry 
of Chlorophyll. Part I,” by Edward Schunck, F.R.S. 

The paper treats of the produets formed by the action of acids 
on chlorophyll. All who have worked with chlorophyll are 
familiar with the peculiar effects produced in solutions of chloro- 
phyll by the action of acids. The colour is changed, and an 
absorption spectrum makes its appearance, which differs from 
that of chlorophyll. According to some, these changes are due 
to a simple modification of the chlorophyll, others consider they 
are caused by the formation of products of decomposition. The 
latter view seems the more probable. 

On passing a curient of hydrochloric acid gas into an alcoholic 
solution of chlorophyll, a dark gréen, almost black, precipitate 
1s formed at once. The greenish-yellow liquid contains sub- 
stances extracted along with chlorophyll by the alcohol, and not 
connected with the latter, The precipitate consists essentially of 
two colouring matters, phyllocyanin and phylloxanthin, bodies 
that had been previously observed and so named by Fremy, who, 
however, did not obtain them in a state of purity. They are 

"best separated by Fremy’s method, which consists in dissolving 
the mixture in ether, and then adding concentrated hydrochloric 
acid, when the liquid separates into two layers, a lower blue one 
containing phyllocyanin and an upper yellowish-green one 
containing phylloxanthm. It is immaterial what kind of leaves 
are taken for extraction, the products are always the same. 

The paper deals on with the properties of phyllocyanin, which 
are very peculiar. After being purified in the manner described, 
tt is obtained as a dark blue mass resembling indigo, and con- 
sisting of microscopic crystals which are generally opaque, but 
sometimes when very are translucent, and then appear 
olive-coloured. It stands heating to 160° without decomposi- 
tion, but between that temperature and 180° it is decomposed 
without previously fusing, [eaving a charred mass whicb, on 
futher heating, burns away without residue. It contains 
nitrogen, but is free from sulphur. 

Phyllocyanin 1s insqluble in water, petroleum ether, and ligroin, 
but dissolves in alcohol, ether, chloroform, glacial acetic acid, 
benzol, anilinep and carbon disulphide. The best solvent is 
chloroform. A minute quantity of the substance imparts an 
intense colour to any one of these solvents. It is only on 
diluting largely that the solutions lose thei opacity. They then 
appear of a dull green or olive colour, and show the well-known 
and often described spectrum of so-called ‘‘acid chlorophyll,” 
consisting of five bands, three of which are very dark, one of 
moderate intensity, and the fifth very faint. 

By oxidising nts, such as nitric or chromic acid, phyllo- 
cyanin 1s easily decomposed, yielding yellow amorphous pro- 
dudts, the solutions of which show no absorption bands. It 
shows a 1emaykable degree of permanence as compared with 
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chlorophyll, when exposed to the combined action of air and 
light. A chloroformic solution contained im a loosely-stoppered 
bottle may be exposed for weeks, or even months, to alternate 
sunlight and diffused daylight before its peculiar colour and all 
trace of absorption bands have disappeared. When,the process 
is complete a yellow hquid results, which contains several 
products all of them amorphous, one being easily soluble in 
watei, and exceedingly bitter to the taste. The detoloration 
of a chlorophyll solution under the same circumstances would 
take place in a day or two. 

Phyllocyanin dissolves easily in concentrated sulphuric, hydro- 
chlonc, and hydiobromic acids, yielding dark blue solutions, 
which show spectia differing from that of phyllocyanin, and no 
doubt contain compounds of the latter with acids, These com- 
pounds, however, are unstable ; for, on the addition of water to 
the solutions, phyllocyanin is precipitated unchanged. Phyllo- 
cyanin shows no tendency to combine with weaker acids, such as 
phosphoric, oxalic, tartaric, or citric acid. 

Phyllocyanim dissolves easily in dilute caustic potash or soda 
lye. The solution gives precipitates of various shades of green 
with earthy and metallic salts, such as barium chloride, galcium 
chloride, lead acetate, and cupric acetate, and these might be 
called phyllocyanates. It seems, however, that by mere solution 
in alka, phyllocyanin undergoes some change, for if acetic 
acid in excess be added to the solution, and it be then shaken up 
with ether, the precipitate dissolves ın the ether, giving a solu 
tion which shows the bands of phyllocyanin ; but if the whole 
be left to stand some time, the colour of the ethereal solution 
changes from green to brown, and it now shows a distinct and 
peculiar spectrum, characterised by two bands in the red and 
two fine but well-marked bands in the green, the third and fourth 
bands of phyllocyanin having disappeared, while the fifth still 
remains, e body yielding this spectrum has been prepared 
and found to yield microscopic crystals like phyllocyanin. A 
different product is formed when hot alkaline lye, or, what is 
better, boiling alcoholic potash or soda, isemployed. It crystall- 
ises in small rosettes, which are green by transmitted, of a fine 
purple by reflected, light. Its solutions have a dull purple colour, 
and exhibit a distinct spectrum characterised by a broad, very 
dark band in the green. It may be identical with one of the 
products obtained by Hoppe-Seyler from his chlorophyllan with 
alkalis, 

The concluding part of the paper treats of what may be called 
double compounds of phyllocyanin, into which metals and acids, 
especially organic acids, enter as constituents. Phyllocyanin 
seems to act the part of a weak base, uniting with strong acids 
and forming unstable compounds. In acetic acid it merely dis- 
solves without yielding any compound. In like manner, when 
freshly precipitated cupric oxide or zinc oxide is added to a soln- 
tion of phyllocyanin in boiling alcohol no combination takes 
place. A very different effect is observed when either of the 
two oxides 1s employed along with acetic acid. When cupric 
oxide 1s added to a solution of phyllocyanin in boiling acetic 
acid the solution acquires at once a utr gei h blue colour, 
and it no longer contains uncombined phyllocyanın, for its spec- 
trum is different, and, on standing, it deposits lustrous crystals, 
which doubtless consist of a compound containing phyllocyanin, 
acetic acid, and copper. If zinc oxide be employed, a similar 
effect 1s observed: the liquid acquires an intense green colour 
like that of a chlorophyll solution, and now contains the corre- 
sponding acetate of phyllocyanin and zinc. The same phenc- 
menon is seen when ferrous oxide, manganese oxide, or silver 
oxde is taken, liquids of various shades of green being obtained 
which contain phyllocyanin compounds; but no similar com- 
pounds are formed when potassium, sodium, barium, ca'cium, 
magnesium, or lead acetate is employed. Acetic acid 1, how- 
ever, not the only acid which yields the reaction. If palmitic, 
stearic, oleic, tartaric, citric, malic, or phosphoric acid le em- 
ployed, it takes place just as with acetic acid, but in some cases 
time is requi for its completion. Oxalic acid, howeve, 
seems to be without effect, and tartaric acid fails in some cases, 

The behaviour of* phyllocyanin towards zinc oxide in the 
presence of acids m@y serve to explain a peculiar pheiomenon 

observed by Prof. Church, and subsequently described by 
Tschirch, The former took chlorophyll that had become brown 
on standing, and, acting on ıt with zinc powder, obtained a body 
yielding en solutions, which he took to be regenerated 
chlorophyll. Tschirch acted on Hoppe-Seyler’s chlorophyllan 
with zinc powder and observed the same phenomena, the con- 
clusion at which he arrived being the same, viz. that chlorophyll 
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1s reproduced from chlorophyllan by reduction. It is probable, 
however, that what they obtained was ın reality a zinc compound 
of phyllocyanin, and would have been formed jnst as well by 
using zinc oxide. Chlorophyllan is probably an impure substance 
containing some fatty acid along with phyllocyanm, so that by 
the action &f zinc oxide ıt may yield a compound similar to those 
above mentioned. The experiment was tried with the crude 
product ¢btained by passing hydrochloric acid gas into a solution 
of chlorophyll. Some of this was dissolved in alcohol, and the 
solution was boiled with zinc oxide, when it gradually became of 
a bright green like a solution of chlorophyll, but its spectrum 
differed, being identical with that of the zinc compounds obtained 
directly from phyllocyanin. 

May 21.—“‘ Contibutions to the History of the Pleiocene and 
Pleistocene Deer. Part I. Cervus verticornis,- Cervus savin:.” 
By W. Boyd Dawkins, M.A., F.R.S., F.G.S., Professor of 
Geology and Paleeontology in the Victoria University. 

The numerous cervine remains which occur in the various col- 
lections in Britain and on the Continent have been studied by 
the author for the last twenty-five years, and in this communica- 
tion two species, the one hitherto ill-defined, and the other new 
to sciefice, have been described. 

The first, or Cervus ver ttcornts, Dawkins, remarkable for the 
singular forwaid and downward curvature of the first tine, is 
represented by a large senes of skulls and antlers, which enable 
the author to define the changes in antler-form from youth to 
old age, as well as to relegate it to the division of deer with 
palmated antlers, and to establish its geological age to be Pleio- 
cene and early Pleistocene in Norfolk and Suffolk. ` 

The second, or Cervus sawins, 1s represented by several skulls 
and many antlers, which present considerable modifications in 
form at varying ages. It also belongs to the section of deer 
with palmated antlers, and is probably the ancestral form of 
the extinct (Cervus drown1, Dawkins) and living (C. dama) types 
of fallow deer. It has hitherto only been met with in the early 
Pleistocene forest-bed series of Norfolk and Suffolk. 


Mathematical Society, May 14.—J. W. L. Glaisher, 
F.R.S., President, in the chair.—B, Hanumanta Rau, Madras, 
was elected 2 member. —Papers were read by Rev. T. C. Simmons, 
on an application of determinants to the solution of certain types 
of simultaneous equations ; and by H. M. Jeffery, F.R.S., on 
binodal quartics, on the latter of which the Treden, S. 
Roberts, F.R.S., and the author made further remarks.—Mr, 
Tucker read part of a paper by Piof. J. Larmon on the flow of 
electricity ın a system of linear conductors. 


Zoological Society, May 19.—F. Du Cane Godman, 
F.R.S., in the chair.—A letter was read from the Rev. G. H. R. 
Fisk, C.M.Z.S., respecting the capture of a Sea-snake among 
the 1ocks at the entrance to Table Bay, which he believed to be 
referable to Pelamts bdicolor.—A letter was read from Mr. B. 
Crowther, stating that he was about to send the Society a pair 
of Duckbills (Ornithorhynchus paradoxus), and giving some 
instiuctions as to the treatment of these animals in captivity.— 
Mr. F. Day exhibited and made remarks on a curious specimen 
illustrative of an extensive injury to the intestines of a Trout and 
its subsequent recovery thereon: Mr. Day also exhibited a 
piece of the siftin; apparatus of the Basking-Shark, together 
with specimens of the food upon which it lives ; and an exemple 
of the Vendace taken in Derwentwater Lake,—Mr. Osbert H. 
Howarth exhibited a specimen of coral of the genus Dendro- 
phyliia attached to a brown stoneware bottle, which had been 
dredged up in the Atlantic, off Madeira, at a depth of about 
fifteen fathoms.—A communication was read from Prof. J. von 
ITaast, C.M.Z.S., on Dinornis owent, in which the author gave 
a detailed description of the bones of this recently-discovered 
new species of the extinct wingless birds of New Zealand, which 
was remarkable for its small size—~A communication was read 
fiom Dr. St. George Mivart, F.R.S., containing notes on the 

enetic affinities of the group of Pinnipeds.—Dr. F. H. H. 

uillemard read the third part of his report on the collection of 
birds formed during the voyage of the ygcht Marchesa, The 
paper dealt with the birds obtained on the island of Sumbawa, 
a locality hitherto almost unknown to orkithologists. During 
the Afarchesa’s short visit examples of thirty-nine species were 
collected. Of these, two (Turnix powelli and Zosterops sumba- 
vensis) were new to science. The remaining species had been 
previously recorded from islands to the eastward or westward in 

the same group.—A communication was read from Dr. Hubrecht, 
C.M.Z.S., containing a description of a Pennatulid obtained by 
Capt. St. John in the Japanese Sea at a depth of seventy-one 
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fathoms. A careful examination of the specimen in question 
induced the author to assign it to a new genus and species, 
which he proposed to name Zchinopilum mackintoshit.—Mr. 
Herbert Druce, F.Z.S., read a paper on some new species of 
Lepidoptera-Heterocera, founded on specimens obtained by the 
late Mr. C. Buckley in Ecuador, to which were added desenp- 
tions of some recent acquisitions of the same group from varfous 
other localities. —Mr. F. D. G&dman, F.R.S., read descriptions 
of the Lepidoptera collected by Mr. H. H. Johnstone on 
Kilimanjaro. e collection contained examples of twenty-one 
species of the Rhopalocera and six of Heteroceia. Of the 
opalocera the author described three species as mew. 


Geological Society, May 13.—Prof. T. G. Bonney, D.Sc., 
LL.D., F.R.S., President, in the chair.—Wilham Horton Ells 
and Prof. J. Hoyes Panton, M.A., were elected Fellows ; and 
Prof. J. Gosselet, of Lille, a Foregn Member of the Society.— 
The following communications were read :—On the Ostracoda 
of the Purbeck formation, with notes on the Wealden species, 
by Prof. T. Rupert Jones, F.R.S., F.G.S.—Evidence of the 
action of land-ice at Great Crosby, Lancashire, by T. Mellard 
Reade, F.R.S.—The North Wales and Shiewsbury coal-fields, 
by D. C. Davies, F.G.S. After discussing the ongin of coal- 
beds, and the causes of their variation in structure and quality, 
the author proceeded to describe the North Wales and ws- 
bury coal-field, which consists of three parts: (1) The Shrews- 
bury field south of the Severn, ae composed of Upper 
Coal-measures ; (2) the tracts north of the Severn, extending 
from near Oswestry to north of Wrexham ; and (3) the Flintshire 
coal-field. The first and second are separated fiom each other 
by the alluvial plam of the Severn and Vyrmoy, and the second 
and third by the Great Bala and Yule faults. Some remarks on 
the sceneiy of the Welsh border-land followed, and then a 
general section of the Carboniferous system, as developed in the 
country described, was given, the Permian beds being included, 
as the author considered them the upper portion of one great 
division of Palzozoic’time. The section was as follows, with 
the maximum thickness of each subdivision :— tag 








tae 
a] Thickness in yards £; 3 
1. Dark red Sandstone s,s. ve 210 
2. Ifton or St. Martin’s Coal-measures 75 ( Permian, 590 
3. Red mails with calcareous matter .. 180 yards. 
4. Green rocks and Conglomerates ... 125) a 
5. Upper eo eee Š we 80 
6, Cefn rock to Cefn coal 1... ... 100 
7. Cefn coal to Lower yard-coal., ... 270 coy tanta 
8. Lower yard-coal to Chwarcle coal ,. 80 57 
9. Chwarcle coal to Millstone Grit ... 135 
1255 yards 


A detailed description of the strata was next given, beginning - 
with the lowest, together with details of each coal-seam as 
worked in various parts of the field. After describing the beds 
from the Millstone Grit to the Cefn rock in the North Wales 
coal-field, the author proceeded to notice the Upper Coal- 
measures and Permian strata in the Shrewsbury area, and showed 
that no break exis{s between the two, the former passing u- 
ally into the latter. He then discussed the probability of Lower 
Coal-measwes existing beneath the upper beds near Shrewsbury, 
and showed from sections that the existence of the lower measures 
might be anticipated. A similar inquiry as to the presence of 
the Coal-measures beneath the New Red Sandstone of the Vale 
of Clwyd should also, in the author’s opinion, be answered in 
the affirmative. The organic remains found in the different beds 
were briefly noticed, and then the faults of the district were dis- 
cussed at some length. The principal faults run north and south, 
with an upthrow to the east, but are crossed by lines of fracture 
iunning east and west. In conclusion, the correlation of the 
strata m the North Wales and Shrewsbury goal-fields, and 
especially of the coal-seams, with the beds found in other parts 
of Great Britain, was discussed, and a section was given to show 
the representation of the different measures in various coal-basins. 
The author was disposed to adopt four subdivisions rather than 
three only, as usually accepted; andpointed out .some of the 
characteristics of each subdivision. aed 


Royal Meteorological Society, May 20.—Mr. R. H. 
Scott, F.R.S., President, in the chair.—Dr. H. Dobell and 
Mr. J. N. Longden were elected Fellows of the Society. — he 
following papers were read :—The temperature zones of the 
earth considered in relation to the duration of thethot, temperate, 


e 


Zune 4; 1885] 
Fe pee ao! 


NATURE 





and cold period, and to the effect of temperature upon the organic 
would, by Dr. W. Koppen, Hon. Mem. R. Met. Soc.—Velocities 
of winds and their measurement, by Lieut.-Col. H. S. Kmght, 
F.R.Met.Soc. The author, after describing the various ways of 
ascertaining the direction and velocity of the wind, makes seveial 
suggestions for the improvement of Robinson’s anemometer.— 
On the equivalent of Beawort’s gcale in absolute velocity of 
wind, by Dr. W. Koppen, Hon. Mem. R.Met.Soc. The author 
refers tf Mr. C. Harding’s paper 1ead before the Society mm 
December last on the anomalies in the various wind velocities 

iven by difigrent authois as equivalents for the numbers in 

eaufort’s scale, and, as illastating the point, calls special atten- 
tion to the want of agreement between the velocities obtained by 
Mr. Scott and those subsequently obtained by Dr. Sprung, and 
confirmed by himself.—Note on a peculiar form of auroral cloud 
seen in Northamptonshire, March 1, 1885, by the Rev. James 
Davis. 

EDINBURGH 


Royal, Physical Society, May 20.—Piof, Duns, D.D., 
F.R.S.E., President, in the chair.—The following communi- 
cations were read, viz. :—On new Selachian 1emains from the 
Calciferous Sandstone series, by Ramsay H. Traquair, M.D., 
F.R.S, L, and E.—Observations on living Cephalopoda, and 
note on Loltgo forbesi: (Steenstrup), by W. E. Hoyle, M.A., 
F.R.S.E.—Note on ulceration of the skin of a fish, by G. Sims 
Woodhead, M.D., F.R.C.P.E.—Note on the presence of a 
double dorsal vessel in certain earthworms, by Frank E. Beddard, 
M.A., F.R.S.E., F.Z.S,—The north-west coasts of Sutherland 
and their bird-life, by John A. Harvie-Brown, F.Z.S., F.R.S.E. 
—Note on the contents of two bits of clay fiom the elephant bed 
at Kilmaurs in 1817, by James Bennie, H.M. logical 
Survey. The Secretary (Mr Robert Giay, V.P.R.S.E.) drew 
attention to several interesting birds that had been taken during 
the present month on the Island of May by Mr. Agnew, light- 
house-keeper, and forwarded to Mr. J. A. Harvie Brown, in 
whose collection they had since been placed. These were two 
specimens of the Ortolan bunting (Zmbariza hortulana) and 
otheis of the pied flycatcher (Muscicapa atricapilla), red-backed 
shrike (Lanius coluro). The Secietary remarked that these 
birds had occuned during their sping migiation, and that in the 
case of the Ontolan bunting the captures proved that any Scottish 
specimens of tle bird that had been recorded could not be said 
to be escaped birds, seeing that the had been in company with 
well-known migiatory species, and wee in all likelyhood on 
their way to Scandmavia, where they were known to breed. 


SYDNEY 


Linnean Society of New South Wales, March 25.— 
Prof. W. J. Stephens, M. A., F.G.S., President, in the chair.— 
The following papeis were 1ead :—On a Devonian fossil, allied 
to Worthenia (de Koninck), fiom New South Wales, by F. 
Ratte.—-On the Phoriaspongise (Maishall), by Dr. R, von Len- 
denfeld. Both species described by Marshall have been found 
by the author, who considers them, together with some new 
species discovered by himself, to be Ceraospongie, with flesh- 
eerie and not, as Marshall had supposed, Desmacidanide, or 

janidee, living in sand. There exist many sponges on the Aus- 
tralian shores with a skeleton consisting of arenaceous fibres, 
which form an irregular network, thus connecting the Phona- 
spongiæ with the ordinary horny sponges. Eleven species of 
horny sponges, with fleshspicules, have been found in Aus- 
tialan waters. Their spicules aie desaibed and their relative 
position to other bigs a discussed. The author upholds his 
previously published views on the relationship between Cerao- 
spongia and Monactinellide, and discusses the hypothesis 
recently put forward by Vosmaer.—Synonymy of, and remarks 
upon, four species of shells, orginally descn by Dr. J. E. 
Gray, by John Brazier, C.M.Z.S.,“&c.—Notes on the Australian 
Amphipoda, by William A. Haswell, M.A., B.Sc, &c.—On 
the Toxoglossate Mollusca of New Zealand, by Capt. F. W. 
Hutton, F.G,S.—Notes descriptive of some rare Port Jackson 
fishes, by J. Douglas Ogilby, Assistant in Zoology, Australian 
Museum, Sydney. 

PARIS 


Academy of Sciences, May 25.—M. Bouley, President, 
in the chair.—After the formal proceedings, the President 1e- 
ferredgin the following terms to the late Victor Hugo :—‘‘ France 
is to-day widowed of one of her great writers, a man by whose 
works of genius t&e glory of our land has been spread furthest 
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and widest dwing the present century. Victor Hugo is about 

to descend into the grave, but by the greatness of his writings he 

is himself saved from death. Years may henceforth roll on untal 

they ale 1eckoned by hundreds and thousands ; but in the senes 

of future ages there never will be a time when Andr Chénier’s 

lines on Homer will not also be applicable to our great poet :—~ 
“« Trois mille ans ont passé sur la cendre d'Homère, e 


Et depuis trois mille ans Homère respecté 
Est Jean encor de gioire et d'immortalté,” 


For the work of Victor Hugo belongs to that class which defies 
years and for everlasting ages secures the youth of glory and im 
mortality to those by whom it has been accomplished. And now 
the five Academies of the French Institute must consider it a 
sacred duty to render like homage to this great memory. Our 
Bureau has the honour of asking you, in sign of mourning, to 
suspend your proceedings for to-day.” The proposal having 
received general assent, the public meeting of the Academy was 
ad ourded Aceon of an elliptical halo of unusual brilliancy, 
and evidently connected with the halo of 22° so frequently 
noticed for some weeks apet observed during the afternoon of 
Tuesday, May 19, by M. A. Cornu.—A contribution t® the 
history of sulphur and quicksilver, by M. Berthelot.—Note on 
the algebraic integers of linear equations, by M, E. Goursat, — 
Demonshation of a particular property of geometrical curves of 
double curvature, by M. V. Jamet.—On the venfication of the 
laws of vibration of circular plaques, second note, by M. E. 
Mercadier.—Remarks on the peculiar propeities of the electric 
curent generated by the rhevstatic machine, by M. Gaston 
Planté.—On a method of determming and recording the charge 
of electric accumulators, by MM. A. Ciova and P. ‘be. The 
authors claim to have discovered a means of determining and 
automatically recording the exact amount of energy stored in 
accumulators, and su regulating the discharge as to be able to 
ascertain the quantity still held in reserve at any given moment. 
The machines used in their experiments were of the Planté type 
modified by Faure.—Note on the phenomenon of crystalline 
supeifusion of sulphur, and on the velocity of transformation 
from prismatic to octahedric sulphur, by M. D. Gernez.—Re- 
marks on the composition of the persulphuret of hydrogen, and 
on the nacreous variety of sulphur, by M. P. Sabatier.—Note on 
the product ofaddition PhFI*Br* obtamed by the action of bromine 
on the trifluoride of phosphorus, by M. H. Moissan.—A syn- 
thesis of some specimens of anorthite recently obtained from the 
gas-works of Vaugirard, by M. Stanislaus Meunier.—Note on 
the microscopic anatomy of Dentalium entale from the Roscoff 
coast, by M. H. Fol.—On the Peman formations (red sand- 
stones associated with clay-stone and felspar grit) prevalent in 
the secondary ranges of the Vosges Mountains, by M. Ch 
Vélain.—The election of M. Laguerre as member of the section 
for geometry in the place of the late M. Serret was confirmed by 
the President of the Republic. 


BERLIN 


Physiological Society, May 1.~—Dr. Raudnitz had sub- 
jected to examination, by new experiments, a statement advanced 
by Profs. Eulenberg and Landois, and which was controverted 
by several investigators, namely, that there was a vasomotor centre 
having its seat in the cortex of the cerebrum. For the measure- 
ment of the peripherical temperature he made use of mercurial 
thermometers, which he fastened into the paw of the animal. It 
was found, by preliminary experiments, subcutaneously in- 
serted thermometers, on stimulation of the nerves or of the 
central organs, gade vanations of temperature essentally 
different from, often opposite to, those fixed into the paw—a 
circumstance referable, no doubt, to the influence of the con- 
traction of the muscles. Thermo-electric piles, again, wae 


| not suitable for application, for the reason that ıt was not 


possible to find for the second contact a medium that remained 
constant as far as 0°04 C. Dr. Raudnitz had investigated a 
large number of conditions influencing the temperature of the 
skin, such as motion,ethe muscular rhythm, paralytic poisons, 
the situation of the paralysed animal, &c. Of the pheno- 
mena observed in the course of such investigation, the fact 
was specially strikang that the difference in the situation of 
the investigated extremity was able to give rise to differences of 
temperature as great as 13°C. The results of the whole in- 
vestigation went to show that it was not possible to demonstrate 
with certainty the existence of a vaso-motor centre m the 
cortex of the cerebrum. In the case of each epileptic attack 
resulting from stimulation of the membrane the Mace of tem- 
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perature in the skin was induced in large part by the muscular 
movement, and in part also otherwise. ether, however, the 
influence of the stimulation of the brain on the vaso-motor 
system was duect or indirect was a question not to be deter- 
mined either by experiments of stimulation or by extirpa- 
tion of the part of the cerebral coitex concerned. — Dr. 
Leo communicated his experiments on the formation ‘of fat and 
conveyance of fat in the case of phosphorus-poisoning. Seeing 
that some pincbess ranged themselves on the side of the 
view that fat, and ecially in fatty liver after phosphorus- 
poisoning, was formed in the body through decomposition of 
albumen, but others, on the contrary, held that the fat of the 
internal organs was derived from the alimentary fat, either 
directly conveyed to these organs, or transported from the skin, 
where it had been deposited, the speaker instituted the following 
experiments: two young guinea-pigs of the same litter, of very 
similar constitution, and of almost the same dry weight, were 
kept in a state of hunger for a considerable time; then one 
was poisoned with phosphorus, and after three days both were 
killed. On determining the fatty contents of each of the 
animals, it was found that the poisoned animal showed a very 
considerably larger percentage of fat than the other. It had 
now to be ascertained what amount of fat an animal experi- 
mented on had before, and what amount it had after the 
hhosphorus-poisoning. For this purpose two rats were employed, 
iving under precisely the same conditions, One of them, 
accordingly, was kriled on the same day on which the poisoning 
of the second begun. After three days the latter was likewise 
` killed, and an essentially smaller quantity of fat was found in the 
poisoned animal than in the former. Finally, experiments were 
made with eighteen frogs, of which six were killed before the 
poisoning, six after the poisoning, and at the same time with 
these, six control frogs were killed. The result was that the six 
isoned frogs contained a larger per cent. of fat than the six 
ed before the poisoning, and than the six unpoisoned and in 
other respects similar frogs. In all experiments the fatty 
contents of the liver after the phosphorus-poisoning were con- 
siderably greater than ın the case of the unpoisoned animals. 
The increase per cent. of the liver fat, in comparison with the 
dry substance, tended to show with great probability that fat 
was not only formed anew, but was conveyed to the liver from 
other Beet According to present views fat was formed in 
the body of the animal only by decomposition of the albumen, and 
it was conjectured that the lecithin was an intermediate product 
of this transformation. The quantitative determination of the 
lecithin in the animals poisoned with phosphorus, and in the 
control animals yielded, however in both, ke percentages, so 
that this conjecture was not confirmed by the experiment. 


Rome 


Reale Accademia del Lincei, March 15.—The wnthink- 
able ; a Jogico-psychological note by Signor Bonatelli In 
this note the author proposed to show that what is called 
the impossibility of thin ing a thing is not ieally an im- 
possibility on the part of the thinking subject to form any 
given thought, but rather either the absolute impossibility of 
imagining or the impossibility of the existence of the object. 
And in this fact there is found a confirmation of that philo- 
sophical doctrine which maintains the existence of the ideal, 
That which is absolutely unthinkable is out of all relation to our 


thought, and we can say noting about 1t.—Concerning a vase 
found at Metapontum with a Greek alphabet of the A chann 
colonies of South Italy. Signor Barnabei exhibited a vase found in 
a burying-place during the excavations now being carried on at 
Metapontum, and which may be considered one of the most 1m- 
portant discoveries that have been made in recent times. The 
vase is in perfect preservation and shows by its form that it 
belongs to about B.C. In the annular space surrounding 
the raised rim the letters of the entire alphabet are inscribed. 
Signor Barnabei, after citing the opinions of various authors on 
the origin of writing, showed that it coyld not be attributed to 
the Phoenicians, but that the art of wring was actually intro- 
duced into Italy by the Greeks.—On the distribution in latitude 
of the solar macula, facule, protuberances, and eruptions ob- 
served in 1 in the Royal Observatory of the College of 
Rome. In this note Signor Tacchini explained at length the 
methods by which his observations on the solar macule, 
faculse, and protuberances were made, and the tables re- 
lating to them drawn up, as well as the means taken 
to insure the accuracy of both. He defended, against the 


criticisms of Prof. Respighi, the conclusions which he had 
laid before the last meeting of the Academy on the strength 
of his own observations and those of other astronomers. 
—Resumption of the observations of red glows. Prof, Riccd 
communicated the conclusion of his previous note, in which he 
gave an account of all the observations made by him on red 
glows from December, 1883, £0 Appl, 1884. As some features 
of the phenomenon would influce us to admit the presence of 
an extremely fine dust at a height in the atmospheye, Prof. 
Riccd wished to ascertain the fact as to whether fresh dust had 
fallen durmg and after the glows. But the examination of the 
dust collected at those times m rain-water or wate*long exposed 
to the air, showed no traces of fresh dust in the atmospheric 
deposits, and, in paiticular, no recognisable traces of volcanic 
dust.—Other communications :—Prof. Mullosevich communi- 
cated the observations made by him on a new planetoid between 
Mars and Jupiter (245), discovered by Signor Borelly.—Drs. 
Ciamician and Silber explained the reactions by means of which 
they had succeeded in obtaining acetyl-pyrrol in a state of per- 
fect purity without any trace of p -methyl-ketone. They 
also stated the 1esult of their experiments with a view to ob- 
tain a sulphur acid from pyrrol-methyl-ketone: experiments 
which show clearly the ato between pyrrol, pyrridin, and 
benzol.—Prof. Besso communicated a note i himself on trino- 
mial equations, and ın particular on those of the seventh degree. 
—-Dr. Bianchi communicated a note by ‘himself on the triple 
orthogonal systems of Weingarten. 


CHRISTIANIA 


Society of Science, May 4.—The President, Prof. Guld- 
berg, in giving an account of the working of the Society last 
year, stated that there had been eighteen meetings, and that 
fifty-two articles and papers had been presented by-members.— 
The number of members is at present 112.—Prof. Lochman 
gave a lecture on biology in relation to life. 
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à THE DARWIN ẸĮQEMORIAL 


T is not often that the unveiling of a statue is attended 
with an interest at all comparable with that which 
characterised this ceremony as performed last Tuesday 
min the Great Hall of the Natural History Museum If 
pehe greatness of a man 1s to be estimated by the measure 
Min which he has influenced the thoughts of men it is 
scarcely open to question that the greatest man of our 
mcentury is Charles Darwin. As Prof. Huxley remarked 
in the course of his singularly judicious and well-balanced 
address, Mr. Darwin’s work has not only reconstructed 
he science of biology, but has spread with an organising 
nfluence through almost every department of philosophi- 
‘al thought. Yet it was not merely the greatness of the 
aaturalist which invested the proceedings in the Natural 
Wiistory Museum with an interest so unique. It was 
«nown to the whole assembly that the man whom they 
Wielighted to honour was one whose moral nature had 
een cast in the same lines of simple grandeur as those 
which belonged to his intellectual nature. It therefore 
mly needed a passing allusion from Prof. Huxley to 
«nable the whole assembly to reflect that ıt was due as 
mouch to massiveness of character as to massiveness of 
work that within three years of his death Mr. Darwin’s 
mame sbould constitute a new centre of gravity in 
very system of thought And it was this reflection 
which gave to the ceremony so unusual a measure 
wf interest. Around the statue were congregated the 
waost represenfative men of every branch of culture, 
wom the Prince of Wales and the Archbishop of Canter- 
wury, to the opposite extremes of Radicalism and free- 
Bought. Indeed, it is not too much to say that there can 
scarcely ever have been an occasion on which so many 
Miustrious men of opposite ways of thinking have met to 
xpress a common agreement upon a man to whom they 
wave felt that honour ıs due. The international memorial 
ould not in any nation have found a more worthy site 
Ioan the one in which it has been placed ; but if anything 
ould have added to the “solemn gladness” with which 
He personal friends of Mr. Darwin witnessed the pre- 
entation of this memorial, it must have been the evidence 
which the assembly yrelded that among the innumerable 
Wifferences of opinion which it represented, his memory 
aust henceforth be always and universally regarded as a 
‘hangeless monument of all that is greatest in human 
nature, as well as of all that is greatest in human 
chievement. 
Concerning the statue itself, we have only to speak in 
erms of almost umqualified praise. It is, in the truest 
nse of the phrase, a noble work of art. The attitude is 
ot only easy and dignified, but also natural and char- 
cteristic; the modelling of the head and face is un- 
xceptionable ; and the portrait ıs admirable. The only 
riticism we have to advance has reference to the hands, 
which not only do not bear the smallest resemblance to 
those of Mr. Darwin, but are of a kind which, had they 
veen possessed by him, would have rendered impossible 
Ihe accomplishmefft of much of his work. Although this 
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muisrepresentation is a matter to be deplored, ıt is not one 
for which the artist can be justly held responsible. Never 
having had the advantage of seeing Mr. Darwin, Mr. 
Boehm has only to be congratulated upon the wonderful 
success which has attended his portraiture of the face and 
figure ; the hands were no doubt supplied by guess-work, 
and therefore we have only to regret that the guess did 
not happen to have been more fortunate. 


The following ıs the address made by Prof. Huxley, in 
the name of the Darwin Memorial Committee, on hand- 
ing over the statue to H.R.H. the Prince of Wales, as 
representative of the Trustees of the British Museum :— 


YOUR ROYAL HIGHNESS,—It is now three years since 
the announcement of the death of our famous country- 
man, Charles Darwin, gave rise to a manifestation of 
public feelmg, not only in these realms, but throughout 
the civilised world, which, if I mistake not, is without 
precedent in the modest annals of scientific biography. 

The causes of this deep and wide outburst of emotion 
are not far to seek, We had lost one of those rare minis- 
ters and interpreters of Nature whose names mark epochs 
in the advance of natural knowledge For, whatever be 
the ultimate verdict of posterity upon this or that opinion 
which Mr. Darwin has propounded ; whatever adumbra- 
tions or anticipations of his doctrines may be found in 
the writings of his predecessors; the broad fact remains 
that since the publication, and by reason of the publica- 
tion, of the “ Origin of Species” the fundamental concep- 
tions and the aims of the students of living Nature have 
been completely changed. From that work has sprung a 
great renewal, a true “instauratio magna” of the zoolo- 
gical and botanical sciences. 

But the impulse thus given to scientific thought rapidly 
spread beyond the ordinarily recognised limits of biology. 
Psychology, Ethics, Cosmology were stirred to their 
foundations, and the “Origin of Species” proved itselt 
to be the fixed point which the general doctrine of evolu- 
tion needed in order to move the world “ Darwinism,” 
in one form or another, sometimes strangely distorted and 
mutilated, became an everyday topic of men’s speech, the 
object of an abundance both of vituperation and of 
praise, more often than of serious study. 

It is curious now to remember how largely, at first, 
the objectors predominated; but, considering the usual 
fate of new views, it is still more curious to consider for 
how short a time the phase of vehement opposition lasted. 
Before twenty years had passed, not only had the import- 
ance of Mr. Darwin’s work been fully recognised, but 
the world had discerned the simple, earnest, generous 
character of the man that shone through every page of his 
writings. 

I imagine that reflections such as these swept through 
the minds alike of loving friends and of honourable anta- 
gonists when Mr. Darwin died; and that they were at 
one in the desire to hopour the memory of the man who, 
without fear and without reproach, had successfully fought 
the hardest intellectual battle of these days. 

It was m satisfaction of these just and generous im- 
pulses that our great naturalist’s remains were deposited 
in Westminster Abbey ; and that, immediately afterwards, 
a public meeting, presided over by my lamented prede- 
cessor Mr. Spottiswoode, was held in the rooms of the 
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Royal Society, for the purpose of considering what further 
steps should be taken towards the same end. 

It was«esolved to invite subscriptions, with the view of 
erecting a statue of Mr. Darwin in some suitable locality ; 
and to devote any surplus to the advancement of the bio- 
logical sciences. 

Contnbutions at once flowed in from Austria, Belgium, 
Brazil, Denmark, France, Germany, Holland, Italy, 
Norway, Portugal, Russia, Spain, Sweden, Switzerland, 
the United States, and the Bntish Colonies, no less than 
from all parts of the three kingdoms ; and they came from 
all classes of the community. To mention one interesting 
case, Sweden sent in 2296 subscriptions “ from all sorts 
of people,” as the distinguished man of science who trans- 
mitted them wrote, “from the bishop to the seamstress, 
and În sums from five pounds to two pence.” 

The Executive Committee has thus been enabled to 
carry out the objects proposed. A “Darwin Fund” has 
been created, which is to be held in trust by the Royal 
Society, and ıs to be employed in the promotion of bio- 
logical research 

The execution of the statue was entrusted to Mr. 
Boehm ; and I think that those who had the good fortune 
to know Mr. Darwin personally will admire the power of 
artistic divmation which has enabled the sculptor to place 
before us so very characteristic a likeness of one whom 
he had not seen. 

It appeared to the oeaniitted that, whether they 
regarded Mr. Darwin’s career or the requirements of a 
work of art, no site could be so appropriate as this great 
hall, and they applied to the Trustees of the Bntish 
Museum for permission to erect it in its present position, 

That permission was most cordially granted, and I am 
desired to tender the best thanks of the Committee to 
the Trustees for their willingness to-accede to our wishes. 

I also beg leave to offer the expression of our gratitude 
to your Royal Highness for kindly consenting to represent 
the Trustees to-day 


It only remains for me, your Royal Highness, my Lords 
and Gentlemen, Trustees of the British Museum, in the 
name of the Darwin Memorial Committee, to request you 
to accept this statue of Charles Darwin. 

We do not make this request for the mere sake of 
perpetuating à memory ; for so long as men occupy them- 
selves with the pursuit of truth, the name of Darwin runs 
no more risk of oblivion than does that of Copernicus or 
that of Harvey. 

Nor, most assuredly, do we ask you to preserve the 
statue in its cynosural position in this entrance-hall of 
our National Museum of Natural History as evidence 
that M1. Darwin’s views have received your official sanc- 
tion ; for science does not recognise such sanctions, and 
commits suicide when it adopts a creed. 

No; we beg you to cherish thig Memorial as a symbol 
by which, as generation after generation of students of 
Nature enter yonder door, they shall be reminded of the 
ideal according to which they must shape their lives, if 
they would turn to the best account the opportunities 
offered by the great institution under your charge. 


The following reply was made by H.R.H. the Prince of 
Wales :— 


PROF. HUXLEY AND GENTLEMEN,—I consider ıt to be 
a high privilege to have been deputed by the unanimous 
wish of my colleagues, the Trustees of the British Mu- 
seum, to accept, in their name, the gift which you have 
offered us on behalf of the Committee of the Darwin 
Memonal. The Committee and subscribers may rest 
assured that we have most willingly assigned this honour- 
able place to the statue of the great Englishman who has 
exerted so vast an influence upon the progess of those 
branches of natural knowledge the advancement of which 
is the object of the vast collections gathered here. It 
has given me much pleasure to learn that the memorial 
has received so much support in foreign countries that it 
may be regarded as cosmopolitan rather than as simply 
national ; while the fact that persons of every conditiom 
of hfe have contributed to it affords remarkable evidence 
of the popular interest ın the discussion of scientific 
problems. A memorial to which all nations and alll 
classes of society have contributed cannot be more fitly 
lodged than in our Museum, which, though national, is 
open to all the world, and the resources of which are au 
the disposal of every student of nature, whatever hi: 
condition or his country, who enters our doors, 





CLAUS’S “ELEMENTARY TEXT-BOOK OF 
ZOOLOGY” 

Elementary Text-Book of Zoology. Special Part: Mol 
lusca to Man. By Dr. C. Claus. Translated and 
edited by Adam Sedgwick, M.A, Fellow and Lecture: 
of Trinity College, Cambridge, with the assistance o 
F. G Heathcote, B.A., Trinity College, Cambridge 
(London: W. Swan Sonnenschein and Co, 1885 ) 


ae first 109 pageseof this volume are devoted to thi 

Mollusca and Tunicata, and the remarks offered ir 
NATURE (vol. xxx. p. 191) ın cnticism upon Vol. I. apply 
equally well here. 

The information imparted ıs fully up to date, and ths 
Tunicate section may be. taken, on the whole, as a type 
of that well-balanced and succinct writing indispensab]» 
in a work of this order. 

The unqualified statement on p. 9 that the mollusc. 
are “bilaterally symmetrical” ıs unfortunate, and typica 
ofa general insufficiency and sketchiness, evident throughs 
out the entire work, in the diagnoses given of the grea 
groups. No better instance of this can be quoted thax 
those relating to the birds and mammals, where character 
so vitally important as the modes of articulation of th 
jaw-apparatus upon the skull are omitted, and, althougl 
mentioned elsewhere, are inserted without that emphasi 
demanded of priind facie characters applicable to bot 
the living and extinct forms. 

It is disappointing to find the invertebrate digestive 
gland still spoken of as a “liver,” no nfention being mad 
of the researches of Weber, Barfurth, and others, into 1 
structure and functions. It is highly desirable in a boo 
of this kind that any statements made concerning animal: 
such as are likely to fall into the hands of the averag 
student, should be absolutely reliable. It cannot b 
said (p. 52) that the shell of Aplysia is “covere 
by two lobes of the foot,” and the beginner woyld soo 
find that Limax and Arion are not the only comma 
Gasteropods in which the pedal gland is present, while 
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from the statements made on p. 27 he would never infer 
that the common Anodon shell is destitute of teeth. The 
Argonauta, although somewhat less commonplace than 
the aforenamed, ıs to be found in our museums, and no 
mention is made in this wre of the exceptional 
characters of its shell—in fact, the beginner would rather 
infer rom the descriptions given that-it is a normal 
Cephalopod shell. ` Less pardonable are the madequate 
remarks devoted to the rest of the Cephalopod gioup, 
which are especially unfortunate in their reference to 
connecting-links with the extinct forms. The anomalous 
but characteristic Aptychi go without a mention. 

Viewed m the light of Prof. Moseley’s recent dis- 
coveries, the reasons adduced on p. 44 for the absence of 
the cerebral ganglia in Chiton are of some interest, as a 
caution against making too sweeping generalisations. 

Under the head of Molluscoidea there 1s a bare men- 
tion of the genus Rhabdopleura, and we are at aloss to 
conceive why the reference to this important form printed 
in the original index should have been omitted in the 
translation. 

Tuming now to that portion of the work which fol- 
lows, the fact that but 231 pages are devoted to the Ver- 
tebrata, exclusive of Tunicates, 1s sufficient in itself to 
raise suspicion, especially when we reflect that 115 pages 
of Vol. I. are given up to Tracheates alone. When 
Mr. Sedgwick published the first volume of this work ıt 
was patent to any one familiar with the original that 
nothing short of a complete revision of the Vertebrate 
section could justify that claim set up by him in his trans- 
lator’s preface. Having admitted his willingness to 
supplement the original where he “thought it necessary ” 
—thereby, w@ presume, countenancing the weakness of 
the volume now before us—it ® surprising to find how 
little he has carried that resolve into execution, the more 
so as he acknowledges the assistance and advice of others, 
some of whom are authorities. That this defect is not 
due to any want of intention on the translator’s part is 
clear from insertions such as that on p. 167; but we look 
in vain for dozens of other similar modifications, con- 
nected with matters of infinitely greater importance than 
that just referred to Similarly, why should the recent 
discovery of the meroblastic segmentation of the Mono- 
treme’s egg be inserted by the translators and referred to 
some two or three times when there is no mention what- 
ever of the far more weighty characters of the skull of 
that group? Even were defects such as the above-named 
rectified, the book would still remain wholly insufficient 
and incompetent. The exclusive use of the old classifica- 
tion of birds—the dogmatic statements made concerning 
many of the most involved fields of Vertebrate morpho- 
logy ; for example, that of the auditory ossicles, where 
Reichert’s views grea alone given—the entire omission of 
any description of such a characteristic structure as the 
lizard’s hind-lhmb and ankle-joint—the feeble and con- 
fused descriptions of the vertebrate skull, obvious through- 
out the entire work and ushered in on p. 118 by the bar- 
barous “ os linguale” and “ copu/e”—the ambiguous state- 
ments made on p. 124 concerning the vertebratediaphragm, 
which still (p. 250) finds its place among the respiratory 
organsof birds, are, to say nothing of other similar de- 
fects, sufficient jn themselves to stamp the vertebrate 
portion of the „Text-book as little short of a failure. 





That that section of the work falls short of tbe needs 
of the English-speaking student is certain, especially 
as it is so far behind other manuals current in the 
tongue. Errors, the bare enumeration of which would be 
superfluous, are predominant on all hands, and tke reten- 
tion of the “ Cetacea Carnivora” and “ Cetacea Herbivora 
or Sirenia ” (sic) of the ancients, is, leaving the Hydrosauria 
with its sub-classes aside, certainly not creditable to any 
one concerned. We heartily recommend the invertebrate 
portion of the work to the student. He may find that 
which follows useful, but he need be no specialist to see 
that it is insufficient on all points, and absolutely 
inaccurate and misleading on many of vital importance. 
It but remains to enumerate certain of the more con- 
spicuous defects, respecting which at least, should a 
second edition of the work be demanded, it is *to be 
hoped that the translators will see fit to effect an 
alteration. 

The cumbrous and fanciful method of accounting (p. 113) 
for the characters of the thoracic region of the vertebrate 
body ıs to be regretted, leading the beginner, as ıt does 
to suppose this to be the most modified region of the 
trunk—-a conception the precise reverse of that which the 
properly-trained student will soon form for himself. The 
exclusion of the teeth from the list (p. 119) of dermal 
derivatives and the complete confusion between scutes and 
scales evident throughout, are but shght faults compared 
with such as we have already enumerated. On p. 127 we 
are introduced to a thorough mixmg up of the umnary 
receptacle of fishes with the allantoic bladder of Amniotes 
—a serious error, and one which the translator ought to 
have been expected to rectify. 

The above remarks apply more especially to the 
general part of the vertebiate section of the work; but, 
on passing to that treating of the special groups, we find 
a general feebleness nowhere more evident than ın that 
portion devoted to fishes. The diagnoses of that group are 
meagre in the extreme, and descriptions of even their 
tails such as are given on p. 164 are wanting in accuracy. 
No wonder, then, that the “jugular” pelvic fin should be 
once more to the front, that there 1s a disregard of cha- 
racters so 1mportant as are those of the maxillary appa- 
ratus of Teleoste, and that such genera as Albula, 
Cheirocentrus, Megalops, &c., go unnoticed. The treat- 
ment of the Sauropsida is no less unfortunate,than the 
above. Reference has already been made to some of the 
more conspicuous defects of this section, barely less 
pardonable than which are the bad descriptions of the 
bird’s manus (p. 237) and the bare mention of the struc- 
ture of the avian lung. 

We are told on p. 243 that birds possess a rudimentary 
“ corpus callosum,” no mention being made of that tract 
which may probably answer to it ın Amphibia. The 
treatment of the Sauropsidian pelvis and of the bird’s 
shoulder-girdle are miserably poor, and the student is 
informed on p. 196 that Crocodiles possess an “ abdominal 
sternum,” which is “composed of a number of ventral 
ribs (without dorsal part)” ; he will learn a valuable lesson 
who—Prof. Claus’s manual in hand—discovers for himself 
that the ventral sternal nbs and these abdominal splints 
coexist in Hatteria, skeletons of which are now to be 
found in our museums, Considering the above facts, it 
is not surprising that nearly all reference to important 
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matters of affinity between living birds and reptiles should 
be overlooked. The characters of the mesotarsal joint 
and of thætarso-metatarsus are imperfectly defined, and 
those of the pelvis of Apteryx ignored ; while among the 
extinct ferms, the Dinosauria—several of whose features 
we are told on p. 220 “recall mammals, especially the 
Pachydermata”—the Ornithoscelida, and the Odontor- 
nithes, are all dismissed in a few lines. Little would the 
student, taking his text from this work, dream of the 
noble array of direct affinities to be found among even 
living birds and reptiles. 

The translators have evidently realised that the state- 
ments reproduced on pp. 198 and 215, concerning the 
lizard’s quadrato-jugal arcade are contradictory, and a 
supplemental paragraph of their awn on p. 198 only 
serves to increase the perplexity. Chapter 1X is devoted to 
the Mammalia, but 69 pages of it starting with the asser- 
tion (p. 282) that the Monotremes’ hemispheres are “still 
smooth,” is poor fare. The cutting down of every group 
of mammals to a mmmimum would be in a sense pardonable, 
if only concise diagnoses were given such as should cover 
the broad lines of modification ; but when, bearing in mind 
certain of the more glaring defects of this chapter referred 
to at the outset, we read (p. 306) that the Whales approach 
the Ungulates “through the Sirenia,” and that the 
“ Sirenia are intermediate, so far as their form is con- 
cerned, between the whales and seals” (p. 309), our faith 
is shaken i in that which remains. There is the usual con- 
fusion concerning the position and movements of the 
hind-limbs of the Pinnipedia, the condition of the parts 
in the eared seals being entirely overlooked. In diagnosing 
a group of animals for purposes such as are here required, 
where the living and the extinct are both under considera- 
tion, it is but fair to assume that special attention should 
be paid to the hard parts, the teeth not excepted ; 
but we look in vain for statements such as shall em- 
body the extremes of modification of these parts in any 
one group of living mammals—for example, in dealing with 
the Rodents the utmost sketchiness prevails, the modi- 
fications of even the fibula are not hinted at, and while 
Hydromys is placed among the mice with grinders #, 
Heliophobius is not mentioned. No wonder, then, that 
Hycemoschus should go unnoticed, that Hyrax should 
here be found under the order Proboscidea (with a cau- 
tion, it is true), and that the Carnivora, Cheiroptera, 
Lemurs, and Primates should be treated with disrespect. 
We are told (p. 301) that the epipubes support the mar- 
supial pouch, and there is no reference at all to the most 
important facts concerning the marsupial dentition. 
There is something so specifically English about gross 
vertebrate anatomy that we search in vain for bare men- 
tion, not to say recognition, of discoveries bearing upon 
the above, and many similar matters of first importance. 

From what has been said it will be obvious to Eng- 
lish students that the vertebrate section of Prof. Claus’s 
manual is weakest where works œn the subject already 
current in our language are strong; and, with all 
respect to our Continental cousins, we are of opinion 
that the market is becoming overstocked with translations 
such as that before us. Their period is past ; the English 
student in earnest must sooner or Jater fit himself for 
access to the originals, and the repeated production of 
English versions serves only to prolong the fatal day. We 


cannot but regret, though reluctantly, the publication of 
this work ın its present form, the more so as it threatens 
to encourage the growing tendency to under-estimate the 
value of gross vertebrate anatomy, a field of labour 
essentially English, but stijl the verv backbone of z8o- 
logical science. 

Mr. Sedgwick has performed the task of translation 
with a thoroughness and skill deserving the thanks of his 
countrymen. Some few passages ın the origiffal, at best 
clumsy, might have been better rendered than they are ; 
and settings such as the “above together,” on p. 16, 
might be advantageously modified. The translators give 
in Vol. I.-a hst of English synonyms for the geological 
terms employed in the original, but these are not always 
adopted in Vol. II.; thus we find the Jurassic beds re- 
ferred to again and again as the “Jura,” a rendering 
certainly not that of English geologists. The onginal illus- 
trations are for the most part excellent, and those which 
remain are admirably selected. That on p. 284, however, 
certainly does not illustrate the anatomy of the human 
ear, and the figures selected from the classic of Johannes 
Muller, in illustration of the anatomy of the lamprey’s 
skull (p. 154) do scant justice to the work of a great 
genius, and he a German. G. B. H. 


CLIFFORD'S EXACT SCIENCES 


The Common Sense of the Exact Sciences. By the late 
W. K. Clifford. (London: Kegan Paul, Trench, and 
Co., 1885.) 

NCE more a characteristic record of the work of a 
most remarkable, but too brief, life les before us. 

In rapidity of accurate thinking, even, on abstruse 
matters, Chfford had few equals ; in clearness of exposi. 
tion, on subjects whıch suited the pecular bent of his 
genius and on which he could be persuaded to bestow 
sufficient attention, still fewer. But the ease with which 
he mastered the more prominent features of a subject 
often led him to dispense with important steps which had 
been taken by some of his less agile concurrents. These 
steps, however, he was obliged to take when he was 
engaged in exposition; and he consequently gave them 
(of course in perfect good faith) without indicating that 
they were not his own. Thus, especially in matters con- 
nected with the development of recent mathematical and 
kinematical methods, his statements were by no means 
satisfactory (from the historical point of view) to those 
who recognised, as their own, some of the best “ nuggets” 
that shine here and there in his pages. His Kinematic 
was, throughout, specially open to this objection :—and it 
applies, though by no means to the same extent, to the 
present work. On the other hand, the specially important 
and distinctive features of this work, viz. the homely, yet 
apt and often complete, illustration of*matters intrinsic- 
ally difficult, are entirely due to the Author himself. 

The Editor, in his Preface, tells us the whole story of 
the difficulties he had to face in completing the volume 
for press. All will sympathise with him when they findl 
that he had to furnish one ‘entire chapter, and large por- 
tions of two others, ın addition to thorough revisal of the 
whole For Clifford’s style is here entirely sui generis. 
The track to his homely yet hardy ex a Gris often lay 
in regions where but a single careless s i would have led 
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to the Inconsequent or the Ridiculous. And one who 
tries to imitate him successfully must possess not only his 
nerve, but also his wonderful agility and resource of 
every kind. We shall therefore say no more on the sub- 
ject of the Editor’s additions to the volume, than that his 
daring has met with cognpargtive immunity from the more 
obvious dangers of his course. 

THe original title of the work was, we are told, The 
First Principles of the Mathematical Sciences Explained 
to the Non-Mathematical. There can be no doubt that 
the new title is much to be preferred. We do not believe 
that the Mathematical Sciences, even in their first 
principles, can be explained to the Non-Mathematical. 
Whosoever understands the explanation has, to that 
extent at least, become Mathematical in the very act of 
understanding, But this observation is made on the 
assumption that Non-Mathematical means “uninstructed 
in mathematics.” There is another sense which the term 
may bear:—viz. “incapable of understanding mathe- 
matics” Among mankind there are none who more 
persistently claim the almost exclusive possession of 
the highest grade of human intelligence than do the 
(so-called) Metaphysicians. How many of these self- 
accredited possessors of all but superhuman acuteness 
have been able to cross the Pons Astnorum? How many 
have been able to understand even the odyects (not the 
processes) of mathematicak investigation? When the 

- answer comes (it probably will not come, as it can not come 
in a favourable form) ıt will be time to comment on it. 

The chief good of this book, and in many respects it is 
very good, lies in the fact that the versatility of its gifted 
author has enabled him to present to his readers many 
tnte things, simple as well as complex, from so novel a 
point of vw that they acquire a perfectly fresh and un- 
expected interest in the eyes of those to whom they had 
become commonplace. Surely this was an object worthy 
of attainment! But it is altogether thrown away on the 
non-mathematical, to whom neither new nor old points of 
view are accessible. 

Considering the circumstances under which the book 
has been produced, it would be unfair to comment on the 
smaller errors. But there are a few very awkward state- 
ments, and one or two grave errors, which ought not to 
have escaped correction. We give an example of each 
class, Thus, p. 16, the following statement ıs quite un- 
necessarily puzzling :— 

“If we can fill a box with cubes whose height, length, 

and breadth are all equal to one another, the shape of the 
box will be itself a cube.” 
This out-germans German itself in the displacement of 
the words from their natuial position in Enghsh ; and, at 
first sight, seems to be nonsense. Read it, however, 
thus :— 

“Tf we can dill with cubes a box whose height, &c. . 
the shape of the box itself will be a cube,” 
and the absurdity, suggested by the collocation, dis- 
appears, 

Again, p. 66, what are we to make of the following, 
standing, as it does, without comment or explanation of 
any kind ?— 

“The statement that a thing can be moved about with- 


out“altering its shape may be shown to amount only to 
this, that twoangles which Aes in one place will fit also in 


another, no matter how they have been brought from the 
one place to the other.” 

Several most serous qualifications must be imposed upon 
this statement before it can possibly be accepted as true. 

The chapter on Motion properly forms a hart of this 
work, so far at least as lanematics is concerned. But it 
seems to be a mistake to-conclude it with a fe¥ editorial 
sentences on the Laws of Motion. For here we have a 
perfectly new subject, and one which would require at 
least a full chapter to itself. It is probable enough that, 
at some period of his life, Chfford imagined that it might 
be possible to get rid of the idea of matter as well as of 
that of force, and so to reduce Dynamics to mere Kine- 
matics, He never so expressed himself to me. But 
purely physical subjects were, properly speaking, beyond 
his sphere ; his ideas about them were always more or 
less vague, because always of a somewhat traysitional 
character, and were much modified at times by the 
momentary turn of his philosophical speculations. We 
are told in a foot-note to the first page of the Preface that 
Chfford left his Aynetsc (a companion volume to his 
Kinematic) in a completed state. Surely, keeping this in 
view, the introduction of Laws of Motion into the present 
work was superfluous. 

This foot-note unfortunately strikes a jarring chord at 
the very first opening of the book. We are told that 
“ more serious delay seems likely to attend the publica-. 
tion” of Clifford’s completed MS.; this 1s followed by a 
mysterious species of protest or remonstrance. Clifford 
could never have written in this vein. He would either 
have kept silence, or have blurted out the whole truth. 
Mystery and insinuation were not weapons of his, and 
should not be employed in connection with his name.* 

P. G. TAIT 


OUR BOOK SHELF 


New Commercial Plants and Drugs. No.8. By Thos. 
Christy, F.L.S., &c. (London : Christy and Co., 155, 
Fenchurch Street, 1885.) 

THE eighth number of Mr. Thos. Christy’s “ New Com- 

mercial Plants and Drugs” has recently appeared, and 

the contents are of a similar character to those that have 
preceded it, the most recently introduced commercial 
products derived from the vegetable kingdom being enu- 
merated and what has been written about them brought 
together. The first plant referred to in the book 1s of 
course the Kola nut (Cola acuminata), as being one of 
the most important, or at least one that has attracted a 
very large share of attention during the past year. This 
article 1s illustrated by a coloured plate of the fruit and 
seeds of this species, as well as of the Guttiferous plant 
known as the Bitter Kola. Besides having the property 
of cleansing or purifying and thus rendering wholesome 
stagnant or foul water, it has also been used for clanfying 
beer and spirits. One of its most remarkable properties 
is in restormg the senses after partaking to excess of 
intoxicating drinks. The most recent application of the 

Kola nut, however, is in the preparation of a paste for 

mixing with cocog or chocolate, which it is said to 1m- 

prove “both in strength and flavour to an astonishing 
degree.” It is considerably more nutritious and strength- 

ening ; so much so indeed “that a workman can, on a 

single cup taken at breakfast time, go on with his work 

through the day without feeling fatigued.” 
In consequence of this and many other medicinal 


3 In Narok r oip 4, Mr Tucker mamate. that Menis, 
Macm an wi publish the remaiming mathematical papers o; e 
late Prof Chfford.—Ep. 
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virtues the Kola nut is considered to have a great future 
before it ın European commerce, and is consequently 
strongly recommended to the notice of planters in our 
colonies for extensive cultivation. With regard to the 
Mars of the germinating properties of the seeds, 

Ar. Christy says he hds received them ın good condition, 
both in baskets and barrels lined with the leathery leaves 
of a tree known as the “bal tree.” Some received in 
dry loam arrived as fresh as when they were gathered, 
and of some that arrived eighteen months since, the bulk 
is stated to be perfectly fresh and retaining still their 
beautiful red colour. 

From a list of fifteen species of Myristica, the fruits or 
seeds of which are described, the value of the nutmeg 
genus 1s shown, especially as oil seeds. Seeds new to 
commerce are frequently arnving in the Liverpool and 
London markets, intended for the expression of oil and 
for the preparation of oil cake. Such seeds are of a very 
varied gharacter and belong to widely different natural 
orders, and not long since those of Myristica surinam- 
ensis came into Liverpool under the name of African nuts, 
Upon analysis they were found to contain a large quantit 
of solid o1l or fat with an agreeable taste, and but little, 1f 
any, odour, and when fairly pure it is said to resemble 
cocoa butter. 

Amongst other important economic plants or drugs 
mentioned are the Coca (Erythroxylon coca), the medical 
effects of which have attracted so much attention of late; 
the Jamaica Chewstick (Gouania domingensis), which, 1t 
is stated, “ has recently been introduced into this county 
by one of our leadıng London dentists for use in toot 
powder and mouth wash,” and also in the form of a fluid 
extract as a gargle for relaxed throat 

Of Papaine, the active principle of the Papaw (Carica 
papaya), some interesting records are given regarding its 
effects ın treatment of diphthena, croup, indigestion, 
dyspepsia, &c. 





LETTERS TO THE EDITOR 


[Zhe Edttor does not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep ther le:ters 
as short as possible, The pressure on his space is so great 
that tt is impossible otherwise to insure the appearance even 
of contmunicahions containing interesting and novel facts } 


Ocular After-Images and Lightoing 


IN reply to Mi. Shelford Bidwell’s query whether the quiver 
of the hghting flash is a purely subjective phenomenon or not, I 
send the following extract fiom my note-book, made October, 
1873:—‘‘A flash of lightning consists of several separate 
flashes all occurning within a fraction of a second of each other. 
There was a very severe thunder storm at night, the thunder 
almost continuous. Diawing the curtain across the window so 
as to expose only a narrow slit of skylight, I observed this slit in 
the looking-glass which I kept moving rapidly backwards and 
forwards on its axis. Whenever a flash occurred, several images 
of the slit appeared, showing that there were several successive 
illuminations of the slit.” 

This was not the result I had expected, the experiment having 
been suggested to my mind in consequence of some experiments 
I had been making on the phenomenon of recurrent vision 
The results of these experrments were published in the Phu. 
Mag., December (supplement), 1872. One object of my experi- 
ments was to determine in what way the celour of the recurent 
image depends upon the colour of the light producing ıt By 
using a shding shutter and a small window covered with different 
coloured glasses, I found that the colour of the recurrent image 
tends to be of a tint complementary to that of the light causing 
it, being, however, in ail cases bluer than the complementary 
tint. add the following extaact from my paper :—‘‘A re 
curient image of an object may be produced without any appar- 
atus whatever. To do this, place the right hand over the eyes 
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so that the palm of the hand covers the right eye, and the fingers 
the left eye. Ifthe middle finger be then raised for a moment, 
so as to admit hght for as short a time as possible into the eye, 
a recurent image of any light-coloured object held agaist a 
dark backgiound may be seen. The effect is much better seen 
by twilight or gaslight than in full daylight. This method pf 
producing a recurrent image is, gowever, much inferior to that in 
which a sliding shutter is used, owing probably to the ulumination 
of the 1etina not being sufficiently instantaneous. * 
Cheltenham College, June 6 A. S. Davis 





A Quinquefoliate Strawberry 


In your issue for April 30 (vol. xod. p. 601) is an account of 
a quinquefoliate strawbeiry. In the garden of the New York 
Agricultural Experiment Station at Geneva we have some second 
year seedling strawbermes, some of which are bearing three, 
four, and five leaflets on the same plant, the leaves all large and 
perfect. We have othe: plants in which the two extra leaves 
are borne half way down the petiole, and which attain fair size, 
and yet others where these stipulary-lke appendages are reduced 
to hair-like bracts. The vanety of strawberry introduced under 
the name ‘‘Mrs. Garfield” frequently has these bract-like 
appendages, While speaking of the strawbeny, I would remark 
that seedling strawbeines very been me unifoliate during 
their early growth, and it appears as if Duchesne’s Fragaria 
monophylla may be regarded as an instance of arrested develop- 
ment in one of these one-leaved younglings. 

E. Lewis STURTEVANT 
New Yoik Agricultural Experiment Station, 
Geneva, N.Y , May 28 


OBSERVATIONS OF THE TEMPERATURE OF 
THE SEA AND AIR, MADE DURING A 
VOYAGE FROM ENGLAND TO THE RIVER 
PLATE IN THE S.S. “ LEIBNITZ” 


BEING obliged to proceed to South America at the 
beginning of this year, I took with me a thermo- 
meter and a hydrometer in order, if circumstances were 
favourable, to provide myself with occupatiog during the 
somewhat long and monotenous voyage. Thanks to the 
kindness and courtesy of Capt. Brown, of the s.s. Leibnitz, 
who took a lively interest, and assisted me greatly ın 
carrying out my observations, the voyage was neither 
long nor tedious. 

The Leibnitz sailed from Southampton on January 16, 
1885, and made the passage direct, without touching at 
intermediate ports, to Monte Video, where she arrived on 
February 8, after a very favourable voyage. The route 
lay through the most interesting meteorological districts 
of the Atlantic, and my principal object at starting was to 
make as many observations of the temperature and the 
density of the surface-water along the route as possible. 
With these I combined observations of the temperature 
of the air, and frequently also of the wet-bulb thermo- 
meter. Observations were begun on January 2I in 
lat. 34° N , and continued up to the morning of arval 
in the River Plate 

I have put together the simultaneous observations of 
the temperature of the air and the water with those of the 
wet-bulb thermometer, as they possess some interest of 
their own; the observations of density are kept for a 
future opportunity, as the reductions in connection with 
them are not quite finished. n 

The thermometer used for all the observations was 
divided into simple degrees of the Centigrade scale, and 
was of the ordinary form of German manufacture, with a 
paper scale The degrees were 16 mm. apart, so that 
there was no difficulty in estimating tenths of a degree. 
lts zero was verified on board by immersing it in pounded 
ice, and found correct. The ice was well pounded in a 
clean towel, and a soda-water tumbler filled with it; the 
thermometer was then thrust into it and allowed to rergain 
til sufficient 1ce had melted to fill up the interstices, pro- 
ducing a perfect magma of ice and wate® down to the 
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bottom. The mercury remained constant on the zero 
line. The temperature of the air was 25° C.* 

Temperature of the Water—The water was collected 
in a small bucket, well clear of the side of the ship, and 
on the opposite side from that through which the con- 
deasing water of the engine is discharged. Its tempera- 
ture was determined as soon @s the sample was brought 
on board. 

As the ship left the Channel in the middle of winter, 
and proceeded nearly due south, the temperature of the 
water rose®apidly at first. Observations were begun on 
January 21, in lat. 34° N., and between this latitude and 
lat. 10° N. the rate of rise was very steady, averaging 
0°36° C. per degree of latitude. From lat. 5” N. to 15° S. 
the temperature is very umform and high, averaging 
26°86° C. After passing lat. 15° S. the temperature falls,‘ 
and begins to show greater variations, as the shallow water 
on the Abrothes Bank ıs approached. The average tem- 
perature of the water over this bank was 25°56° C. After 
passing Cape Frio, and between the parallels of 25° and 
30° of south latitude, the variations of temperature are 
considerable and often abrupt; the maximum observed 
in this part was 267 C, and the minimum 24°3 C. As 
the higher temperature generally accompanies a greater 
salinity, it is probable that these vanations are due, not 
to any terrestrial source, such as large rivers, but to an 
oceanic cause, the less salt and colder water of the deeper 
ocean strata being thrown up against the coast, and mix- 
ing imperfectly with the hot and dense surface-water In 
lat 30° S. the influence of the River Plate makes itself 
distinctly felt by a general rapid fall of temperature. As 
the ship got into soundings, with the change in colour 
and other properties of the water, the temperature fell 
rapidly to between 23° and 24° C, and to 22°C. in six 
fathoms off Flores Island close to Monte Video. The 
minimum temperature observed in this part was 20°C. 
at 2 a.m. between Lobos Island and Maldonado Point. 

Excluding the latter part of the voyage between the 
River Plate and lat. 15° S., where the conditions are a 
good deal “iffected by purely,local causes, the suface- 
water shows well-marked diurnal maxima and minima of 
temperature. From lat. 9° N. to lat. 2° N. the ship passed 
through the equatorial belt of calms and rains, which 
separates the regions of the north-east and the south-east 
trade-winds from each other. It is characterised by a 
calm sea, a cloudy sky, and heavy rains. Here the tem- 

erature was subject to very little diurnal variation 
o3 C.) On approaching St. Paul’s Rocks, a few miles 
north of the equator, the clouds cleared away completely, 
and there was a calm sea, a clear sky, and a very power- 
ful sun. The result was a comparatively great rise of 
temperature in the afternoon ; and yet the greatest differ- 

4 Having plenty of pounded ice at my d , I poured off the water 
which had formed by melting, and replaced it by sea-water, contaming 35 6 
grammes salt per k me, and then immersed the thermometer ; it 
rapidly below zero, and remained constant at ~r°o I then strained away 
the sea water from the ice and replaced it by a miature of equal volumes 
sea-water and distilled water ; the thermometer fell to — 0°45, and remained 
constant for some time at that temperature. When the ice was mived with 
distilled water alone, the thermometer again stood ato" C These experi- 
ments were made to verify some observations of Pettersson, quoted in his 
investigations into the nature of ice formed from waters of different degrees 
of salimty, ia connection with the vo’ of the Vega. He there says, re- 
ferring to the melting temperature of different kinds of ice, that pure fresh- 
water ice, when immersed in sea water, melts at a temperature considerably 
below o° C., Wriung from memory Í think he puts the melung-point at 
from —1° to —2° Having both the ice and the sea-water ready at hand, 
I repeated thisiemarkable experiment The result showed that Pettersson’s 
observation 1s quite correct, and that the lowenng of the melting-point is 
roughly proportional to the salt held in solution When equal volumes of 
the sea-water and distilled water of the same temperature were mixed, there 
was no change of temperatare I do not remember if Dr. Pettersson 
furnished an explanation of this remarkable phenomenon, and I am unable 
to supply one myself, but it must necessarily affect the validity of conclu- 
sions as to the composition of sea-water ice drawn from it3 melting-point. 
When the Challenger was in Antarctic waters I made a number of ol a- 

on the melting-point of ice collected from broken pieces of the pack, 
and found it begin to melt a little below —1° C. I concluded that either it 
was one solid substance or a mixture of several solids Butfif pure ice melts 
ata Afferent temperature according to the medium in which ıt 1s placed, 
then this reasoning 1s faulty for inclased brine would have much the same 
effect as inclosed salt or crystalline hydrate 

i e 
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ence between any neighbouring maximum and minimum 
in this region was only 1°1°C, 

The maximum temperature of the sea-surface observed 
during the voyage was 27°4 C. (81°°3 F.) at 2 p-m. on 
January 31, in lat. 7° 35'S., the Brazilian cOast being 
about 190 miles distant. The temperature of the water 
will be further considered m connection with its density ; 
at pen its connection with the temperature of the air 
will be more particularly considered. 

Temperature of the Air—Along w..h the temperature 
of the water, that of the air during d .yhght was deter- 
mined. It is probably very rare, in any part of the 
ocean, to find the mean temperature of the air agreeing 
accurately with that of the surface water, and in many 
places the differences are considerable. In order to be 
able to compare the temperature of the au with that of 
the water, ıt is necessary that both should be determined 
with equal accuracy. The temperature of the water 1s 
easily and accurately determined by agitating the thermo- 
meter in a bucket of it freshly collected. With the air it 1s 
somewhat different. Having only one thermometer with 
me, I was obliged to use it for all purposes, and I could 
not hang it up in a thermometer-box, even if I had had 
one, and had deemed it advisable to do so. On board 
ship, however, I am convinced that ıt is quite impossible 
to fix a thermometer-box ın such a position as always to 
secure such an au-pressure as to justify the assumption 
that the indications of the thermometer may be taken as 
the true temperature of the air. Even on shore and 
under the most advantageous circumstances, the tem- 

erature of the thermometer ın the atmosphere of the 
bast constructed box ıs too much dependent on the tem- 

erature and capacity for heat of the material of the box 
or it to be assumed always to be identical with that of 
the air outside, at the moment of reading. I was 
obliged, therefore, to adopt the method of whirling the 
thermometer, at the end of a short string, in the aur, in 
whatever part of the ship happened at the moment to 
afford the most favourable conditions, and reading it 
when it had assumed a constant temperature. The tem- 
perature of the air is thus determined in mostly the same 
way as that of the water, namely, by agitating a thermo- 
meter in 1t, and the comparison of the two 1s therefore 
likely to lead to trustworthy conclusions. 

Temperature of Wet-bulb Thermometer.—The series ot 
observations with this instrument is not so complete as 
that with the dry thermometer, but they possess some 
interest. The method of observation was the following :— 
The temperature of the air having been determined by 
whirling the thermometer in it, a bucket of sea-water was 
fetched and its temperature taken ; the thermometer was 
then exposed, with its bulb still wet with sea-water, to the 
breeze in a proper part of the ship, and its temperature 
observed when it became constant. The exposure of the 
instrument requires some care. The bulb must be quite 
fiee from grease, which can be readily secured by washing 
it with soap and water. It is then dipped into the water 
and allowed to drip fora second. It 1s then held some- 
what inclined to the direction of the wind and to the 
horizon, and rotated gently on its axis so that the bulb be 
kept covered with a continuous film of water which is 
locally thickened by gravity, which tends to form a drop 
on the lower side of the bulb. The reading of the thermo- 
meter is observed while it is being rotated. Had I in- 
tended from the beginning to make a series of wet and 
dry bulb observatichs, I should probably have used fresh 
water from the first. I began to expose the thermometer, 
merely in order to have an indication whether the atmo- 
sphere were saturated or not, and I expected, in the damp 
equatorial regions, to find the atmosphere so heavily 
saturated as to be incapable of producing any sensible 
lowering of the thermometer with damped bulb, For 
this purpose it seemed to be quite sufficient to expose the 
thermometer wet with sea-water., Having begun with 
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sea-water the observations were continued with it A 
few comparative observations were made in order to 
determine the effect of replacmg the sea-water by fresh 
water. On February 2, after a shower, the temperature 
of the aif was 25°0 C. When wet with sea-water the 
temperature of the thermometer was 2375 C., and with 
rain-waser 23°1 C. Similarly, at noon on the same day, 
the following temperatures were observed: dry bulb, 
26"1 C.; wet bulb (sea), 24°5 C. ; wet bulb (rain), 24°°2 C. 
The aur, at this time, appeared, to the sensation, to be 
damper than at any other time, and yet, when suitably 
exposed, there was a difference of nearly 2° C. between 
the wet and dry thermometers. 

There is an advantage in having the bulb of the ther- 
mometer wet with a continuous film of water, instead of 
being surrounded with damp muslin, namely, that it more 
nearly resembles the surface of the sea, which 1s exposed 
to the influence of the atmosphere. Observations with 
the wet thermometer were not made as regularly as those 
with the dry instrument, and no observations were made 
with either of them after dark, owing to the difficulty of 
securing proper exposure and reading the instrument with 
a lantern, without heating it. 

The temperature of the air and of the water were taken 

enerally every two hours fiom 6 am. to 6 p.m, but the 
intervals between the observations were not always the 
same. These observations showed that only on two days, 
January 31 and February 1, between lat. 6° S. and 12°S, 
did the mean day temperature of the air exceed that of 
the surface-water. On these days the temperatures were 
taken every two hours from 6 a.m. to 6 p.m., and the 
means of the groups of seven observations gave, on 
January 31: air, 27°13 C.; sea, 26°90 C.; difference, 
0°23 C. ; and on February 1, air, 27°'26C. ; sea, 26°96 C.; 
difference, 030 C. These differences would have been 
reduced in amount 1f the observations had been carned 
on through the night, though, from the-very high tempera- 
ture of the air just before sunrise on February 1 and 2, 
they would not have been reduced to zero. 

In the table (p. 129) all the simultaneous observations of 
temperature of air and water made during the voyage, ex- 
cept those of the last day, when approaching the mouth of 
the River Plate, are collected in small tables for each day. 
The time of day is given in hours, from o to 24; the 
temperatures are in Centigrade degrees; ¢ denotes the 
temperature of the sea-surface, #— T the difference be- 
tween that of the temperature of the air, and 7—7 the 
difference between the readings of the thermometer in 
air with its bulb dry and when it 1s wet with sea-water. 
At the head of each table is given the meteorological dıs- 
trict of the ocean through which the ship was passing, as 
“north-east trade-winds,” “equatonal calms,” and the 
like; also the day of the month (1885) and the latitude 
and longitude at noon of the day. The means at the foot 
of each table are simply the amthmetical means of the 
numbers in each column; and their meaning and value 
are at once apparent on inspecting the column. 

With the two exceptions above-named, the temperature 
of the sea was always found higher than that of the air, over 
the day, and only very seldom was it exceeded by that ofthe 
ar at the hottest time of the day. Had the observations 
been carried on through the night, the contrast between 
the two temperatures would have been much greater. On 
January 31 and February 1 the conditions were somewhat 
exceptional On the former of these days the ship passed 
mto the northerly monsoon, which prevails all down the 
Brazihan coast dunng the southernesummer. Like the 
sumilar monsoons ın the northern hemisphere, ıt is caused 
by the proximity of a Jarge mass of land, which gets 
intensely heated by the vertical rays of the sun. On 
January 30 the wind had been light south-easterly ; durin: 
the night it fell calm, and at sunrise a light easterly win 
sprang up, which gradually drew around towards the north 
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at the same rate as the ship (114 knots); consequently, 
during the whole of the day the atmosphere on the deck 
was motionless, with a very powerful sun beating on it 
and heating up every thing, so that it was impossible to 
find any place where the air could be got, coming fresh 
on board, without having been exposed to the influence 
of the highly-heated deck@and fittings. It 1s therefore 
certain that the air-temperatures are somewhat abpve the 
water. 

It is probable that, when the true temperature of the 
air can be ascertained, it will be found to be u€ually below 
that of the sea-surface. The cause of this is, I think, to 
be found in the relative dryness of the atmosphere over 
the ocean. Ifthe observations with the wet-bulb thermo- 
meter be considered, it will be seen that the least differ- 
ence of reading between the dry- and the wet-bulb 
thermometers was 1°o C. on January 28, when the ship 
was in the middle of the equatorial belt of calms and 
rains. In this region perfectly saturated air might be 
expected, and with instruments exposed ın the usual form 
of box I have no doubt that here, and in the very 
oppressive weather of the northerly monsoon, the two 
instruments would have given identical readings. The 
readings of the air-temperature on January 28 were per- 
fectly trustworthy, as the sky was thickly overcast with 
dense rain-clouds all day ; there was thus no risk of over- 
heating ; the readings with the wetted bulb were equally 
satisfactory, so that the results of the observations on that 
day may be taken to represent fairly the normal state of 
things in the “ Doldrums.” The temperature of the sea 
varied from 26°°3 to 26°6 CÇ., the mean of five observa- 
tions during the day being 26°42 C. The mean tempera- 
ture of the ar during the day was 0°92 lower than that of 
the sea, or 25°5 C , and the temperature of the wet-bulb 
thermometer 1°°3 lower still, or 24°'2 C. It will be seen 
that, on the two exceptional days, January 31 and 
February 1, the difference between the wet- and the dry- 
bulb thermometer is greater than would be expected from 
the oppressive damp feeling of the air; it is therefore all 
the more hkely that the dry-bulb readings“hre too high 
as indicated above. However, it is important to observe 
that in all the regions passed through, whether ın the 
westerly winds of the North Atlantic or the equatorial 
calms, or the monsoon of the South Atlantic, the tem- 
perature of the wet-bulb thermometer 1s always very 
Aer | below that of the dry-bulb thermometer. In 
fact, such is the mobility of the atmosphere that it rarely 
has the opportunity of: saturating itself; and if the effect 
which must be produced when this air meets the surface 
of the water be considered, ıt will, I think, afford some 
explanation of why at sea the temperature of the air, even 
by day alone, 1s usually markedly below that of the sea- 
surface. 

If we consider the film of water immediately at the 
surface of the sea, having the atmosphere on the one 
side of it and the bulk of the water on the other, it is 
strictly comparable with the film of water surrounding the 
bulb of the thermometer, when exposed to the atmosphere 
in the way described above ; and the ar playing upon it 
must produce exactly the same effect in the one case as 
in the other, The evaporation lowers the temperature of 
the Aqueous film, which proceeds to extract heat trom the 
neighbouring bodies—namely, in the one case the air and 
the bulb of the thermometer and ın the ofher case the air 
and the layer of water immediately below the surface film. 
lf we imagine for a moment the surface film separated 
from the bulk of the water below it by a diaphragm im- 
pervious to heat, then exposed to the atmosphere so as to 
suffer evaporation and lowering of temperature, then on the 
removal of the diaphragm it would immediately sink 
away from the surface and its place would be taken by 
warmer, and therefore less dense, water from below, In 
the case of sea-water this effect would be shghtly intensi- 


and blew all day, with just sufficient force to travel exactly | fied by the concentration produced by evaporation. But 
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while the water below supplies some of the heat rendered 
latent by the evaporation of the water, the air above it 
supplies its share, and is cooled In both cases the heat 
thus lost is made good by the dnect radiation from the 
sun. Through a moderately dry atmosphere the rays 
a wit? comparatively little heating effect, but are 
argely absorbed on entering the water. Consequently 
the loss of heat which the water suffers by evaporation at 
the surface of separation is made good more abundantly 
than that sustamed by the air; and the difference in 
power of absorption of radiant heat exhibited by these 
“two substances 1s thus sufficient to keep up a permanent 
‘difference of temperature between the water and the air 
‘nmediately above it. 

Starting with air and water at the same temperature, 
we may imagine the process taking place in three acts. 
First, the water at the surface evaporates, and the air 
on the ène side, and the water on the other, are cooled ; 
second, in order to make up for the heat thus rendered 
latent and lost, the sun shines upon both alike, but the 
water absorbs a larger proportion of the heat of its-rays 
than the air does; and finally, a portion of this excess 
1s then removed from the water by the simple contact of 
the air atits surface. The nett effect of these causes is 
to produce a permanent excess of temperature of the 
surface-water of the sea over that of the air above it, 
provided that that air ts not completely saturated with 
moisture. 

From what I have seen and expenenced in the regions 
visited by the south-west monsoon ın the east, I cannot 
doubt that there are often cases where the most carefully 
exposed wet- and dry-bulb thermometers would show 
identical readings, and the atmosphere is completely 
saturated with vapour of water. Thus it is probable that 
the temperature of the air would not be inferior to that of 
the water. Further, when, on the eastern coasts of Asia 
the south-west monsoon blows out of the China Sea an 
penetrates far into the North Pacific, off the coasts of 
Japan it attains a latitude of naturally lower temperature 
than that from which it proceeded, so that much of the 
water with which it was laden, and which 1s held 
diffused through it as a mere gas, 1s condensed and re- 
mains suspended in it, producing a visible haze, which 
obscures the horizon and condenses on all solid objects 
exposed to it. Here the conditions are reversed, and 
instead of the air losing heat to evaporate the water, it 
receives the heat liberated by the condensation of the 
steam removed from waters of lower latitudes. Such 
conditions are, however, certainly exceptional, and there 
can be little doubt that, as a rule, the temperature of the 
surface-water of the sea is higher than that of the air. 
The temperature of the air depends on that of the water 
which tends to warm it and the degree of its own dryness, 
by virtue of which the water has a tendency to evaporate 
into it and, by extracting heat from ıt for this purpose, to 
cool it. 

It is obvious that local circumstances such as currents 
may produce differences between the temperature of the 


-air and the water, but such cases are not here under 


consideration. 
Mendoza, March 18 


J. Y. BUCHANAN 





THE REV. T. W. WEBB 


Y the death of the Rev. Thomas Walham Webb, M.A., 
F.R.A S., English astronomy has lost one of its most 
assiduous and accomplished votaries. Mr. Webb, who 
had reached the age of 79 years, passed a long life as the 
incumbent of two obscure Welsh hvings, held by, him in 
succession. At Tietire he may be said to have laid the 
foundations of those astronomical tastes which took their 
finished and best-known shape during the later years of 


his hfe whilst he was incumbent of Hardwick, in Brecon- 
shire. He was a genial and night-thinking parish priest, 
whose highest aim was the performance of his duty. For 
the sake of astronomy it was well perhaps that he obtained 
so little ecclesiastical advancement ; for had things been 
otherwise it is probable that we weuld never have’ deve- 
loped those scientific tastes which have made his name 
almost a household word. It was my pnivilege to fhake 
his acquaintance upwards of twenty years ago, and I look 
back with extreme pleasure to the many letters which have 
passed between us on practical matters connected with 
observational astronomy and the use of instruments. 
Whilst Mr. Webb in bygone years used to write a good 
deal in the current scientific magazines of the day, especi- 
ally the Ztellectual Observer and the Student, it was by 
his “ Celestial Objects for Common Telescopes” that he 
became chiefly known in the astronomical world. This 
work, published in the year 1859, was designed to be a 
cheap popular abridgment ın a modified form of Admiral 
Smyth’s “Celestial Cycle,” which had done ught good 
service in providing English amateurs with information as 
to what to look for and how to find. By 1859 Smyth’s work 
had become both out of print and somewhat out of date, 
and Mr. Webb’s unpretending abridgment filled at once 
an undoubted void. It is indeed not wholly correct to 
speak of Webb’s “ Celestial Obyects” as an abridgment 
of Smyth’s older, larger, and more expensive volume. It 
was this; but ıt was also a good deal more, for 
whilst ıt offered to the possessors of small telescopes 
convenient lists of objects deserving of their attention, it 
also supped an enormous amount of original information 
connected with the sun, moon, and planets, and the use of 
telescopes. This information, though no doubt suggested 
by Admiral Sinyth’s style, was no mere rechaufé of other 
people’s work, but represented the personal experience of 
an intensely industrious and persevering man working 
under great difficulties through lack of instrumental 
means. 

I shall never forget the feeling of blank aftonishment 
which crept over my mind one day when (an, I think, the 
year 1864) Mr. Webb told me that the first edition of his 
book, and all his magazine articles up to that date de- 
apne double stars and clusters, were founded on studies 
pursued by means of a telescope set up in his garden and 
not equatorially mounted. This, I well remember, was 
not said in any spirit of boasting in the garb of mock 
modesty, but was the casual utterance of a simple truth 
disclosed without effort or intention. I do not think 
I ever came in the way of any student of nature of 
whom it could be so truly said that he was “ without 
guile.” 

Mr. Webb was every inch a gentleman, and a philosopher 
in the highest sense of the word. Every line that he 
wrote contained either the record of some fact noticed by 
himself, or a sensible deduction from some other facts. 
When his facts had come to an end his pen ceased to pass 
over paper, and the result was that no one ever read a 
sentence written by him without learning something useful, 
set forth in the fewest possible words, often, indeed, in a 
form of concentration which erred on the side of incon- 
venient brevity ; but in these days of penny-a-lining (and 
it may even be admitted that there is even such a thing 
as science penny-a-lining) Mr. Webb’s ha®itual terseness 
cannot be described as a vice. His private letters show 
that, where necessary for the instruction of a young 
astronomer, he never grudged time and trouble for going 
into details. The highest praise that can be awarded him 
is that he not only did many useful things himself, but 
that he set an example of patient and industrious research 
which resulted in many young men all over the British 
Empire seexing to imitate his cheery and sensible style 
of work and thought. e 

G. F. CHAMBERS 
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THE PRESERVATION OF NIAGARA: 


EARLY seven years ago Lord Dufferin, then governor- 
general of Canada, suggested to Gov. Robinson 
of New York that the governments of the province of 
Ontario and the state of New York should purchase such 
lands about Niagara Falls as would be required to give 
free access to the principal goints of view, and serve to 
restore and preserve the- natural scenery of the great 
catar&ct, beside secunng to visitois freedom from those 
vexatious annoyances which now abound. Subsequently 
the goverBor-general called the attention of the govern- 
ment of Ontario to the matter, and recommended co- 
operation with the state of New York in accomplishing 
this purpose. 
Later, in January, 1879, Gov. Robinson, in his annual 
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message to the legislature of New York, presented this 
matter, and recommended the appointment of a commis- 
sion to investigate the question, to confer with the 
Canadian authorities, to consider what measures were 
necessary, and to report the results to a succeeding 
legislature. $ 

By resolution the commissioners of the State Survey 
were charged with the investigation. This commission 
included some of the most distinguished men of the state,— 
Ex-Gov. Horatio Seymour, Vice-President of the Umted 
States, W. A. Wheeler, Lieut.-Gov. Dorsheimer, President 
Barnard of Columbia College, and others 

With breadth of view worthy of such men, they state in 
their report that, “under this resolution, ıt became the 
duty of the commissioners to ascertain how far the private 
holding of land about Niagara Falls has worked to public 
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disadvantage through defacements of the scenery; to 
estimate the tendency to greater injury; and, lastly, to 
consider whether the proposed action by the state is 
necessary to arrest the process of destruction, and restore 
to the scenery its natural character” In pursuance of 
these objects, the commissioners instructed Mr. James T. 
Gardiner, director of the State Survey, to make an examina- 
tion of the premises, and prepare for ther consideration a 
project. e was assisted ın this work by Mr. Frederick 
Law Olmsted, the distinguished landscape-architect. 

The examination showed that the destruction of the 
natural scenery which forms the framework of the Falls 
was rapidly progressing: unsightly structures and mulls 
were ng the place of the beautiful woods that once 
overhung the rapids ; the fine piece of primeval forest re- 
maining on Goat Island was in jeopardy from projects 

* * From Scrence. 


. 


looking to making a showgiound of the island ; and every 
point from which the Falls could be seen on the American 
side was fenced in, and a fee charged for admission. It 
was found that, owing to the topography of the main 
shore, ıt was practicable to restore its natural aspect by 
clearing away the buildings from a narrow strip of land 
100 to 800 feet broad and a mile long, and planting ıt with 
trees which would screen out from view the buildings of 
the village. When these trees should be grown, and the 
mulls removed from,Bath Island, and trees planted there, 
the falls and rapid would be again seen in the setting of 
natural foliage which formed so important an element in 
their original beauty. Every pomt from which the Falls 
could be seen would also become free of access by 
the plan proposed. A map was made showing just 
what lands should be taken to carry out these purposes. 
The commissioners adopted the plan of Mr. Gardiner 
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and Mr. Olmsted, and recommended to the legislature 


of 1880 the passage of an Act to provide for acquiring 
title to the necessary lands by the exercise of the right of 


eminent domain, leaving it-to a future legislature to con- 
summate the purchase by appropriatmg the amount for 
the paymént of the awards, if the sum should seem a 
reasonable price forthe property. Such an Act passed the 
Assembly, but was defeated in the Senate, although the 
movement was supported by petitions signed by the most 
distinguished men of this and other countries. The report 
of the State Survey, with its complete descriptions, illustra- 
tions, and maps, then became the basis of a systematic 
effort on the part of a few determined friends of the Falls 
to educate and arouse public opinion to save the scenery 
of Niagara. Early in 1883 this movement ripened into 
the organisation of an association to promote legislation 
for preserving the scenery of the Falls of Niagara, Mr. 
Howard Potter of New York being president, and Hon. 
J. Hampden Robb, chairman of the executive committee. 

Through the efforts of this N lagara Falls association 
an Act was passed, in 1883, providing for a commission, 
entitled “The commissioners of the state reservation at 
Niagara,” and giving them power to proceed through the 
courts to condemn the lands needed. Ex-Lieut.-Gov. 
‘William Dorsheimer ıs the president of this board ; and 
the other members are President Anderson of Rochester 
University, Hon. J. Hampden Robb, Hon. Sherman S. 
Rogers, and Andrew H. Green. With some modifica- 
tions made necessary by changed conditions, they 
adopted the yee proposed by the State Survey. The 
lands selected were then surveyed, and their value ap- 
praised by a commission of very high character, appointed 
by the court, the total value of the lands being 
$1,433,429.50. The repoit of the commissioners of the 
reservation was made to the present legislature, and a Bill 
to appropriate this sum was introduced. The Niagara 
Falls association worked in every part of the state to 
arouse public opinion to the importance of making this 
appropriation, and the commissioners laboured most 
earnestly among the legislators and the people. The 
battle was a haid one against ignorance and narrow- 
minded selfishness; but the victory 1s complete. The 
legislature, by more than a two-thirds majority, has 
appropriated the $1,433,429.50, and the governor has 
approved the Act. 

After six years of almost continuous effort on the part 
of ‘the active friends of this enlightened project, it 1s 
secured by a law which declares that the lands are pur- 
chased by the state ın order that they may be “restored 
to, and preserved in, a stale of nature,” and that every 
part of them shall be for ever free of access to all 
mankind. 





NOTES 

We understand that on the receipt by the Science and Art 
Department from the Foreign Office of a despatch from Her 
Mayesty’s Minister at Washington forwarding communications con- 
cerning the proposed change ın the time for beginning the astro- 
nomical day, as recommended by the recent International 
Meridian Conference at Washington, the Lords of the Committee 
of Council on Education requested the following Committee to 
advise them as to what steps should be taken in the matter. 
Prof J. C. Adams, F.R.S, the Astronomer-Royal, Capt. Sir 
F. Evans, K.C.B., R.N, the Hydrographer of the Navy, 
Gen. Strachey, R.E., C.S I., F.R.S., Dr. Hind, F.R.S., and 
Col. Donnelly, R.E. In accordance with heir recommendations 
copies of the Report of the Delegates to the International Prime 
Meridian Conference at Washington, together with the resolu- 
tions adopted by that body, have been sent to various depart- 
ments of the State, and to the following Societies, &c. : Society 
of Telegraphic Engineers, Royal Astronomical Society, Royal 
Society, Submarine Telegraph Company, Eastern Telegraph 
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Company (Limited), Eastern and South African Telegraph 
Company (Limited), Eastern Extension, Australasia and China_ 
Telegraph Company (Limited), Railway Clearing House. They 
have been informed that these resolutions of the Prime Meridian 
Conference appear to my Lords of the Committee of Council to 
be such as commend themselves for adoption. But before jn- 
forming the American Governgent te that effect their Lordships 
would be glad to receive the opinion of the various societies on 
the subject. 2 


THE annual meeting for the election of Fellows ef the Royal 
Society was held at Burlington House on Thursday, June 4, the 
President ın the chair. The following were elected :—Major 
A. W. Bard, RE., Phihp Herbert Carpenter, D.Sc., Sir 
Andrew Clark, Bart., M.D., Andrew Ainslie Common, 
F.R.A.S., Staff-Commander Ettrick William Creak, RN., 
Prof Edward Divers, Henry Hicks, M.D., Willam Mitchison 
Hicks, M A., Francis R. Japp, Ph D., Arthur Mulnes Marshall, 
M.D., Prof Henry Newell Martin, D. Sc., Cornelius O'Sullivan, 
Prof. John Perry, Prof. Sydney Ringer, Sidney Howard Vines, 
D.Sc. 


THE Davis lectures upon zoological subjects will be given in 
the Lecture Room in the Zoological Society’s Gardens, Regent’s 
Park, on Thursdays, at 5 p.m. The first was given on Thurs- 
day, June 4, the subject being ‘‘ Rhinoceroses and their Extinct 
Alles,” by Prof. Flower, LL.D., V.P.R.S. The others are :— 
Thursday, June 13, “Apes and Lemurs,” by Dr. St. George 
Mivart, F.R.S. ; Thusday, June 18, ‘The Structure of the 
Swan,” by Prof. W. K. Parker, F.R.S. ; Thursday, June 25, 
‘©The Domestic Cat,” by J. E. Harting, F.L.S.; Thursday, 
July 2, “Recent Advances in Zoology,” by Prof. F. Jeffrey 
Bell, M.A. ; Thursday, July 9, “The Ancestois of Birds,” by 
F. E. Beddard, M.A. ; Thursday, July 16, “The Animals of 
New Guinea,” by P. L. Sclater, F.R.S. 


IN the second edition of his work, ‘‘ Sur l’Origine du Monde,” 
M. Faye has promulgated the following hypothsis regarding 
the relations between the gedlogical epochs and the stages of the 
terrestrial cosmogony. The history of the earth he divides into 
six stadia. The first is that in which the earth was a glowing 
ball, The second he calls the Antesote period, in which total dark- 
ness supervened on the extinction of the ea:th’s glow. The third 
is the Primary period, during which there was a feeble ilumina- 
tion from the sun, which was then just cuming into existence. 
During the Secondary period the sunlight went on increasing as 
the sun itself giew laiger and assumed its proper shape. In the 
fifth stadium, which is that of the Tertiary period, there was 
complete solar illumination, and the sun soon attained the maxi- 
mum of its activity; while in the last stadium, that of the 
Quaternary period, theie has been a slight diminution of the 
solar activity (rather surmised than demonstrated), accompanied 
by the diappearance of every cosmogonic influence and the 
establishment of peifect stability in almost all directions. 
Oscillations in the earth’s crust and feeble volcanic ‘manifesta- 
tions are almost the only instances of cosmogonic change still 
observable. 


WE have received fiom MM. Fol et Sarasin a copy of a paper 
by them on the depth to which the light of the sun will pene- 
trate into the sea. It will be remembered that in November 
last they recounted the results of their experiments on the same 
subject in the Lake of Geneva. The present paper describes 
simular experiments made in the Mediterranean off the zoologi- 
cal station and harbour of Villefranche. By means of photo- 
graphic plates they have proved that in the month of March, in 
the middle of a sunny day, the rays of the sun do not penetrate 
beyond 400 metres below the surface of the Mediterranean. 
This is established by seven separate experiments, at varying 
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depths and different hours of the morning. At 380 metres, _ 
shortly before 11 a.m., the impression on the plate was less than 
that which would have been left on exposme to the air on a 
clear night, without a moon, Between 1.20 and 1.30 p.m., ata 
depth of 405 to 420 metres, there was no trace of any im- 
peession whatever on the plate. Light clouds do not appear to 
cause any notable diminution Ñ the depth to which the hght 
penetgates. In the Lake of Geneva the writeis also undertook 
a new series of investigations to determine the effect of the 
season on he penetration of light. They give 200 metres as 
the extreme limit for winter in the lake; but they found that 
there is as much light at 380 metres in the Mediterranean as at 
192 metres in the Lake of Geneva; and by a comparison of 
these with previous experiments, it appeais the light penetrates 
from 20 to 30 meties deeper in March than in September ; in 
the month of August, perhaps the difference is a little more, 
Compared with the series of plates exposed in the lake, 
those of the Mediterranean aie characterised by a slower and 
more regular gradation. This gives rise to the idea that while 
in the lake the hght would be promptly intercepted by the 
deeper layers, more or less disturbed or muddy, in the Mediterra. 
nean the absorption proper to pure water would be the principal, 
if not the sole factor in a.resting the luminous rays. 


IN a communication to Ausland on the causes of the Anda. 
lusian earthquakes, A. Rzehak, of Brünn, maintains that they 
are clearly referable to the ‘ tectonic” class of terrestrial dis- 
turbances—-that is, those which ae connected with the process 
by which mountains are elevated. Evidence of this connection 
is furnished by the manne: in which the disturbed areas are in- 
fluenced by lines of fault. The entire area of disturbance ın the 
case of the earthquakes of December last 1» divisible into three 
zones : (1) the httoral zone in the south, where the shock was 
most severe; (2) Andalusia proper, which was likewise the 
seat of pretty severe disturbances ; and (3) the central plateau of 
Spain as far as the Carpetena chain (a section of the Sierra 
Guadarramagy where, as already pointed out by M. Noguès 
(NATURE, xxxi. p. 417), the shocks completely died out. These 
three zones are separated by lines of fault, A great fault can be 
traced not only along the northern ‘slopes of the Setrania de 
Ronda, but also further eastwards to the district lying north of 
Malaga. To the north of this line scarcely any places suffered 
greatly from the eaithquake—except those which, like Ante- 
queia, Loja, and Archedona, lie close to or immediately beside 
transverse faults. Elsewhere the degree of shock was tolerably 
uniform as far as the failt of the Guadalquivir, which bounds 
the cential plateau on the south A third gieat fault passes 
along the south of the Sierra Guadarrama, and there the dis- 
turbance seems to have ended. 


THE honour of C.I.E. has been conferred upon Mr. Francis 
Day, Deputy-Smgeon-Geneial (Retired), Medical Department, 
Madras, and on Mr. J. B. N. Hennessey, late Deputy-Superin- 
tendent, Indian Survey Department. 


TRE Meteorological Society of Vienna has resolved to erect 
a meteorological station on Mount Sonnenblick, near Tauern, in 
the central 1ange of the Tyrolese Alps, 3100 metres above sea- 
level, and thus the highest station of the kind in Europe. 


e 

THE Royal Institute of British Architects, on Monday evening, 
presented to Dr. Henry Schliemann, F.S A., their Royal Gold 
Medal. In acknowledging the medal Dr. Schliemann said that 
our knowledge of prehistoric architecture was very deficient, for 
our sole informant was Homer, whose scanty information as to 
the construction and arrangement of the heroic palaces we did 
not even understand. 


TRE latest official report of the earthquake in Cashmere states 
that much damage was occasioned in the noith western portion 





of the valley. The ground opened, and the villages of Dubgaon, 
Jamalapar, and Ovan were swallowed up, while sulphurous dust 
and hot water issued from the cracks. The fort at Guais and 
the grain store-houses were buried. A telegram sent from 
Serinagur on Friday last says:—‘‘ The shocks continue every 
three heurs, with much preliminary noise, but a comparatively 
slight motion.” The great shock appears to have travelled in a 
southerly direction, and to have been felt at several places in 
Northern India, although it did no damage there. ~ 


THE death is announced, “at the age of fifty-two, of Robet 
von Schlagintweit, Piofessor of Geography and Ethnology at 
the University of Giessen. He was the youngest of the three 
brothers Schlagintweit who, on the recommendation of Alex- 
ander von Humboldt, and under the special care of Lieut.Col. 
Sykes, were sent by the British East India Company to explore 
that country, and especially the mountain regions in the north- 
west, Theresults of their researches, which lasted fay several 
years, are recorded in comprehensive works of the highest 
scientific value. 


IMPORTANT experiments in aerial navigation are now being 
made by Mr. A. F. Gower, well known in connection with the 
Gower-Bell telephone. The operations bemg carried on are, 
it is understood, within the cognisance of the Goveinment, and 
are more particularly directed towards the adaptation of balloons 
to war purposes. Several ascents have already been made, and 
in caiying out his arrangements Mr. Gower appears to have 
recognised the advantages offered by the position of the town of 
Hythe, which he has made the centre of his operations. On 
Sunday week the wind being favomable, one of the automatic 
pilot balloons invented by Mr. Gower, with appliances for giving 
out its own gas and ballast, one compensating for the loss of the 
other, was filled with 2300 feet of gas, and ascended at about 
11 o'clock. In the car a written statement was, of course, 
placed, explaining the ownership of the machine and its object, 
with the result that it was next heaid of at Dieppe, having made 
a rapid passage of about seventy-two mulesin a straight direction 
and descended at 2.30 in the afternoon. On Monday, another 
pilot balloon, with a capacity of 4300 feet, was started, and im- 
mediately followed by Mr. Gower in his own balloon (contain- 
ing 23,000 feet of gas). The object of Mr. Gower in ascending 
was to watch the action of the pilot; but the smaller machine 
made such rapid progress that it got out of his observation and 
came down in the vicinity .of Paris, Meanwhile Mr. Gower, 
who ascended about noon, took the French coast at Boulogne at 
2.15, and then taking a northerly curve travelled overland to 
Calais, where he made a smooth descent ata p.m A still more 
important undeitaking was, however, entered upon on Wednes- 
day, when Mr. Gower, Capt. Lane, and Mr. Dale, the aeronaut, 
ascended ın a balloon of 40,000 feet capacity. A good start was 
made, and the aerial voyagers sailed away in a northerly direc» 
tion. After a journey of rather moie than an hour, they were 
compelled to descend, owing to the wind taking a slight turn 
towards the North Sea, and with much difficulty landed on the 
Isle of Sheppey, having travelled twenty-three miles. 

A VERY laudable effort at teaching the general public practical 
astronomy is being made in Christiania. An optician, Herr A. 
Olsen, has erected a great refractor m the Royal Park—in size 
said to be the fifth ın the woild—through which the celestial 
bodies can be obseryed by the public for a small fee, while 
explanations are givem of their natwe, &c. The interior of the 
pavilion in which it 1s mounted is hung with celestial charts and 
diagrams, as well as views of the planets, the sun, and the moon, 
for the purpose of facilitating the object in view. The cost of 
the instrument is very nearly 2000/, 


INTELLIGENCE haz been received at New York, June 9, 
stating that a waterspout has burst near Lagos, in Mexico. One 
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hundred persons are reported to have perished, and it is feared 
that the loss of life will prove even greater. 


A WATERSPOUT passed over a portion of the town of Hagenau 
(Alsace) on Nay 23 last, doing vey great damage to houses and 
fees. 


AT Stendal (Prussian Saxony) a Committee for the erection of 
a monument in memory of Dr. Gustay Nachtigal has been 
formed, and contributions towards this object are solicited. 


THE Austrian Central Touiist Club has addressed a petition 
to the Assemblies of all Austrian alpine provinces to pass a law 
prohibiting the wholesale uprooting of Zdelzverss now cauied on. 
The petitioners point out that hundreds of thousands of the plants 
are dug up and sent abrovd, even to America, so that there is a 
fear that the favourite plant of all lovers of the Alps will be 
totally exterminated, except in a few remote plac s. In Switzer- 
land, it 1s stated, for several years past there have been strmgent 
laws in ¢he several cantons against uprooting and selling the 
Edelweiss. 

THE ré/e of wind in fertilsıng the ground is remarkably illus- 
trated, according to M. Alluaid, by the very fertile valley of 
Limagne, m Auvergne. The prevalent winds there are west 
and south-west, and traverse the chain of the Démes, where me 
vast deposits of volcanic ashes. Much of this dust is thus camed 
to the Limagne valley, and settles there of itself, or is carried 
down by rain or snow. As it contains a laige amount of phos- 
phoric acid, potash, and lime, it is highly fertilsing, and its 
very fine state favous rapid assimilation. From observations 
on the Puy de Dôme, M. Alluard estimates the annual deposit 
at 348 to 400 grammes per square metie, 


Ws have received the Calendar of the University of Vuginia 
for the academical year 1884-85. The science department 
appears to be exceptionally strong and well organised. 


ONE result of the 1ecen visit of the Ameer of Afghanistan to 
India is that his palace at Cabul is to be ht by the electric light. 
He ordered the necessaiy apparatus when at Rawul Pindi, and 
three Cabulese have for some time past been studying its mani- 
pulation at Bombay. 


We have received a copy of a lecture by Mi. Thomas Fletcher, 
delivered before the Parkes Museum of Hygiene, on ‘‘ Smokeless 
Houses and Manufactories.” It deals mainly with the lecturer’s 
personal experiences of the employment of gaseous fuel in his 
private residence and manufactory at Warrington, the appliances 
which he has used, a comparison of the cost with that of coal, 
the work done, &c. In reply to a question, Mi. Fletcher 
expressed the opinion that radiant heat is the only possible 
comfortable way of heating a living-room, and that it 1s therefore 
better to mix gas with air to prevent smoke, and heat as large a 
surface as possible to incandescence. 


ACCORDING to a report by the Dnector of Public Instruction 
in Tunis, there are at the present moment twenty primary 
schools in the Regency—eight in Tunis, and twelve in other 
towns—-Susa, Monastir, Sfax, Goletta, &c. In this number 
are included three schools of the Israelite alliance at Susa, Tunis, 
and Mehdia. The number of pupils is 3974, comp7sed of 2291 
boys and 1683 girls. The report states that there are in addition 
a certain number of primary schools in which the instruction is 
religious. Of these there me 113 in Tunjs, and about 500 in 
the whole Regency. For secondary instrugtion there are three 
establishments, all in Tunis. These contain 23 classes with 38 
masters, giving instruction to 416 pupils, of whom 78 are French, 
27 Italian, 26 Anglo-Maltese, 74 Jews, 193 Arabs, and 18 of 
various nationalities 

A MEETING of the National Fish Culture Association was held 
on Thurday last to consider the question of instituting sea tem- 
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peiature observations with a view to gaining independent and 
fresh knowledge with respect to our marme food-fishes. The 
subject of marme stations was discussed together with other 
matters relative to log-books to be issued to suitable investigators. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Squirrel Mapkey (Crysotfs 1x sciurea) froth 
Demerara, presented by Mr T. C. Edwaids-Moss ; a Common 
Badger (Meles taxus) from Derbyshire, presented by His Giace 
the Duke of Devonshire, K.G., F Z.S.; a Common Badger 
(Meles taxus) from Noith Wales, presented by Mr. T. W. 
Proger; two Common Hedgehogs (Erinaceus europaeus), a 
Common Viper (Vipera berus) from Norfolk, presented by Mr. 
T. E. Gunn; a Chattering Lory (ZLortus garrulus) from 
Moluccas, presented by Mr. H. D. Astley, F.Z.S.; a Red- 
crested Cardinal (Paroaria cucullata) from South America, pre- 
sented by Miss Hyizan ; a White-tailed Eagle (Hadraetus albi- 
era) from Perthshire, presented by Mi. H. Tennent Tennent ; 
a Manx Shearwater (Puffinus anglorum), a Puffin (Fratercula 
archca), British, presented by Mr. W. Graham, F.Z.S. ; an 
Egyptian Monitor (Varanus niloticus) from West Africa, pre- 
sented by Mr. H. Denny; an African Lepidosiren (rotoplerus 
annectens) from African Rivers, presented by Mr Cornelius 
Alfred Malony, C.M G.; two Slowworms (Anguis fragilis), 
British, presented by Mr. F. J. Guy; a Sharp-nosed Crocodile 
(Crocodilus acutus) from Jamaica, deposited ; a Collared Fruit 
Bat (Cynonycteris collaris), an Axis Deer (Cervus axis 2), a 
Hybrid Luhdorf’s Deer (between Cervus luchdorfi and Cervus 
canadensis 8 }, a Burrhel Wild Sheep (Ovis durrh-l), two Trian- 
gular-spotted Pigeons (Columba guinea), a Variegated Sheldrake 
{Tadorna variegata), a Herring Gull (Larus argentatus), twenty 
Spotted Salamanders (Salamandra maculosa), thirty Pleurodcle 
Newts (Molge waits), bred ın the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JUNE 14-20 


(For the 1eckoming of tinte the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 

At Green-vich on June 14, 

Sun rises, 3h. 44m. ; souths, 11h. 59m. 59°9s. ; sets, 20h. 16m. ; 
decl. on mendian, 23° 18’ N.: Sidereal Time at Sunset, 
13h 49m. 

Moon (at First Quarter on June 19, 14h.) rises, 5h. 46m. ; souths, 
13h, 38m. ; sets, 21h, 25m. ; decl. on mendian, 17° 37 N. 


Planet Rises « Souths Sets Decl on meridian 
m. h m h m o a 
Mercury.. 2 58 Io 56 18 54 20 45 N. 
Venus 4 26 12 48 21 10 24 II N. 
Mars 2 18 Io 7 17 56 19 17 N. 
Jupiter 9 28 16 37 ... 2346 12 32 N. 
Saturn 4 7 I2 16 ... 2025 .. 22 28N. 
Phenomena of Jupiter's Satellites 
June ho m June h. m. 
I4 .. 20 15 IIL tr. ing. 18 ... 23 17 IT. occ. disap. 


22 37 I.ecl reap. | 20 
16... 22 24 IV. ecl. disap. 
The Echpses of Jupiter’s Satellites are such as are visible at Greenwich 


. 20 33 II tr. egr. 





June h 
7. I5 Jupiter in conjunction with and 3° 44' north 
of the Moon. 
138 1. 23 Saturn in conjunction with®the Sun. 
GEOGRAPHICAL NOTES 
AFTER having lost, in December last, their director, Prof. 


W. G. Erofeeff, and in goes one of their most active 
members, W. A Domzer, the Russian Geological Commission 
has again sustained a heavy loss ın the death of the distinguished 
G P. Helmersen. According to the notice in the last issue of 
the Jsvestia of the Commission he began his scientific career 
more than sixty years ago, at the Dorpat University, and when 
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les than twenty-two yeais of age. Thioughout his life 
he has had the opportunity of exploring nearly all the suface of 
Russia in Ewope, fiom Olonetz to the Cumea and from Poland 
to the Ural, penetiating also into the Kughiz Steppes in the 
Asiatic dominions of the empne. The results of bis vared ex- 

18rations are embodied ın 130 monographs, some of which ae 
Bulle works. His fist wok oP iipotlnics, the “Exploration 
of Soujhern Unal,” was published in 1831, ın connection with 
Hofmann. Five years later it was followed by a desciiption of 
the Kirghiz Steppes and by ashort pape: on the Ural and Altay 
Mountains, In 1838 he began to purlish the results of his ex- 
plo:ations of the Baltic- provinces, which were thenceforth con- 
tinued throughout his life. In 1840 he studied the lake region 
of North-west Russia and of the Valdar Hills, and next year 
made the first attempt to embody all that was known regarding 
the geological structure of Russia by publishing the first geo- 
logical map of the country. The coal-fields of the Moscow 
basin then attiacted his attention, and in 1845 he published the 
results of his researches into the stiucture of the Ust-Uit and us 
slopes towards the Sea of Aral. In 1850 he published an ın- 
teresting sketch of the Devonian Rocks of Middle Russsa. In 
1857 there appeared his notice as to the rising of the Baltic 
shore and the action of ice and water on it, being the fiist «fa 
series which led him afterwards to investigate the subject of 
boulders, After having spent four years in the exploration of 
the Olonetz region, he embodied the results of his observations 
in a work published in 1860. His researches into the physical 
conditions of St Petersbuigh, the artesian well bored in that 
capital, and the Alexander monolith, made his name popular 
even among unscientific readers. A work on Lake Perpus and 
the Narova river appeared in 1864, and completed his 1esearches 
in the lake region of North-west Russia. Next year a second 
tevised edition of his geological map of Russia, including the 
Ural and Caucasus, and a map of the Russian coal-basins, were 
published by the indefatigable geologist The supposed diying 
up of the Sea of Azov was the subject of several papers and 
reports presented by him to the Academy of Sciences, as also 
the extension of the coal-fields from the Don, through Tula 
and Kaluya, to Courland and Eastern Prussia, In 1870 he 
published his ‘Studies on Boulders,” the second part of which 
appeared only three years ago. In 1879 he issued a geological 
and physicoggeographical description of the Aralo-Caspian 
region. A paper, wnitten togethér with M. Yakovleff on the 
same subject, in 1883, was his last contribution to the Memons 
of the Academy of Sciences In all these works, Helmersen 
appeaied as a follower of the school of geologists represented by 
Leopold von Buch and Alexander Humboldt, Instead of meiely 
describing the fossils of'a given formation, and minutely study- 
ing its various pl Se phaca] and paleontological horizons, he 
tried to discover the leading physical and geographical features 
of the country he explored, and devoted great attention to dyna- 
mical geology. Hus works are as valuable to the geographer as 
to the ge logist. For twenty-five consecutive years Helmersen 
was Professor at the Mining Institute of St. Peteisburg, and 
since 1844 he was one of the most active members of the 
Academy of Sciences, In 1851 he was elected a foreign member 
of the Geological Society of London—an honour well bestowed 
onone of the most industrious and distinguished gevlogists whom 
Russia has produced. 


THE last issue of the Jsvestia of the Russian Geographical 
Society contains a map showing M. Potanin’s last jouney in 
China, from Peking to Kookoo-koto and Lang-tcheou (73° 30' 
E. long. ), to ulustiate M. Potanin’s letters dated Boro-balgacun 
and Lang-tcheou, September and November 13th, 1884 The 
Ordos, descnbed with so dark features by Huc, looked more 
attractive than might have been expected. True, the whole 
of the country between the Yellow river and Boro-Balgasun is 
covered with sand; but moving sand is iare, the éarkhans 
being usually fortified by vegetation The shiabyh—a species 
of Artemisa—is the most frequent growth in the éarkhans, the 
cavities between them being thickly covered with bushes of 
Caragana, grcka, and jash. Water is found wherever the sub- 
soil appears from beneath the sand; numerous sweet water 
ponds make there ther appearance, and they are surrounded 
with moist pastureagróunda; The dry grounds between the sands 
are covered with Steppe vegetation, the Calimeris colounng 
somefimes wide spaces in white. Sarrazin, millet, and hemp 
aie cultivated on these dry grounds. Altogether, the eastern 
Ordos may be considered as a rich country for cattle breeding, if 
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suppoited by some agriculture. Two old towns, now in iuins’ 
were passed on the borders of the Ordos  Boro-balgasun, 
too, was formerly a town, within the ruimed walls of which there 
are now but a few Mongolian huts, and the house of the Belgian 
missionaries. In the ven principality M. Potanin visited the 
Edjen-klwro place, on the Tchamkhak river; it consists of two 
tents where the bones of Ch -khan are said to be preserved. 
On Sept. 22, the expedition left Boo-balgasun. They visited 
the salt lake Baga-shikyr, and for five days crossed a region 
covered with Jow hills and almost uninhabited, notwithstanding 
the good pastmage which spread between the ġa? khans, these 
last becomirg more thinly spread than m the east. Ruins of 
Mussulman villages destroyed during the last insunection are not 
uncommon. Lin-tcheou, on the Hoang-ho, 1s surrounded by 
fimt-gardens. South of it numerous villages extend for some 
fifty miles along a canal which runs parallel to the Hoang-ho and 
crosses on aqueducts its tributaries, Its banks offer an uninter- 
1upted fruit garden,-with a few 2ice-fields. All this richness is, 
however, of recent origin, the former gardens having been all 
destroyed by Chinese after the last insurrection. Altagether, 
the region bears traces of desolation ; whole towns have been 
quite destroyed. The town Tsin-tsı-pou was the centre of the 
insurrection. South of this town, Potanin left the valley of 
the Hoang-ho, and crossed the series of flat ndges which reach 
towards the south, 6,000 feet to 7,000 feet abovethesea-level. Stull 
they have gentle slopes, owing to their covering of Loess which 
reaches a thickness of from 200 to 300 feet. The hills are 
formed of ied sandstone, with some layers of pudding-stone 
north of the Tao-tsow river, while south of Tsin-youang the 
ridge consists of silicious and clay-slate. The sandstone con- 
tains beds of salt, which impregnates also the soil and is 
worked to some extent; it is raised also fiom a number of 
small lakes. The Loess covers the whole of the country from 
Ping-yang-sia to Lang-tcheou, spreading also over the summits 
of the higher ridges. The population is of Turk ongin, 
and though it has assumed Chinese customs it maintains 
its Mussulman religion. In the hilly tracts dwellings, 
and even inns, are dug out im the Loess, Lang-tcheou is 
a great pk picturesquely built on the right bank of the Hoang- 
ho at the foot of a high mountain ridge. A floating bridge ciosses 
the gieat nver. The plants collected for the herbanum by the 
expedition were but few, owing to the late season ; but alto- 
gether in the whole region there are no trees excepting those 
which aie cultivated; even the higher ridges are devoid of 
trees and but scarcely clothed with giass. From Lang-tcheou, 
where the astronomer, M. Skassy, remained with the scien- 
tific collection, M. Potanin went to the west to visit the Salois 
and Shorongols, who inhabit that region, while M. Beiezovsky 
proposed to advance further south to Hoy-sian, situated on the 
water-divide between the Yellow and the Blue Rivers. The 
scientific results of the expedition promise to be very interesting. 
The astronomer, M. Skassy, has determined the position of 
fifteen places and mapped the route. M. Berezovsky bas col- 
lected 140 samples of birds, and M. Potanin bring~ back collections 
of plants, insects, and reptiles, as also a geological collection. 


A RECENT number of the Yapan Gaxtfe contains a series of 
notes on each of the islands forming the Kurile group, which 
stretches from Jeso northward to Kamtschatka, and which for 
the past ten years have belonged to Japan. The notes are 
arranged by Prof. Milne, from his own notes and those of 
Mr. Snow, who has spent many consecutive summers amongst 
the islands. They refer mainly to the numerous volcanoes among 
the Kwiles, but much information on other points relating to this 
little-known group ıs given The name applied by the Japanese 
to the chain is ‘‘ Chishima,” or ‘‘ the thousand islands,” but there 
are really not more than thirty or forty. Of these, Iturup and 
Kunashiri, the most southern members of the group, are the 
largest. They ‘‘ form the first links of the chain which volcanic 
agencies have built up whilst attempting to join Japan and Asia.” 
Iturup is 113 miles log and 77 in greatest width; Kunashini is 
62 miles by 17. Thef are all very desolate, and sparsely popu- 
lated in summer by Japanese and Ainos, who come to fish. In 
Iturup, between the coast and the mountains, there 1s a kind of 
jungle composed mamly of bamboo gass, which.is impassable. 
The explorer has therefore to follow the bed of a stream or 
the bear tracks. Prof. Mune thinks it not unlikely that the 
Iturup bear may be a species new to science. From the speci- 
mens seen ın cages it seems to resemble the grizzly bear of 
North Ameca. 
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ANNIVERSARY OF THE ROYAL 
GEOGRAPHICAL SOCIETY 


"THE Anniversary Meeting of the Royal Geographical Society 

was held in the theatie of London University on Thurs- 
day, the Right Hon. Lord Aberdare, F.R.S., President, in the 
chair. In his address, Lord Aberdate referred to Mr? Keltie’s 
report orf the position of geographical education in England and 
on the Continent. The Report, Lord Aberdare stated, contains 
statements and recommendations of the highest interest and 
importance. Of the state of geographical education in Great 
Britam Mr. Kellie diaws a very dismal picture. ‘‘ There is no 
encouragement to give the subject a prominent place in the 
school curriculum; no provision, except at elementary normal 
schools, for the training of teachers in the facts and principles of 
-the subject, and ın the best methods of teaching it ; no induce- 
ment to publishers to produce maps, globes, pictues, reliefs, 
or other apparatus of the quality and in the variety to be found 
on the Continent ; while our ordinary text-books are, as a rule, 
unskilful compilations by men who have no special knowledge 
of thei» subject.” This neglect is attributed to the ‘‘ exigencies 
of examination.” Geography, as a class-subject, ‘‘does not 
pay.” It is not recognised at the Universities by either pro- 
fessoiship or see it does not find a real place at any of 
their examinations ; while in the Army and Navy examinations 
it is at a discount ; and such geogaphy as is given is of a very 
paitial character, and is merely left to crammers. These un- 
satisfactory statements are justified by a large amount of 
evidence. In striking contrast to this picture 1s that which Mr. 
Keltie presents of the state of geographical education in 
Germany, France, Italy, Switzerland, and several other countries 
of Europe. Germany, as might be expectéd, takes the lead, 
and does its work most thoioughly. But the systematic study 
of geography is even there of recent creation. It prevails in 
twelve out of the twenty-one untversities of Germany; and 
nearly all the twelve existing professorships of geography have 
been founded within the last twelve years. the ideal aimed 
at, and being rapidly cained out, 1s to have one continuous 
course of geographical instruction from the youngest school-year 
up to the university.” And Mr. Keltie deals with these ascend- 
ing courses, showing in detail the teaching from the elementary 
to the higher schools, and in the universities. His examples of 
lessons he himself heard at some of these schools are most 
graphic, and suggest their high value in any course of intelligent 
education. 

Lord Aberdare then briefly 1efe1red to the conclusions at which 
Mr. Keltie arrives, These, he stated, are clear, sensible, practical, 
but by no means encouiaging. In all these Emopean ccuntries 
the curriculum is defined and imposed by the State, which, 
keeping the purse-stiings, dictates the course of instruction. 
Except over our elementaiy schools, the State in this country 
exercises no such power, direct or indirect. We must be content 
to bring the force of public opinion to bear upon our schools 
and universities ; for with them, and especially with our uni- 
versities, rests the solution of this great question. Mr. Keltie’s 
Report will be duly considered by the Council ; it will doubtless 
be published ; and means, Lord Aberdare ventured to prophesy, 
will be taken to bring home to our educational authorities, with 
fresh power and urgency, the necessity for not allowing Great 
Britain to lag behind our political and commercial rivals, our 
rivals in human culture, in the systematic study of geography. 
In the meantime, during the course of the autumn, an exhibition 
will be formed of the results of Mr. Keitie’s labours in collecting 
specimens of the best text-books, maps, globes, di K 
models, and other apparatus used in teaching the various branches 
of geography, This done, it remains for me, Lord Aberdaie said, 
only to express the fervent hope that this latest effort of the 
Society to promote the studies which it was founded to extend, 
may meet with a large measure of success and tend to lay the 
basis of a sound and thoroughly national system of instruction in 
geography in all its branches, physical, political, and historical. 

Lord Aberdare then gave a bnef réné of exploring work 
. since his address in November last. He specially 1efened to 
the four years’ explorations in Eastern Tibet of the Pundit 
Krishna, and to the geographical work. done in connection with 
the Afghan Boundary Commission. 

The preliminary map sent home by Major Holdich rectifies in 
many important points the erroneous topography in all pre- 
existing maps, and gives us a clear idea of the suiface-configu- 
ration and gica condition of one of the most interesting 
districts in Central Asia. 


Further east the indefatigable Colonel Pijevalsky has been: 
recently again heard of from the centre of the contiment, at 
Lob Nor. 

In and around the Zhob valley, areas of about 5500 square: 
miles of reconnaissance on the -inch scale, and of 400 square 
miles of topography in the 4-inch scale are reported to håve 
been completed ; thus going fa? to fil in a reproachful hiatus in 
our present maps of Afghanistan. The ascent of certain peaks 
in the Himalaya by a member of the Alpine Club, Mr. W. W. 
Graham, an account of which was read by him at one of the 
Society’s meetings sn June last, has attracted Considerable 
attention in India. The classical lands of Asia Minor have 
again this year been the subject of topographical investigation. 
In the winter of 1882-3 a fund was raised by public subscription 
in order to effect explorations that might throw light on the 
antiquities and early history of the regin, Mr. W. M. Ramsay 
was entrusted with the execution of this scheme, and travelled 
with this view, May to October, 1883. He invited a scholar of 
the American School of Athens, Mr. J. R. S. Sterrett, to 
accompany him during great part of the summer. During that 
ears woik the conviction grew up that no adequate study of 
the history of Asia Minor was possible till the ancient topography ` 
was better known and that no advance in the study of the ancient 
topography could be made till a better map of the country had been 
compiled. It was therefore found necessary, week by week, to pay” 
a giowing attention to the natural features of the country, the 
natural ioutes of communication, and the natural boundaries 
separating distnict from district. Lord Aberdare referred to the 
work done in New Guinea by Mr. Van Braam Morris, Dutch 
Resident at Tidore, who has examined this part of the coast, and. 
ascended the Amberno, which had always been reported by 
passing navigators, on account of its numerous supposed mouths, 
to be a large rive: with an extensive delta, and to the journeys 
into the interior of the Rev. James Chalmers Mr, Chalmers 
has visited many parts of this coast along a line of about 500 
miles, and penetiated, at various places further inland, by land, 
than any other European, and his descriptions of the country 
and the habits of the vivacious, excitable, and pugnacious race 
of savages with which it 1s peopled, merit careful attention at 
the present tme. An attempt is about to be made by the ex- 
penenced traveller Mr. H. O. Forbes to penetrate to the summit 
of the ianges, or plateaux, which extend along theagentre of this 
part of the great island. Suwe he left England on this arduous. 
mission some weeks ago we learn that the Sydney and Mel- 
bourne branches of the Geographical Society of Australasia have 
offered to contribute to the expenses of this expedition, which is. 
supported by grants by our Society, the Scottish Geogiaphical 
Society, and the British Association. In other parts of Aus- 
tralasia the chief additions to our knowledge have been a survey 
of a large tract of new country in Central Queensland by Mr. C. 
Winnecke, and the exploration of the King Country in the 
northein island of New Zealand by Mr. Kerry-Nicholls, of 
which the explorer himself gave us an account at one of our 
evening meetings. 

In Africa Lord Aberdaie 1eferred to the work done by Mr. 
H. H. Johnston at Kuimanjaro. Since then the biothers 
Denhaidt, who had previously done excellent work in surveying 
the couise of the River Dana, which flows fiom the southern 
slopes of Mount Kenia, have left again for East Africa, They 
have been commissioned, as we are informed by the German 
African Society, to take up a line of exploration similar to that 
adopted with so much success by Mr. Joseph Thomson, but to 
follow it much further to the north than the point reached by 
our English traveller, namely, to the reported great Inke Sam- 
buru, north of Lake Bahringo. Further north still the year has 
witnessed the accomplishment of what may be termed one of the 
most interesting and difficult feats of all recent Afncan travel. 
This is the journey of Messrs. F. L. and Wg. D. James, the 
authors of the well-known book on the “Wild Tribes of the 
Soudan,” who with three Enghsh companions, Messrs. G. P. V. 
Aylmer, E. Lort Phillips, and J. Godfrey Thrupp, organised an 
expedition and started last December to cross the north-eastern 
angle of Africa from Berbera to Mogadoxo. The hostile dis- 
position and uncertain temper of the Somali tubes who inhabit 
this wide region have hitherto offered invincible obstacles to its 
exploration by Europeans. Mr James and his party, however, 
succeeded in penetiating 400 miles to the south, as far as Barri 
on the Rive: Webbe, a point about 215 miles distant®from 
Mogedoxo. The interior was found to be a plateau of an 
average elevation of about 4000 feet. 

e. 
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With regard to the more southerly parts of Eastern Africa, 
and more especially the region between the Mozambique coast 
and Lake Nyassa, our knowledge has lately incieased by leaps 
and bounds. The increase has been principally due to the sys- 
tematic explorations of Mr. Consul ONeill.‘ The general remark 
may be permitted that, thanks chiefly to Mr. O'Neill, we now 
have for the first time a faily satisfactory knowledge of a region 
varied in its physical configuration, well watered, and fertile, 
whiclf has hitherto remained a blank on our maps, notwith- 
standing the occupation of the coast by the Portuguese for nearly 
four centuges. 

M. Giraud has returned this spring from his eaploiation of 
Lake Bangweolo and its outlet, and his unsuccessful attempt to 
cross Afiica by way of the Upper-Congo ; Mr. Arnot has crossed 
from Natal to the Bihé plateau by way of the Upper Zambesi ; 
Mr. Montagu Kerr has ciossed Matabele-land and the Zambesi, 
and penetrated by a new route to the south-western shore of 
Lake Nyassa; and Mr Richards has reached from Inhambane 
the southern districts of Umzila’s kingdom In Westein Africa 
further additons have been made to our knowledge of the Congo, 
chiefly by the publication of Mr. Stanley’s long-expected book 
and the map, which accompany it, and by Messrs Grenfell and 
Comber’s careful survey of the middle course of the Congo and 
the Bochini tributary to the junction of the great river Kwango. 

The members of the French Expedition on the Ogowé and the 
northern tributaiies of the Congo have also been doing good 
work in the survey of the territories newly acquired by France. 

In South America a stiking feat of exploiation has been ac- 
complished since my last address; the supposed maccessible 
summit of Mount Roraima, on the confines of British Guiana and 
Brazil, was reached in December last by Mr. ım Thurn and his 
companion, Mi. Perkins, accompanied by a small party of 
Indians. 

In conclusion Lord Aberdare’ gave the following brief sum- 
maty of the Admualty surveys of the year 1884, for which he 
was indebted to the hydrographer, Capt, Whatton, R.N.: The 
continuous prosecutions of manne surveys in different quarters 
of the globe has been well maintaed during the past year. The 
two home-suiveying vessels have been employed, one on the 
west and the other on the east coast of Gieat Britam On 
foreign surveys 60 officers and 500 men have been employed in 
foui steam ships of war and five other smaller vessels. These 
ships have “been at work in Newfoundland, the Bahama 
Islands, Magellan Straits, South Afiica, Red Sea, Malay 
Peninsula, coasts of Chima and Korea, north-west coast 
of Australia, and amongst the Pacific islands. The most 
important additions to our hydrogiaphical knowledge are 
as follows:—The swvey of the Little Bahama Bank will be 
shortly finished, and the same may be said of the southein shore 
of Newfoundland The survey of the mam strait of Magellan, 
to which 1eference was made in the last addiess, was completed 
early inthe year. Many useful additions have been made to 
poits and salient parts of the coast of south-east Africa, In 
the Red Sea the intitcate approaches to Sawakin have been well 
laid down. On the west coast of the Malay Peninsula, Penang 
harbour has been re-surveyed and the positions of the islands 
lying to the north-west and forming the eastern boundary of the 
ordinary route of vessels to Malacca Strait have been accurately 
determined. The unknown western shores of Korea, south of 
the approach to Seoul, for two degrees of Intitude have been 
explored, and the main features of this island-studded shore 
laid down, New ivers and harboms have been entered, 
notably, the lage mver Yeun-san-gang, at the entrance to 
which stands the conside:able town of Mohfo. There appears, 
however, to be little chance of immediate tiade with Korea, in 
consequence of the absence of any valuable products and the 
scanty needs of the population, The southern approach to 
Haitan Strait on fhe Chinese coast, much used by British trade, 
has been re-cha:téd. On the difficult shores of Western Australia 
such progress has been made as the small means at the disposal 
of the surveyors has permitted. In the Solomon Islands the 
Bougaimville Strait has been chatted This Channel will n the 
futuie be most probably a highway for traffic between Eastein 
Austialia and Japan. Many additions have been also made to 
the charts of various groups of other Pacifié islands. The survey 
of the coasts of India carried on by officers of the Royal Navy 
and India Maime has been actively progiessing. Surveys of 
Ranggon, Cheduba, and other ports in the Bay of Bengal, as 
well as harbours on the west coast of Hindostan, have been 
made. A re-survey of the great Canadian lakes has been com- 


menced in Georgian Bay, where trade by water is on the 
unciease. 

Lord Aberdaie then intimated his resignation of the Presidency 
of the Society, the Marquis of Loine having been elected to 
succeed him, ° A 














PROF. REYNOLDS ON THE STEAM 
INDICATOR? 


THE object of this paper was to define the causes and extent of 

the disturbances in indicator diagrams. The theory, as 
given, had been taught for seveial years in Owens College; but the 
publication had been deferred to enable an extensive seiies of ex- 
periments to be made. These experiments had now been carried 
out by Mr. A. W. Brightmore, stud. Inst. C E., late Berkeley 
Fellow in Owens College In the first place it was shown that 
there were five principal causes of disturbance, namely: the 
inertia of the piston of the indicator and its attached weights ; 
the friction of the pencil on the paper, and its attached 
mechanism ; varying action of the sping ; inertia of the drum ; 
friction of the dium. j 

The effect of the ineitia of the pencil and its attached mechan 
ism presented a mathematical problem, by the solution of which 
it was shown that there were two disturbances from this cause: 
One, a general enlargement of the mean indicated pressure, de- 
pending on the weight of the moving parts of the indicator, the 
stiffness of the spimg, and the square of the speed. The other 
disturbance was a vibiation of the pencil. Every indicator piston 
vibrated when disturbed, so that the period of vibration depended 
on the stiffness of the spring. 

The error which these oscillations caused in the area of the 
diagiam depended on their magnitude, and, to a ter extent, 
on the smallness of the number in a ievolution. But the evil of 
these oscillations was not so much an effect on the area as in the 
disfigurement and the confusion they produced in the diagiam. 
So long as there were thirty of these oscillations in a cycle, the 
necessary fluid friction of the indicator piston would so far 1educe 
them as to iende: a fair diagiam possible, but when the number 
was as low as ten it was all the pencil could do to prevent them 
upsetting the diagram. , 

The friction ansing fiom the pressure of the pencil always 
acted to oppose the motion of the pencil, and therefore rendered 
it too large during expansion and exhaust and too small during 
compression and admission, and thus the general effect was to 
increase the size of the diagnam. This friction consisted of that 
of the pencil on the paper; and that of the mechanism, caused 
by sustaming the pressure of the pencil. The effect of the 
fiction of the pencil was greatly reduced by the motion of the 
paper The magnitude of these effects taken together on the 
aren of the diagram depended on the constiaction of the instra- 
ment and on pencil-piressuie Fiom numeious experiments it 
would appear possible to make a difference of as much as five 
per cent. in a locomotive in mid-geai by pencil-friction. 

The couclustons, as regarded the motion of the pencil, were 
that the general effect of inertia and friction were both to increase 
the size of the diagram ; that so long as the speeds were such 
that the number of vibrations of the pencil duiing a revolution of 
the engine was not greate: than fifteen, the effect of inertia was less 
than one per cent., but that, 1f the number was greater than thiity, 
oscillations would show themselves unless the pencil-friction was 
increased. They might, by this, be kept down till the number 
of vibrations was equal to fifteen, but not farther, and then the 
necessary friction would affect the area of the diagiam about five 
per cent. For the diagiams to be sensibly accurate, and free 
from oscillation, the speeds must not be greater than would make 
the number of vibrations equal to thiity. These speeds were 
given in the pape: for Richards’ indicators 

The effect of the inertia of the drum with an elastic cord was 
shown to be a nearly uniform elongation of the diagiam. The 
result of the varying stiffness of the drum spring was a nearly 
uniform contraction, * With Richards’ indicator these two latter 
disturbances neutralized each other at a speed of 150 revolutions 
per minute. Ac other speeds the effects were apparent in the 
length of the diagram ; but, except when the expansion was great 
and the connecting rod short, they did not affect the indicated 
piessure. The friction of the drum with an elastic cord caused 
the coid to be longer during the forward stroke than dwing the 

1 A Paper read at the Institution of Civil Engmeers, May 19, “On the 
Theory of the Indicator and the Errors ın Indicator Diagrams,” by Prof. 
Osborne Reynolds F R.S 
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backward stroke, so that the diagram was di-torted and shortened, 
the drum being uniformly behind its proper position durmg the 
forward stroke, and before its position during the backward stroke. 
This distortion diminished the area of the diagram according to 
the rate of @xpansion and the length and elasticity of the cord 
used. This was definitely expressed by a formula. This dis- 
‘turbance, the influence of sick was very great in cases of 
high expansion, large engines, and ordinary cords, appeared to 
have been unnoticed. The circumstances on which ıt depended 
were the elasticity of the coid and the friction of the dium, and 
the question was how far these eaisted in the ordinary indicators. 
It might be said that the diagrams which led to the discovery of 
this effect were taken with an indicator which had been in con- 
stant use for several years. It was in apparently perfect condition, 
and the diagrams did not differ essentially from those which had 
‘been previously taken. The cord was one which had been 
‘supplied by the maker. The manner of the discovery was 
described : For years the author had puisued in the clas the 
method of testing the vibiations of the indicato: pencil by pro- 
jecting them on to the crank-circle, and he had noticed that the 
first oscillation fell short, and shorter in the back diagram than 
in the front. The cause of this was not obvious, and it was 
partly with a view to dete:mine this cause that Mr. Brightmore’s 
investigation was commenced. A slight error in the reducing 
rod, which had a fixed centre and a slot in which a stud ın 
the slide-block worked, was altered. This, however, did not 
get rid of the effect. A new cord was substituted for the old 
one, and the effect was found to be much enhanced, the new cord 
being more elastic than the old one. This reduced ıt to the 
stretching of the cord, but it was only after carefully working 
‘out the effect of the inertia of the drum, and it was seen this 
was to lengthen the first oscillation at the back end that the 
friction was examined. ‘Ihe indicator was taken to pieces, 
cleaned and oiled ; then the effect was much reduced Several 
new wires and cords were used, and eventually steel wire was 
adopted as the best. The test supplied by the osulations could 
only be applied to diagiams taken at high speeds, and the test 
farnished by the influence upon area was vague. What was 
wanted was an mdependent means of determining the simul- 
‘taneous positions of the drum and the engime-piston. As the 
best method of meeting this, ıt was decided to arrange an 
electric circuit through the pencil to the drum, with sufficient 
electromotive foice to prick the paper, making the engine-piston 
close this circuit at eleven definite equidistant points in the 
motion backwaids and forwards, This was successfully carried 
out, and the stietching of the cord during the backward and 
forward stiokes was definitely asceitamed. Taking the smallest 
results obtained with a cord, it appeated fiom these experiments 
that the least difference of stretching was to make this difference 
in inches 5 per cent. of the length of the cord in feet. Examples 
of this effect ın diminishing the mean indicated pressure were 
iven, Thus, ın a locomotive cutting off at one-quarte it was 
per cent.; in a condensing engine having 3°5 feet shoke, 
cutting off at one-tenth, 20 per cent. ; and the same compounded, 
10 per cent. 
‘These would seem to be the smallest results that could have 
occurred in ordinary practice. The conclusion, however, that 
hitherto the normal indicated power fiom engines had been from 
10 to 20 per cent. too small must wait for verification. Yet 
there were not wanting independent evidences of such an effect. 
-In diagrams taken from engines at high speeds the admission line 
would not but for this effect be vertical. It would show a ceitain 
amount of detail, and the first oscillation would not have a sharp 
ais Moreover, it was commonly found that the expansion line, 
owing for clearance, was above the true expansion line for the 
steam. This apparent rise in the curve of expansion was exactly 
what would result 1f the apparent cut-off was too early, and this 
was the result of the effect that had been considered. The author 
had tried several diagiams, and found that after coriection the 
expansion line came out very close to the true curve. 

n mahing these comparisons the explanation of another 
feature of diagrams became apparent. When the two diagrams 
were traced on the same caid, there was sometimes a want of 
symmetry about them, and in this case the cut-off was shoiter 
on the back than on the front diagram. This the author at- 
tributed to the friction of the drum when the cord for the back 
‘diagram was sas, than that for the front. When this was the 
case the relative lengths of the cord were about I to 1°8. These 
observations were ulustrated in a diagram from ‘‘ Richards’ 
Indicator.” To test this diagram a tiacing was taken, and 


reveised so that the front diagram was superimposed on the 
back. It was observed that the diagrams were of different 
lengths, and the difference was about the same as the difference 
in cut-off; that notwithstanding the apparent cut-off in the back 
diagiam was to that in the front in the ratio of 2 to 3, the 
expansion line of the back diagram was the same shape as that 
in the front ; and that if the digzramg were restored, supposing 
the lengths of the cords used to have been 5 feet and 9 feet, the 
diagrams became Se similar, and, allowing 2 pere cent. 
clearance, the expansion line came to be the true expansion line 
for that cut-off. The mean pressure was 14 per cent Jarger than 
from the original diagram. 

Such mstances as these seemed to sufficiently establish a case - 
against the blind faith which appeared to be at present placed in 
the accuracy of the indicator diagrams, But, in conclusion, the 
author stated that he should be very disappointed if anything in 
this investigation should have the effect of diminishing reliance 
on the indicator itself. Ele would have the instrument treated 
fairly, and instead of being the object of unthinking worship he 
would have it the object of careful study and experimental 
investigation, so that the limits of its wonderful perfection might 
be known exactly, and that 1elance placed on it which sprang 
from knowledge. 








THE VISITATION OF THE ROYAL 
OBSERVATORY, GREENWICH 


THE visitation of the Royal Obseivatory took place on Satur- 

day last, when, in spite of bad weather, there was a- 
numerous attendance. The following extracts (condensed in some 
cases) from the Report of the Astronomer-Royal to the Board ot 
Visitors indicate the work of the past year. It will be gratify- 
ing to all to know that a considerable increase ın the optical 
power of the Observatory is in tontemplation. 

Transit-Circle.—A reversion-prism made by Messrs. Troughton 
and Simms has been used since last June in observations with 
the collimatois as well as with the transit-circle to reverse the 
apparent direction of measurement or of motion, a movement 
towards the left (as in transits of south stars) being conveited 
into a movement towa ds the nght, or upwards, or downwards, 
according to the ition of the plane of ieflection of the 
reversion-prism The collimation-observations show no sensible 
personality depending on the gpparent direction of Measurement ; 
it has, however, been considered well, in order to eliminate any 
possible effect of the kind, to take half the measmes in each 
dete: mination of collimation with the direction of movement of 
the wie reversed as regards right and left. In the transits the 
practice 1s to observe on each day two clock-stais and also cir- 
cumpolar stars with the direction of motion reversed. A com- 
pason of the results from the reversed and oidinary observations 
of clock-stais shows sensible differences in the case of some 
observers, who, however, have probably not yet settled down 
into a definite habit of observing stars which appes: to move in 
the reverse direction. 

In order to determine absolute personal equations in the 
observation of slow-moving as well as of quick-moving stars of 
various magnitudes (whether the motion be from right to left or 
the reveise) and of limbs of the sun, moon, or planets, the 
Astronomer Royal has arranged, in concert with Mr Simms, a 

ersonal equation instrument to be used with the transit-circle. 

n this instrament, which is on the point of completion, and was 

seen at work on Saturday, a vertical plate with a circular 
aperture, 6 inches in diameter, to represent the sun or moon, 
and seveial small pinholes, to represent stars of different mag- 
nitudes, is placed in the focus of an object-glass of about 7 
inches apertme and of about 50 feet focal length (which is 
attached to the dew-cap of the transit-circle, when honzontal 
and pointing north), and is carried smoothly by clockwork from 
east to west or west to east at a rate which may be varied at will 
from that of a very close ciicumpolar star to three or four times 
that of an equatorial star by an ingenious but simple mechani- 
cal contrivance devised by Mr. Simms. The apertures in the 
vertical plate are illuminated by direct sunlight or moonlight 
reflected by a plane muror towaids the object-glass, and the 
times of transit of the artificial sun, moon, or stars, which are 
to be observed over the wires of the transit-circle, are also 
registered automatically on the chronograph by means of 
insulated platmum studs, corresponding to the artik cial objects, 
which make contact with other studs, corresponding to the 
wires ın the Geld of view of the transit-ciicle. 
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Since last October transits of the close circumpolar stars have 
been taken at the middle wire set to successive revolutions of the 
R.A. miciometer, thus virtually introducing a system of very 
close equidistant wires for the slow-moving stars. It is thus 
found that a larger number of separate observations can be ob- 
taiged in a moderate ume, a point of special importance in 
changeable weather. The equality of successive intervals of the 
R.A. micrometer-screw was tested last January foreach revolution 
througl* a range of twelve revolutions, and also for every tenth 
of the three middle revolutions, and the errois of the screw 
appear not | exceed the errors of observation. The determma- 
tion was made by means of the south collimator, the eye-piece 
ofthe transit-circle having been turned thiough go*. The ob- 
servations of close circumpolar stars have also been discussed 
with a view of testing the equality of successive revolutions of 
the R.A. micrometer screw, the results being very satisfactory. 
The screws of the microscope-micrometers also were examined 
by means of the south collimator on March 27 and following 
days, successive intervals being measured for each revolution 
and third of a ievolution from~1" to 6. Though there ıs 
evidence of considerable wear in the individual screws, which 
have been in constant use since 1875, the method of using them 
(the action of the spring being in opposite directions for the 
micrometeis of each pai) entirely eliminates this effect from the 
mean, and the resulting errors (which are piobably casual 
eriors of observations) do not exceed o”'o5 at any part of the 
screws. 

The subjects of meridian observations in the t year have 
been as usual the sun, moon, planets, and fundamental 
stars, with other stars fiom a working catalogue, which now 
contains about 2,750 stars. About 380 stars have been lately 
added to the list from the ‘‘ Harvard Photometry,” with a view 
of making the forthcoming Greenwich Catalogue of stars down 
to the sixth magnitude as complete as possible It is hoped 
that all of these stars will have Peen sufficiently observed by the 
end of 1886, when it is proposed to form a Ten-Year Catalogue, 
epoch 1882‘0, The annual catalogue of stars observed in 1384 
contains about 1,370 stais. 

The following statement shows the number of observations 
with the transit-circle made in the twelve months ending 1885, 
May 20: E 

Transits, thg separate limòs being counted at separate 

* .. aa 


observations... : ses 5523 
Determination of collimation error... x s. 299 
Determinations of level error ., ; D we 376 
Circle observations ; 5321 


Determinations of nadi point, including the number of 
circle-observations ... k 3% wee 294 
Reflection-observations of stars (similarly included) 619 


The discordance between the nadir observation and the mean 
of the results from reflection observations of stars north and 
south of the zenith has recently become very small, the conection 
di duced for the first four months of the piesent year being only 
—o” 07. The mean correction indicated by the observations of 
1884 was — o” 36, whilst those of 1883 gave the value — o” '45 
The steady increase of this discordance from 1878 to 1883 and 
its subsequent decrease remained unexplained, no change having 
been introduced into the method of observation of the nadir 
point or of stars by reflection dwing the last two years. 

The apparent flexure of the transit-circle, as found by means 
of the collimators, has agam changed sign. From six deter- 
minations made on 1884 June 3, “Sept 9, Sept. 29, Oct. 5, 
Oct. 20, and May 20 (the reversion-prism being used on each 
Occasion except the first) the resulting values (found by four 
different observers) are —0"°47, + 100, + 07°03, + 010, and 
+008, the mean of which is +017, agreeing closely with 
the value + 013 found by nine accordant determinations in 
the period 1879 to 4882, whilst the mean of five determmations 
by three different observers in 1883 gave the value — 0°49. No 
correction for flexure (as distinct from the R -D correction} has 
been applied to the observations since 1879 

The correction for R~ D, the e:ror of assumed colatitude, and 
the position of the ecliptic, have been investigated for 1884. The 
computation of the geocentric and heliocentric errors for the 
planetary iesults is not yet complete. 

The correction for discordance between reflection and direct 
observafions of stais, deduced from observations ın 1884 which 
extend from Z.D. 69° north to Z.D. 70° south ıs — 0”'02 + 07°66 
sin Z.D. The assumed formula a + 4 sin z represents the 


observations of 1884 satisfactorily throughout the whole range 
of zenith distance. 

The value found for the colatitude from the observations of 
1884 is 38°. 31.2191, differing only by o” or from the assumed 
value; the correction to the tabular -obliquity of fhe ecliptic 
is + o”'57; and the discordance between the results hom the 
summer and winter solstices is — 0” 99. .` 

The mean error of the moon’s tabular place (computed from 
Hansen’s Lunar Tables with Piof. Newcomb’s corrections) is 
+03 02 in R.A. and + 029 in longitude as deduced from 104. 
meridian observations n 1884 

Alazimuth,—The observations with this instrament have been 
restricted to the penod from last quarte: to first quarte: in each 
lunation, the total number of observations of various kinds made 
in the 12 months ending 1885 May 20 being as follows :— 


Azimuths of the moon and stars ... se s. se 32I 
Anmuths of the azimuth-mark .. ... «. ., IBI 
Azimuths of the collimating-mark ser cee ao TQ 
Zenith-distances of the moon... owe «178 
Zenith-distances of the colimating-mark ... ... 196 


Since last December a ‘‘reversion prism” has been used to 
reverse the apparent direction of motion in the observation with 
lamp right and ın that with lamp left on alternate nights. 

Clocks.—On Jan. 1 the public clock at the Ohservatory 
entrance and the other mean solar clocks were put forward 12 
hours so as to show Greenwich civil time, starting at midnight 
and reckoning from oh to 24b., which would correspond with 
the universal time 1ecommended by the Washington Conference. 
The change from astronomival to civil reckoning has also been 
made in all the internal work of the Observatory, and has beer 
canied out without any difficulty. Greenwich civil time is found 
to be more convenient on the whole for the purposes of this 
Observatory, but its introduction into the printed astronomical 
observations has been deferred to allow time fur a general agree- 
ment amongst astronomers to be arrived at. It ıs proposed, 
however, to adopt the cıvıl day without further delay in the 
printed magnetical results, thus reverting to the piactice previous 
to 1848, and making the time-reckoning harmonise with that 
used in the meteorological results, the reckoning from oh. to 24h, 
being for the future adopted ın both cases. 

Reflex Zenith Tube —The obsei vations of y Diaconis for deter- 
mination of the temperature coirection have been contmued, 
and about 45 transits over the 30 wnes have been observed at 
temperatues ranging from 46° to 72°. Seven transits of 9 
Aurigse were also observed last February at low temperatures 
ranging from 42° to 56°. 

Lquatorials —The woik on the Lassell equatoreal has occu- 
pied a great deal of attention during the past year, a number of 
repairs and alterations having been requued in order to get the 
instrument into prope: woiking order. The driving clock, which 
was found to drive the instrument at only thiee-fifths of the 
prope: speed, has been altered, a slow motion in R.A, (to be 
worked from the obseiving stage) has been contrived, a new 
slide of improved construction has been made for gearing the 
diiving-screw into the hour-ciicle, the teeth of the hour-circle 
have been re-cut, a firm declination clamp has been applied, an 
improved edge suspension fur the large murror (consisting of » 
steel band which encncles the mirror and is supported by 
brackets at six equidistant points of the circumference) has been 
contrived, a new and firmer mounting of the small minor has 
been made, and the eye-piece has been mounted firmly on a 
plate which allows it to be tilted in any direction, for optical ad- 
eee The framed ir -n base which suppoits the mstiument. 


been bricked up and filled with concrete, and this, with the , 


other alterations, has greatly increased the stability of the tele- 
scope, which is now quite satisfactory. Difficulty 1s, however, 
still experienced from want of stability of the optical axis of the 
Jarge minor, which uires to be readjusted continually, as the 
telescope is moved. hen the mirrors have been properly ad- 
justed the definition appears to be very good, the companion to 
Vega being shown wih remarkable distinctness without any 
trace of scattered light from the laige star. 

The south-east and Sheepshanks equatonals are in good order,. 
as also ıs the Simms’ six-inch equatorial mounted in the south 
ground. 

With one or more of these equatorials, or with the altazimuth, 
30 occultations of stars by the moon (19 disappearances and II 
reappearances, including 7 disappearances and 9 reappearances 
during the lunar eclipse of October 4), and 57 phenomena of 
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Jupiter’s satellites, have been observed in the twelve months 
ending 1885 May, 20, and the observations have all been com- 
pletely reduced to the end of 1884. Comet (e) 1884 has been 
observed on four nights, the Lassell reflector or one of the other 
equatoreals ‘being employed, and some measuies of distances and 
position-angle of double stas, as well as a large number of ob- 
servations for determining the value of re”. of the screw in 
different parts of the field of view have been made with the Airy 
double-image micrometer mounted on the Sheepshanks’ or 
Simms’ equatorial. 

Micrometer measures of some of the satellites of Saturn (in- 
cluding Enceladus) were made on seven nights with the Lassell 
equatorial. À 

Spxtroscopic and Photograshic Observations.—The solar pro- 
minences have been observed wıth the half-prism spectroscope 
on only two days, the photographic reductions having pressed 
very severely on the spectioscopic assistant during the long con- 
tinued maximum of sun-spots. 

For the determination of motions of stars in the line of sight, 
569 measures have been made of the displacement of the F line 
in the Spectra of 47 stais, and 72 measures of the 4 lines in 14 
stars, besides measures of the displacements of the 4 and F lines 
in the spectra of the east and west limbs of [epee and of the 
east and west ansæ of the rings of Saturn, and compauisons with 
lines m the spectrum of the moon, or of the sky, made im the 
course of each night’s observations of star-motions, or on the 
following morning, as acheck on the general accuracy of 
the results for star-motions. The observations of the last 
twelve months confirm the change in the motion of Sirius, 
which now appears to be approaching the sun at the rate 
of about 20 miles a second. As there is great difficulty 
in the use of a pointer or cross-wues for measming both 
the bioad dark line in the star's spectrum and the narrow bright 
comparison line, Mr. Maunder has suggested the use of a rever- 
sion spectioscope (on the double-im:ge principle) for these ob- 
servations, and Prof, Pritchard has kindly lent the reversion 

ectroscope of the Oxford University Observatory, ın order 
that the suitability of that form of instrument may be tested. The 
spectroscopic obse: vations of all kinds are completely reduced to 

e present time, 

In the twelve months ending 1885 May 20 photographs of the 
sun have been taken on 173 days, and of these 431 have been 
selected for preservation, the record being not »o complete as 
usual, owing partly to the loss of several days during the adjust- 
ment of the instrument after the adaptation of the secondary 
magnifier, and partly to a failure of the supply of dry plates in 
July last during the absence of Mr. Maunder. There were only 
two days on which the sun’s disk was observed to be free from 
spots. 

The mean spotted area of the sun was slightly less m 1884 
than in 1883 and slightly greater than in 1882, whilst the facule 
in 1884 showed a slight increase as compared with 1883, and a 
slight fallmg off as compared with 1882. It would seem tbat 
the maximum both of sun-spols and faculæ occurred about the 
end of 1883 or beginning of 1884 

For the year 1884 Greenwich photogiaphs are available for 
measurement on 152 dsys, and Indian photographs filling up the 
gaps in the series on 159 days, making a total of 311 days out 
of 366 on which photographs have been measured. In 1883 
the total number of days was 340, viz., Greenwich series 215 
days, supplemented by Indian photogiaphs received from the 
Solar Physics Co nmittee on 125 days. 

Magnetic + Instruuments.—The following are the principal 
results for magnetic elements for 1884 :— 


Approximate mean westerly 


declination z * 18°.8’, 
š 3 931 (in English units). 
Mean horizontal force 1°812 He Metric units ) 
67.29 $ by 9-inch needles 
Mean dip aes 67 29.32 (by 6-inch needles). 
67.30 *9 (by 3-inch needles). 


In the year 1884 there were only five days of great magnetic 
‘disturbance, but there were also about 20 days of lesser disturb- 
ance for which it appears desirable to publish tracings of the 
photographic curves. It may be interesting to add the tracings 

ora few quiet and nearly quiet days in order to exhibit the 
characteristics of the ordinary diurnal movement. 

Commencing with 1883 the magnetic diurnal inequalities of 


declination, horizontal force, and vertical force have been dis- 
cussed by the method of harmonic analysis, the harmonic 
expressions for these inequalities being obtained for each month 
and for the year with arguments expressed in apparent solar time 
as well as in mean solar time. 

Meteorological Observations—The mean temperature of the 
year 1884 was 50°°7, being 1°@ higher than the average of the 
last 43 yems. The highest air temperature (in the shade) was 
o4°'r on Aug. 11, and the lowest 24°°5 on Nov 25 The 
mean monthly temperature was above the average excepting in 
the months of Apiil, June, Oct. and Nov. o R 

The mean daily motion of the air in 1884 was 286 miles, 
being 3 miles greater than the average of the last 17 years. The 
greatest daily motion was 891 miles on Jan. 23, and the least 78 
miles on Feb. 8 The only recorded pressure exceeding 20 Ibs. 
on the square foot in 1884 was 22 7 lbs on Ja 23, after which 
the connecting chain of the pressure plate bioke, as mentioned 
in the last report. It is probable that greater pressures occurred 
afterwards on the same day, and also in the gale of Jan. 26, at 
which date the chain had not been renewed. 

Dunng the year 1884 Osler’s anemometer showed an excess of 
about 25 revolutions of the vane in the positive direction 
N, E, 5, W, N, excluding the turnings which are evidently 
accidental. 

The number of hows of bright sunshine recorded: by Camp- 
bell’s sunshine instrument during 1884 was r115, which is about 
too hours Jess than the average of the seven preceding years 
The aggregate numbe: of hours during which the sun was 
above the horizon was 4465, so that the mean proportion of 
sunshine for the year was 0'250, constant suushine being 
represented by 1. Á 

The rainfall in 1884 was 18'o inches, being about 7 inches 
below the average of the last 40 ycars. 

Chronometers and Timez Stenals.—The number of chiono- 
meters now being tested at the Observatory is 151, and of these 
103 (79 box-chronometers, 13 pocket-chionometers, and II 
deck-watches) belong to the Navy, 40 are placed bere for the 
annual competitive trial, and 8 are on trial for puichase by the 
Austrian Government. 

The first six chronometers in the competitive trial of 1884 
weie athe: above the average of the last ten yems as inferred 
from the trial numbers. As much difficulty ıs experienced in 
maintaining the chronometey oven at a nearly con®eant tempera- 
ture, an apparatus has been procured fiom Mr. Kullberg which 
1s designed to effect this automatically, by the action of a com- 
pensation-bar, which, as the temperature rises, gradually closes 
a small hole through which the supply of gas to the gas burners 
passes. The apparatus has not yet been brought into use, as 
the chronometer oven has been constantly required for testing 
chionometers since it has been received. 

The automatic drop of the Greenwich time-ball failed on 6 
days through the clock-tiain stopping. The ball was not raised 
on 3 days on account of the violence of the wind. 

As regards the Deal time-ball, which is now dropped by cur- 
rent passing thiough the chronophe: of the Post Office tele- 
graphs, there have been fourteen cases of failuie owing to mler- 
ruption of the telegraphic connections, and on one day the 
current was too weak to release the tiigger without the assist- 
ance of the attendant. 

In connection with the establishment of hourly time signals at 
the Start or Lizaid, which was long advocated by Sir G B. Airy, 
I have 1eceived from the Committee of | loyds’, in answer to 
my inquiry, an assurance that that corporation would be willing 
to undertake the maintenance of hourly tume-signals at any of 
their signal-stations, provided the Government would supply the 
necessary appaiatus. After consultation with Capt. Wharton, 
it has been thought better that, before taking further steps, some 
Secours trials should be made of a tee gee cone as an 

ourly time-signal, facilities for doing which exist at Devon- 
port. As regards ball-drop or other time-signal, I would 
propose that it should be made automatically by a local 
clock, to be corrected daily by the help of a time-signal from 
Greenwich at Io a.m., which should automatically start an 
auxiliary seconds pendulum, suspended freely just behind the 
clock pendulum. The attendant would then accelerate or 
retard his clock pendulum (by electro-magnetic action as in the 
Greenwich mean solar clock) so as to make it pass through the 
middle of its vibration at the same time and in the same direc- 
tion as the auxilary pendulum, and thus to indicate accurately 
Greenwich mean time. A retuin signal to Greenwich sent by 
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the local clock at the next hour (11 A M.) would show that this 
clock had been properly corrected, and would be a guaiantee 
for the geneial accuracy of the trme-signals, Preliminary trials 
have shown that the observation of coincidence of vibration of 
two pendulums can be made with great certainty, and Messrs, 
Ee Dent and Co. are now arranging for the mounting of an 
auxiliay pendulum on one of tye transit of Venus clocks, and 
for adapting it to give hourly time-signals, 

Thé errors of the Westminster clock have been under Is. on 
50 per cent. of the days of observation, between Is and 2s. on 
29 per cet, between 2s and 3s. on Io per cent , between 3s. 
and 4s. on 7 per cent., and over 4s. on 4 per cent. 

During the past year the Observatory has lost the valuable 
services of Mr. Dunkin, who retired on August 25, after an 
honourable service of forty-six years, which has been throughout 
characterised by remarkable zeal and ability, and has contributed 
largely to maintain the credit of the Observatory. Mr. Dunkin 
has been succeeded in the post of Chief Assistant by Mr, H. H. 
Turner, B.A., of Trinity Callegs, Cambridge. 

The report concludes as follows -— 

Duimg the past year the various classes of work carried on 
in this Observatory have been somewhat extended. The 
meridian observations are more numeious than usual, and 
various subsidiary investigations volving considerable labour 
have been undertaken with a view to inciease their cccuracy A 
large number of spectroscopic determinations of star-motions 
have been obtained, and the Jong continued maximum of sun- 
spots has made the photographic measurements and computa- 
tions much heavier than in any previous year. Extensions have 
also been made 1n the magnetic and meteorological branch, which 
appeared very desiable, but which have pressed rather severely 
on Mr Ellis and his staff. 

Turning to the future, I wish to invite the attention of the 
visitors to the circumstance thatean increase in our optical means 
is 1equued to enable us to cariy out satisfactorily the determina- 
tions of proper motions of stars in the line of sight with the 
spectroscope, a work which peculiarly belongs to this Observa- 
tory, as supplementing the determinations of proper motions 
from meridian observations. 

The aperture of our largest refractor (123 inches) is too small 
to allow of our observing successfully with the spectroscope any 
but the biightest stars, and though the Lassell 1eflector is some- 
what mor# powerful, its mounging and clock-woik are not 
adapted to cairy a heavy spectioscope with the necessary steadi- 
ness and accuracy of motion. The firmness of the mounting of 
the south-east equatorial and the perfection of its clock-woik 
would make.it peculiarly suitable for this class of work if it 
carried a much larger object-glass. 

After careful consideration of the conditions I have satisfied 
myself that an object-glass of 28 inches aperture and of 28 feet 
focal length could be mounted on the south-east equatorial, in 
place of the present obyect-glass of less than half that aperture ; 
and I heve ascertained that Mr. Grubb would be prepared to 
undertake the’constiuction of such an object-glass with a tube 
suited to the special 1equirements of the case, so that the tele- 
scope would be equally available for eye-observation or for 
use with the spectroscope With Mr. Grubb’s assistance, I have 
preporod a model showing how this may be arranged. - 

ile a large refractor is required specially for spectroscopic 
observations, ıt seems desirable also on other grounds that this 
Observatory should possess an equatorially mounted telescope 
compatable with those of other first-class obseivatones, so that 
we may no longer be prevented by deficient optical means from 
eit eid complete series of observations of comets and faint 
satellites. 





VIVISECTION 


RETURS has been issued by the Home Office contain- 

ing the reports of inspectors showing the number of 

experiments performed on living animals during the year 1884 

under licences granted according to the Act 39 and 40 Victona, 
c. 77, distinguishing painless from painful experiments, 

The former of the two reports deals with England and Scot- 
land, the latter with Deland. They me as follows :-— 

“(1) The names of the 49 persons who held licences during 
any pait of the year me given in the subjoined tables, in one of 
wich aie entered the names of those licensces who performed 
any experiments, 34 in number ; and, in .the othe, the names 
of those who pe:formed none, 


“ (2) The total number of experiments of all kinds performed 
during the year was about 441. 

“ Of these, 140 were done under the restrictions of the licence 
alone, 78 under the same restrictions, but under certificates in 
column 1 (lecture illustrations) ; 145 under certificates in column 
z; 76 unde: those in column 3; and 2 under a certificate in 
column 4%. 

¢(3) With regard to the infliction of pain, as dn all the 
experiments, except those under special certificates in columns 2, 
3, and 4, the animals are 1endered insensible dumng the whole 
of the experiment, and are not allowed to 1ecover consciousness, 
no appieciable suffering would be caused if the piovisions of the 
Act are faithfully cniried out, as there is not the least reason to 
doubt they weie 

t“ With respect to experiments under certificates in columns 2, 
3, and 4, which dispense either wholly or partially with the use 
of anestheties, ıt should be stated :— i 

“ (a) That of the 145 experiments performed under certificates 
in column 2, 99 consisted in simple inoculation with a morbid 
virus, in which no opeiation beyond the prick of a needle was 
required, and for which the administration of an agesthetic 
would only have entailed needless annoyance and distress to the 
animal, fn these experiments any appreciable suffering would 
be felt only in those cases in which the inoculation took effect, 
involving about the same amount of pain as ensues on ordinary 
vaccination, before the brief period the animals were allowed to 
survive. Of such cases, according to the returns I have received, 
about 16 occured. Of the remaming 46 experiments under 
these certificates, 24 were performed for the purpose of medico- 
legal inquiries in cases of suspected poisoning, resulting in the 
death by tetanus of three frogs and six mice, which survived, 
however, only a few minutes; 10 other cases under the same 
head were experiments on the infection of fish with a species of 
fungus, very destiuctive m certain riveis and streams; and five 
on the effects of immeision of fish in distilled water, which 
proved fatal to about thiity minnows and sticklebacks. In none 
of these cases could it be said that any appreciable suffering was 
inflicted. In seven cases, in which salts of ammonia were hypo- 
dermically injected, two ore returned as having suffered pain, 
but of a very trifling character. 

(b) Of the 76 experiments under certificates in column 3, 
47 required a simple operation, but this being done under an- 
resthesia, was unfelt, and the after-effects, though in many of 
the cases resulting ın partial paralysis, are reported as having 
been unattended with actual pain in any case. The remainin 
29 were by simple inoculation, and none were attended wit 

ain. 
p ‘“(4) In conclusion, therefore, it may be stated that the 
amount of direct or indirect actual suffering, as the result of 
hysiological and therapeutical experiments performed in Eog 
and and Scotland, under the Act in the year 1884, was wholly 
significant, “t GEORGE BUSK, Inspector 
“The Right Hon. the Secretary of State.” 


“16, Harcourt Street, Dublin, May 17 


t“ Sir, —In accordance with your instructions I beg to submit 
the followmg table, showing the licences in force in Ireland 
during the year 1884 under the Act 39 and 40 Vict., c. 77, No 
certificate has been allowed during the year. 

“ Several of the licences in foice during the previous year 
have expired, and ienewals have not been sought for. 

tt Under the licences ın force thirteen experiments have been 
made; they were all painless. I am of opinion that the experi- 
ments in question were useful ones, eleven of them were 
intended to elucidate the actions of drugs, and the remaming 
two to assist the investigation of certain circulatory phenomena 
which have a bearing upon the treatment of disease. 

“T have, &c., 
‘OW, THORNLEY STOKER 


“To the Right Hon. the Chief Secretary for Ireland.” 
In each case the report is followed by a lst of all persons who 
hold such licences,he places where they are permitted to make 
experiments, and the nature of the certificate held. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The Annual Report of the Museums and 
Lecture-Rooms Syndicate, recently published, contains the 
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1epoits of all the professors, lecturers, and heads of departments 
connected with natural science. 

Prof. Thomson (Cavendish Professor of Physics) reports that 
during the Lent term ninety students attended the demonstra- 
tions, and there were ten persons doing original work ın the 
laboratory. ° Lord Rayleigh states that during the last five yeas 
about 2500/. has been spent on the Cavendish Labotatory in 
addition ¢o the University expenditure. This has come partly 
from fees, partly from the apparatus fund raised by subscription. 

The Chemical Laboratory has been much over-crowded and 
improvements are scaicely possible until the new laboratory has 
been completed. 

The register of the mineralogical collections is completed. 
The number of students increases ; fifteen attended Mr. Solly’s 
demonstrations ın the Michaelmas term and nineteen in the Lent 
term. 

The department of mechanism has continued to grow rapidly. 
During the year two new woorkrooms and a new foundry have 
been added and have met the most urgent requirements. Up- 
waids of ro00/ worth of new machinery has been added at Prof. 
Stuart’s expense during the last two years to meet immediate 
wants ; and during that time the pupils have doubled in number. 
The lecture-rooms have become over-crowded, and new ones 
are much wanted. Prof. Stuart urges that the University should 
now puichsse the machinery and apparatus used in teaching, 
which is his property. The undeitaking 1s now wholly self- 
supporting, paying interest on the capital involved, and providing 
an adequate sinking fund. 

The classes of practical morphology and elementary biology 
are now much better accommodated ın the new rooms. One 
hundred Zeiss’s micioscopes have been purchased. The Balfour 
library has been enlarged, and proves of great value to students. 
Seven demonstrators have been fully occupied in the classes, in 
addition to two ladies who have superintended the women 
students. In the May Term, 1884, in which two yems of 
students were combined, 206 men and 12 women went thiough 
the course of elementary biology. In the Lent term of 1885, 
128 men and 7 women attended. In Elementary Morphology 
there were 68 students in last October term, and 87 in the recent 
Lent term 

Prof. Macalister has utilised the services of seven assistant 
Demonstrators, in addition to Mr. Hill, whose labour has been 
unremitting. Subjects for dissection have been secured from a 
wide area. Prof Macalister has presented a series of models of 
the viscera of the body showing their pioper 1elative positions, 
casts of frozen sections, 26 crania, and 160 specimens of bones 
showing peculiarities. No department of University work 1s so 
badly housed as the Department of Anatomy ; but much good 
work is done in the limited space 

In the Museum of Comparative Anatomy and Zoology 72 
additional species from Dr. Dohrn’s collection have been re- 
mounted and displayed. An extensive collection of marine 
invertebrata from the New England coast has been forwarded 
from the National Museum at Washington, through the kind 
offices of Prof Baird The work of the Curator in Invertebrate 
Zoology has been puincipally expended upon the MacAndrew 
collection of shells. Mr. Cooke has published two extensive 
papers, and progressed with the rectification of the nomenclature 
and the catalogue 

A fine adult Echidna from New Guinea has been presented by 
Dr. Guillemard Both skin and skeleton have been mounted. 
A complete skeleton of the red deer in a sub-fossil state has 
. been piocured from Burwell Fen by Mr. W, Stubbings, 
Assistant in the Museum; a complete skeleton of an African 
elephant, shot by Mr. W. Heape nea: Port Elizabeth, has been 
presented. Many other interesting acquisitions are named in 
the report. 

Dr. H. Gadow, the Strickland Curator, has been forming a 
manuscript catalogue of the skins of birds in the Museum. An 
exhibited series of specimens is being placed systematically, with 
the important anatomical parts, nests and eggs, in an educational 
series. Twenty maps have been placed in the cases to ilustiate 
the geographical distribution of buds. The University collec- 
tion now consists of 9653 specimens of 3290 species. The 
Stiickland collection, in addition, contains 600 specimens of 
3125 species ; and, with Mr. E. Newton’s collection, there are 
in all 17,000 specimens, representing probably 4500 species. 

Prof. Foster reports that the number of students of elementary 
physiology has:risen from 77 in the Easter term, 1884, to 141 m 
the recent Lent term, exclusive of women students. Twenty- 
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eight have attended advanced lectures also. Several important 
additions, such as a gas-engine, a centrifugal machine, recording 
and other apparatus, have been made to the Laboratory, by the 
aid of a gift of 500. by an anonymous donor. The inadequacy 
of accommodation, both for practical work and for lecturing, 15 
severely felt. š 

Prof, Ray has been successful in organising extended practical 
courses, as well as systematic lectures. The post-mortem ex- 
aminations at Addenbiooke’s Hospital have been placedeunder 
his supeintendence. At present the only laboratory space 
available ıs obtained by encroaching on Dr. Fostgys already 
overcrowded rooms. 

Prof, Babington reports that the arrangement of the general 
Herbarium is now complete. The plants have been placed in 
oideis and genera, according to Bentham and Hooker. The 
arrangement of species has not as yet been attempted. Mr. 
Potter and Mr. Gardiner have commenced the formation of a 
small Botanical Museum similar to that of Comparative 
Anatomy. Mr. Vines finds the new rooms very suitable both 
for class purposes and for research. Last term there were 29 
advanced and 30 elementary students working in the laboratory. 

The Geological Museum has acquired a fine collection of 
fossils fiom the Oolites of Dorset, chiefly by the libeiality of 
Prof. Henry Sidgwick. Messrs. Roberts and Small brought 
useful additions from the Jua. Mr. Man has added laigely to 
the Cambiran and Suunan series. Mr Keeping has collected 
and 1estored many specimens from Phocene and. Pleiostocene 
deposits Mr. J. Robarts has worked most energetically as 
Prof. Hughes’ assistant, in the museum, in teaching and col- 
lecting. Work is much hindered by the want of a lecture room 
and class-room 

Mr Walter Gardiner, whose original work in vegetable 
histology is so well known, has been elected to a Fellowship at 
Clare College. . 


SOCIETIES AND ACADEMIES 
LONDON ; 

Royal Society, May 6.—‘‘On chargıng Secondary Batteries,” 
by Willam Henry Preece, F.R S. 

Mr. Preece said he had for some months past been experi- 
menting with secondary batteries with a view of getting an 
efficient, uniform, and constapt source of current Yor electric 
lighting his house. The cells are of the Planté type, manufac- 
tured by the Elwell Parker Company of Wolverhampton. Fach 
cell contains fourteen plates of plain sheet lead 17” X 11”, which 
are suspended in well-insulated wood boxes filled with diluted 
sulphuric acid in the proportion of about r to 19, These plates 
are grouped in two groups of seven, each group being soldered 
to a lead strip, forming alternately the positive and negative 
poles of the cell. The plates of the respective poles are pre- 
vented from touching eadi other by ebonite grids or separators 
intioduced by Mr. Charles Moseley to prevent short-circuiting 
through the buckling of the plates. Each plate offers a surface 
of 1°3 square feet, so that the total surface of lead of each group 
opposed to each other is 9°1 square feet ; that 1s, 9°1 square feet 
of peroxidised lead ıs opposed to 9'1 square feet of spongy lead. 
Mr. Preece employs 24 of such cells. The charging current 
varies fiom 3 to 34 amperes per squaie foot, while the current 
of discharge used 1n lighting his house vanes from 1 to 14 ampere 
per square foot. The total weight of each cell 1s 120 lbs. Fhe 
plates are prepared by the Parker-Planté process before insertion 
in the cell, those forming the positive pole being well peroxi- 
dised, while those forming the negative pole are well coated 
with spongy lead. This process consists in immersing for a few 
hours the lead plates in a solution of nitric and sulphuric acids 
m the pioportions-—— 


Nitric acid T p cee a 6.. I 
Sulphuric acid .. 2 
Water ; I7 


before fixing ın the cells. This not only chemically cleans the 
lead surfaces, but it favours the formation of sulphate of lead in 
such a way as to be readily converted into lead peroxide and 
spongy lead on the passage of a strong current through the 
cells. The formation of the cells 1s thus expedited. They are 
thus, when put together, prepared at once to be charged. If 
they are not at once chaiged, local action sets in, and lgad 
sulphate is injuriously formed. 

A hydrometer, having a scale graduated from 1‘050 to 1'150, 
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is used to indicate the density of the liquid while the cells are 
being charged and dischaiged. Mr. Preece puts into his battery 
a charge of about 120 ampere-hours twice a week. Hourly 
measurements of E, M.F. current and density of hqwud have 
enabled him to know the condition of his battery at any period 
of charge o1 discharge These measurements have been plotted 
out into curves, the ordinages shgwing volts, amperes, and specific 
gravity, and the abscisscee homly obseivations, When each 
pegnnde reaches its constant, bubbles of gas are freely given 
forth and energy is being wasted. The vaiiation of the electro- 
motive fowge and current stren 1s clearly due to the counter- 
electromotive force of the ls, which becomes a maximum 
only when the plates are fully formed. The counter-elect-o- 
motive force partakes of the characte: of a higher resistance 
opposing the charging current, and increasing the proportion of 
the current through the shunt of the dynamo Hence the 
changes of eleetromotive force are more marked than those of 
the current. Indeed, the changes in the electromotive force, as 
given by the voltmeter, are sufficient alone to indicate the pro- 
gress and completion of the charge. They are more reliable 
than the evolution of gas. 

The electrical leakage of Mr. Preece’s cells is obviated by 
standing each cell on three porcelain supports, having cups half 
filled with resin oil on Messrs, Johnson and Phillip’s plan. 

. Mr, Preece gives the E.M F of the battery at its terminals 
as— 


When charging 2°25 per cell 

When idle : 205 5 

When discharging gO 4, 
and the internal resistance’per cell as— 

When charging ‘oo60 ohm 

When dischaiging *OO17 5, 


But the latter is said to vary very markedly within the strength 
of current of discharge. This is shown by the following expen- 
ment, made with 23 cells of a smaller type than those described 
above, which aie used in the Post Office :-— 


Current of discharge Internal resistence 


in amperes im ohms 

4°39 ~. 0°7608 

\ 7'25 . 074607 
M1584 .. > 0°2816 

2507... 0°1969 


Thinking that this remakable diminution of internal esist- 
ance might be due to the evolution of heat, Mi. Preece measured 
the temperature with a delicate thermometer. 

Normal tempetature of cell 124° C. current of discharge :— 


5 amperes No alteration of temperature perceived 
10 ” An exceedingly shght change 

16 ” About 123° 

20 y Barely 13° 


The cunent in each case was kept on for twenty minutes, 
hence the diminution, Mr. Pieece says, is not due to heat. 

Since the internal resistance varies in this way Mr. Pieece 
now always takes the internal 1esistance with the same current, 
viz, IO amperes, 

The author of this pa,er asserts that the capacity of these 
batteries ceitainly improves with age, and up to the piesent 
time he has seen no sign of decay or deterioration. 

M. Planté informed him that, though in course of time the 
peroxidised plate becomes very brittle, ıt 1» impossible to per- 
oxidise it completely through ; there always remains a metallic 
core to give it strength. Mr. Pieece finds that this ıs so. Up 
to the present moment he has made no careful measurements of 
the efficiency of his battery. He puts in about 240, and takes 
out about 200 ampeie-honrs weekly, and does not observe any 
change or fall in the electromotive force. When the electro- 
motive force of these cells falls, ıt falls 1apidly, indeed almost 
suddenly, Occasionally one plate of a gioup becomes inactive 
fiom undue local action, or from bad connection (shown by the 
colour), This plate is iemoved and put m a ‘‘hospital” cell, 
where it is brought into order either by a greater density of 
cuuent or by reversal. 

Reversing has a great beneficial action on a cell ; it not only 
improves ws capacity, but ıt removes any cause of irregular 
working. It is advisable to do this periodically. Mr. Pieece has 
two extra cells, which enables him to have two cells always ! 


under reversal by means of the charging cwient. It takes fiom 
1,000 to 1,200 ampeie-bouis to ieverse a cell, so that at this 
time of year ıt takes a month or more to complete the operation, 
and it will take a year to i1everse the whole battery. Sixteen 
cells have been reversed dung the past twelve mogths. 


Chemical Society, May 21.—Dr. Hugo Muller, F.R.S., 
President, in the chair.— Messrs. E. G. Amphlett gnd E. G. 
Hogg were formally admitted fellows of the Society.—The 
following papers were read :—A colorimetric method for deter- 
mining small quantities of non, by Andrew Thomson, M.A, 
—On some sulphur compounds of calcium, by V. H. Veley. 
—Spectiose »pic observations on dissolved cobaltous chloride, by 
Dr. W. J. Russell, F.R S The characteristic absorption- 
spectium given by cobaltous chlonde afte: dissolution in such 
media as pure and dry potassium chloride, sodium chloride, 
calcium chlonde, alcohol, glacial acetic acid and in chlorhydric . 
acid, is seen also in an aqueous solution, Hydrated cobaltous 
chloride gives an entirely different spectium. If a somewhat 
faint indication of the spectrum of the chloride be taken as a 
standard, it is found possible to determine with tolerable accu- 
racy when the amount of anhydrous chloride in soliftions of 
varying strength and temperature 1s identical with that in the 
standard solution. A solution contaming 4°18 grams of cobalt 
chloride in 10 c.c. of water at o° C., when observed through a 
thickness of 7 mm , forms a convenient standard. If to 10 ce. 
of such a solution 2 9 cc of water be added, then on raising the 
temperature to 33° an amount of anhydrous chloride is re-formed 
identical with that existing in the standard solution at o°: this 
rise of temperature exactly counteracts the effect of adding 2'9 
cc. of water. A series of determinations were made m this 
manner, and it was found that the number of cc. of water 
added to the ro cc. of standard being as given in the upper 
line, the tempeiature at which the spectrum appeared was as 
given in the lower lme in the table :— 
4°3 
43° 


7°4 
55° 63° 
I'r 150 16°0 
75° 87° 95° 

Again, taking the most dilute solution, in which 16 ce. of 
water had been added to 10 c.c of the standard solution, it was 
found that the same change was effected—v7.¢, that the chloride 
spectrum could be developed in it, by the addition to the solu- 
tion of either o 864 gam of hydiogen chlonde gas, or 5°26 of 
sulphuric acid, or 2°47 of calcium chloride ; but that the addition 
of sodium chloride would not develop the bands, although on 
heating the solution after saturating it with this salt a tempera- 
ture of 34°5° was sufficient, instead of 95°, to develop the bands. 
Zinc chloride was found to act in a different manner. Notwith- 
standing its power of combining with water, on adding it to the 
cobalt solution no banded spectrum shows itself, and even when 
added to a solution in which the spectrum 1s visible it causes 
its disappearance The explanation is that it must have com- 
bined with cobalt chlonde, forming a new and stable compound. 
On evaporating the solution this was found to be the case, and a 
new salt, a compound of cobalt and zinc, crystallised out. Cobalt 
bromide, both as a solid and in solution, gives a spectrum very 
similar to that given by the chloride, but the corresponding 
bands are nemer the red end of the spectrum The salt is fa) 
more soluble in water than the chloride, and has a stronger 
affinity for water, as is shown by the much higher temperature 
requued to neutralise the power with which water combines 
with it. The following ‘dete:minations similar to those made 
with the chloiide show the increase of temperature necessary to 
counteract the combining power of giving quantities of water 
with cobalt bromide :— ‘ 


Standard + Water Temp 
TO ¢.c, oc. 
IO 5 + 30 5I 
IO 4) ‘et 4'3 57 
IO ;,¢ + 74 9I 


—The sulphides of titanium, by Prof T. E. Thorpe, F.R.S.— 
Note on the formation of titanous chloride, by Prof. T. E. Thorpe, 
F.R.S. 


Zoological Society, June 2.—Prof W. H. Flowe, 
V.P.R.S , President in the chair. Mr. Sclater exhibited draw- 
ings of and made remarks upon the specimens of various species 


144 NATURE 





of Coly living in the Society’s Collection. Mr. Beddard, on 
behalf of himself and Mr. Tieves, read a paper on the anatomy 
of the Sondaic Rhinoceros (Rhinoceros sondaicus) which had 
died in the Society’s Gardens in Jennary, last. A communica- 
was ieed fram Dr. Julius von Haast, F.R.S, C.M.Z.S, on 
Megalapleryx hectori, an extinct gigantic 1epresentative of the 
aoe of which the remains had i1ecently been discovered in 

ew Zealfind. Dr. Guillemard, F.Z.S., read the fourth and 
fifth parts of his report:on the collectiun of birds formed during 
the voyage of the yacht Marchesa The present communica- 
tions treated of the birds collected at Celebes and on the 
Molucca Islands. Mr. J. Bland Sutton, F.Z.S., read a paper 
on the development and morphology of the human sphenoid bone, 
in which he attempted to show that the basi-temporals of the 
bird are not homologous with the ingule sphenoidales, but with 
the so-called pterygoid bones of the crocodile, and that the 
human /isen/e aie homologous with the sphenotic of the bird. 
—Mr. Edgar A Smith, F.Z S., 1.ead a report on a collection of 
shells, chiefly land and fresh water, obtamed by Mr. H. B. 
Guppy, R-N , Surgeon H.M.S. Zark, during a 1ecent visit to 
Solomo Islands., 


PARIS 


Academy of Sciences, June 2.—M. Bouley, President, 
in the chair —Human locomotion: stereoscopic images of the 
trajectories described in space by a point of the body while 
walking, running, or otherwise moving (two illustrations), by 
M. Marey.—Remaiks on the ‘‘ Registies d’expénence,” a col- 
lection of sixty-nime volumes in MSS. by Hemy Victor Regnault, 
dealing with a great variety of questions in chemistry, physics, 
thermodynamics, hygrometiy, &c., presented to the Academy 
by M. Reiset.—On the treatment of nervo-pulmonary asthma 
and cardiac asthma by inhaling certam vapours all containing a 
special substance known as pyridine (C,H,N), by M. Germain 
Sée.—Account of a species of anzsthesia unattended by sleep, 
and with the perfect preservation of the intellect, the voluntary 
movements, the senses and sensibility to the touch, by M. 
Brown-Séquard. From numerous experiments made on the 
dog, monkey, and man, the author shows that, under the influ- 
ence of an initation set up in the laryngeal mucous membrane, 
sensibility to pain may disappear or be dimimshed for many 
hours without the least disturbance of the mental faculties, the 
senses, o1 the voluntary movements in man and animals.—Re- 
marks on M. Lucien Biart’s work on ‘' The Aztecs, their 
History, Manneis, and Customs,” presented to the Academy by 
M. de Quatrefages. It was stated by the Secretary that this 
volume forms one of a senes entitled “The Ethnological 
Library,” to be edited by MM. de Quatrefages and Hamy, and 
do compuise, besides a general history of the races of mankind, 
a number of monographs devoted to the detailed study of the 
various branches of the. human family.—Observations of the 
solar spots, faculæ, and protuberances made at the Observatory 
of the Roman College during the first quarter of the year 1885, 
by M. Tacchim. Compared with the corresponding period of 
the previous year the spots appear to have been more numerous, 
but of relatively smallei size, while little difference was observed 
in the recurrence of the facule. The same peculiarity was again 
noted of a maximum of facule coinciding with a minimum of 
spots.—-Remarks on the physical appearances of the planet 
Uranus in the months of March, Apiil, and May of the present 
year, by Pére Lamey.—On a method of measuring the 
apes rotatory force of solid, fluid, and gaseous bodies 
in absolute unities, by M. Henri el on The numbers de- 
termined in various wnys by other observeis correspond very 
closely with that of the author as shown by the subjoined 
table :— 


Gordon zi ive i s. 070433 
Lord Rayleigh F se. 00430 
L. Arons we O 0439 
Becquerel + 004341 


—An optical method for the absolute mégsurement of short 
distances, by M. Macé de Lépinay.—On the spectrum of bodies 
in ‘‘iadiant matter,” m which many substances emit a phos- 
phores cent light, by M. W. Crookes.—On the velocity with 
which prismatic sulphur 1s transformed to octahedric sulphur, 
by M. D. Gernez.—On the piesence of sulphurous acid in the 
atmosphere of towns, by M. G. Witz From the analysis of the 
ozone made at Montsouris and elsewhere the author finds that 
sulphurous acid exists in the air of towns where coal is con- 
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sumed, its presence causing a consideiable diminution of atmo- 
spheric ozone, accompanied by the formation of sulphuric acid ; 
further, that by the slow but contimuous action of sulphurous 
acid, and under the influence of the frequent changes in the 
degree of humidity, the peroxide of red lead used in colouring 
certain placards, is destroyed and sulphated. At the same ting 
the piotoxide of lead thus liberatgd 1s tyansformed to an insoluble 
sulphite. This salt being easily analysed, a new and certain 
means is thus obtained for determining the condition of the 
atmosphere in large cities. —The arsenic piesent in the soil of 
cemeteries considered from the toxicological standpoint, by MM. 
Schlagdenhauffen and Garnier.—Classification and anatomy of 
the Tectibianchea, a family of mollusks abounding in the Bay of 
Mauseilles, by M. A. Vayssiére, Of this famiy twenty-two 
species are grouped under the sub-order Cephalaspidea, six 
under Anaspidea, and nine under Notaspidea. All belong to 
the order of Opistobranchea, the exceptions indicated by Hering 
being based on erroneous data.—On the spores and reproductive 
piocesses in Spharocarpus terrestris, Targionia hypophylla, and 
other plants of the same ordei, by M. Leclerc du Sablon—On 
the problem of repetitions and symmetry in the mineral kingdom 
(one illustration), by M. P. Curie. —On an apparatus adapted for 
the comparative study of opaque minerals, which cannot be easily 
examined under the microscope, by M. A. Inostiauzeff.—On a 
unique specimen of hydrous silex belonging to the quaternary 
formation of the Lomg Valley, department of Seine-et-Maine, 
by M. Stan, Meunzer.—On the uppe: Miocene formations of the 
Cerdagne district, a lacustrine Pisin on the southern slope of 
the Eastern Pyrenees, by MM. L. Rérolle and Ch. Depéret.— 
Description of a self-registering calorimeter adapted for recording 
the temperature of the human body, three illustrations, by M. A. 
d@’Arscnval—On electric alcoholic fermentation, by M. Em. 
Bourquelot. From his experiments the author finds that this 
fermentation, as originally determined by Dubrunfant, may be 
modified by the temperatme, by dilution, and by the alcohol 
formed during the fermentation itself.—On the uniformity of the 
rocess of spermatogenesis in the order of mammals, by aM. 
wlanié,—Action of cocaine on the invertebrate animals, by M. 
Richard.—A contribution to the study of antiseptics . action of 
the antiseptics on the higher organisms, 1odide and chloride of 
mercury, by MM A. Mairet, Pilatte, and Combemal.—TIn- 
fluence of the lunar declinations on the displacement of the 
atmospheric currents, a reply to M. de Pavville, @y M. A. 
Poincaré. $ 
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BUTSCHLI’S “PROTOZOA” 


3rong’s Classen und Ordnungen des Thierreichs. New 
Issue. (Leipzig: C. F. Wintdr, 1883-4-5.) 
HE important work on the lowest division of the 
animal kingdom which Prof. Butschli, of Heidel- 
uerg, has un®rtaken for the publishers of the well-known 
eries of zoological treatises originated by the late Prof. 
sronn, 1s so far advanced as to enable us to form some 
stumate of its merits and to call for an extended notice. 
Whe separate parts of Prof. Butschli’s work which have 
ppeared at intervals during the last two years have now 
ccumulated so as to form a large octavo of goo pages 
nd 50 plates. The whole of the Protozoa have been dis- 
ussed with the exception of the Ciliata, the Dino-flagel- 
ata (formerly called Cilio-flagellata), and the Acinetaria. 
whe work does not comprise in its scope the Mycetozoa, 
which should, in the opinion of the present writer, be in- 
luded in the animal kingdom. This is the less to be 
egretted, since an excellent work on this group has been 
ecently published by Dr. Zopf, of Berlin, in the “ Ency- 
Jopadie der Naturwissenschaften,” and may be obtained 
eparately of the publishers, Trewendt, of Breslau. 

That the Mycetozoa are to be considered as animals 
ather than as plants 1s the opinion of no less an authonty 
shan the botanist De Bary, who has done more than 
my other observer to elucidate their life-history and 
structure. 

Butschli divides the Protozoa into classes as follows— 
he Sarkodina, the Sporozoa, the Mastgophora, and pre- 
sumably the Ciliata and the Tentaculifera, though of the 
ast two he haf not yet written. e 

The Sarkodina are divided into the sub-classes Rhizo- 
xoda, Heliozoa, and Radiolaria. 

The class Sporozoa contains the sub-classes Gregar- 
mda, Coccidia, Myxosporidia, and Sarcosporidia. 

The Mastigophora are grouped in sub-classes as Flagel- 
ata, Choanoflagellata, Cystoflagellata, and Cilioflagellata 
now altered to Dinoflagellata). 

Each of the sub-classes is treated of in turn in the 
horoughly systematic and comprehensive manner which 
he readers of Bronn’s “ Thierreich” know so well and 
ave so long appreciated. The treatment commences 
with a “Historical Review of the Development of our 
Knowledge of the Sub-class,” which is no formal repe- 
ition of familar commonplaces, but a really critical 
statement of the share contributed by various earlier 
iaturalists to the building up of our present conceptions 
m the subject. This is followed by a wonderfully com- 
dlete list of memoirs and papers relating to the group— 
mder the heading “Literature.” We have in many 
nstances tested th® completeness of these lists, and have 
ound that even short papers in obscure periodicals which 
appen to contain facts of real importance have been 
sluly hunted up and recorded by Prof. Butschli. 

Then follows a “Short Survey of the Morphological 
(Characteristics of the Sub-class and its Chief Divisions,” 
and after this each prominent morphological factor is 
taken spgparately and its variations in the group very 
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thoroughly discussed, references being given to the widely 
scattered writings of the numerous mucroscopists who 
have advanced this or that view or added this or that 
quantum of fact to our knowledge. Thus in the portion 
of the work relating to the Rhizopoda we find— , 

(1) The shell-structure of the Rhizopoda. A. Material 
of the shetl—(a) chitinous shells; (4) calcareous spells ; 
(ġ shells built up of foreign particles; (@) siliceous 
shells. B. The morphological structure of, the Rhizopod 
shell—(a) homaxonic shells; (4) monaxonic shells; (¢) 
polythalamous shells ; (¢) abnormal shell-formaton. 

(2) The structure of the soft body of the Rhizopoda— 
(a) general characters of the soft body ; (4) properties of 
the protoplasm of the Rhizopod-body in general; (©) 
differentiation of the protoplasm into special zones or 
regions ; (d) coloration of the protoplasm ; (¢) peculiar 
bodies enclosed by the protoplasm, namely, non-con- 
tractile vacuoles, gas-bubbles, and peculiar product¢ of 
metabolism, contractile vacuoles, nuclei; (7) pseudo- 
podia, movement and inception of nutmment in the 
Rhizopoda ; (g) gelatinous investment of the soft body. 

(3) Relation of the soft body to the shell and formation 
of the shell by the soft body. 

(4) Reproductive phenomena, colony-formation, and 
encystment of the Rhizopoda—(a) reproduction by simple 
division or budding ; (4) colony-formation in connection 
with the division or budding of the Rhizopoda; (ð 
encystment in connection with or without reproduction ; 
(d) copulation and conjugation in the Rhizopoda; (e) 
review of the attempts made to prove the existence of a 
sexual reproduction in the Rhizopoda. 

(5) Biological relations of the Rhizopoda—{a) habitat ; 
(2) nutrition ; (c) dependance on external life-conditions. 

(6) Taxonomy of the Rhizopoda—{a) historical deve- 
lopment; (4) review of the system of the Rhizopoda, with 
bref characterisation of the divisions, inclusive of genera. 

(8) Geographical distribution of the Rhizopoda. 

(9) Paleontological development of the Rhizopoda. 

This exhaustive discussion of the Rhizopoda occupies 
about 250 pages and 13 plates, in which the most im- 
portant forms are figured: the figures being selected from 
all sources, and showing not only shell-structure but all 
that is known with regard to the protoplasmic body. 

In the same thorough manner the subsequent groups of 
Sarkodina, of Sporozoa and Mastigophora are dealt with. 

One point, however, to which we have not yet alluded 
gives Prof. Butschl’s work an altogether exceptional 
value. From what we have hitherto said it might appear 
that the work is simply a well-digested and critical survey 
of other men’s work. This is not the case; the dis- 
cussion of each group possesses a special value and 
importance from the fact that Prof. Butschli has made 
very extensive researches himself ın regard to the Protozoa, 
and has especially given attention to doubtful points, so 
that he is able to speak with the authority of a specialist 
in nearly every case Portions .of these researches, for 
instance those on the Radiolama, on the Gregarinida and 
Myxosporidia (Psorosgperms), and on the Flagellata have 
been already published from time to time during the past 
five years by Prof. Butschli in various scientific journals. 
They have everywhere excited the greatest interest and 
have been recognised as most important additions to 
knowledge. In the present work they appear in due 
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place aad enable Prof. Butschli to give a decisive opinion 
upon many points on which authorities have hitherto 
differed. Many of the illustrations in the adnnrably 
engraved plates are also original. 

We mey perhaps remind our readers that it is to Prof. 
Butschli that we owe the first important paper in the 
recentdevelopment of our knowledge of the karyokinetic 
figures of dividing cell-nuclei. It is his investigation 


‘which demonstrated the identity of the changes in the 


nucle: of Ciliate Infusoria with the curious fibrillation of 
normal tissue-cells when in course of division, and more 
than any others have given a wide basis to the recent 
generalisations on this subject. 

Our author is not only extremely fair and scrupulous 
in citing all discoverable authorities for the facts which 
he sets forth as to the structure, &c., of Protozoa (our 
a microscopists of all ranks will find themselves 
cited and fairly considered), but he exhibits admirable 
judgment, temper, and caution in his treatment of vexed 
questions, He has wisely withheld his full discussion of 
the classification of the Radiolaria until such time as 
Haeckels Challenger work on the group is published. 
In the meantime his analysis of the various forms of 
skeleton which occur in that group is a masterly essay 
on a very difficult subject. 

With regard to the question of the chlorophyll cor- 
puscles of some Protozoa—considered by Brandt as 
parasitic Algæ—we gather that Prof. Butschli leans to 
the acceptance of that view ; but we shall look for a more 
definite judgment from him in relation to that question 
when he has to discuss such forms as the Cihata, Stentor, 
Bursaria, and Ophrydium 2 

It is noteworthy that Prof. Butschli includes the Vol- 
vocina and the “ Protococcus” forms in the Flagellata, 
being convinced of their relationship here in spite of their 
“holophytic” nutrition. 

It would be impossible here to point out the numerous 
new views of importance which are advanced in Prof. 
Butschli’s work It must be suficient to say that the 
book is absolutely invaluable to every student of micro- 
scopic life, and is perhaps the most remarkable attempt 
yet made by a distinguished original observer to co- 
ordinate and render available for use the entire series of 
works of his predecessors in a large and important field 
of study. E. R. LANKESTER 





PHENOLOGY 
Resultate der wichtigsten pflansen-phanologischen Beob- 
achtungen in Europa, nebst einer Frithlingskarte. 
Von Dr. H. Hoffmann, Professor der Botamk in 
Giessen. Anhang, Dr. Egon Ihne, Die Norwegischen, 
Schwedischen, und Finnlandischen Beobachtungen. 
(Giessen: J. Ricker’sche Buchhandlung, 1885.) 


HIS work, the results of forty years’ labour, forms a 
most important contribution to the literature on the 
subject of phanology. 

The work begins with an introduction, in which is 
explained the importance of phenological observations, 
particularly with regaid to comparative climatology and 
biology Then follows an investigation of the degree of 
accuracy to be obtained by this kind of observation, 
succeeded by a discussion as to how many years such 
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observations ought to be continued for” obtaining usefull 
and trustworthy information for comparative investiga- 
tion. A table is then given of those plants and their 
phases which the author, after forty years’ observations,, 
thinks the most proper for adoption with a view to inter- 
national reception. The number is fifty-three, and they 
are arranged accordingeto the calendar, to facilitate 
observation; which system appears with regard tos 
accuracy preferable to an alphabetical arrangement. 

A short notice follows of the most impoggant generali 
results of the work with respect to climatology andi 
biology, abstracted from the observations from the whole 
of Europe At the end of the introduction the author 
points out the next tasks for phzenological researchers. 

The remainder of the book contains an alphabetical list 
of all phzenological stations throughout Europe (about 
2000), with the geographical situation and elevation above 
sea-level Under each station are given in an alphabetical 
arrangement the mean dates of the simple phases known 
from the place, with the number of years of observation. 

It is to be seen that from a great number of these but 
one or two years’ observations have been published, 
whereas others extend to above thirty years. These 
dates are to be employed for comparing any single place 
with all the others. The mean dates are given as com- 
pletely as possible, because such comparisons are the chief 
object of the author for publishing this work. They are 
extracted and calculated from a vast number of lists pub- 
lished in a great many periodicals and works of all 
nations. 

With regard to spring flowers, the author himself has 
followed the plan of comparisons, giving under each 
station an indication of the number of days the single 
species open their flowers, sooner or later than at Giessen, 
the residence of the aythor, from which place, generally 
speaking, the most comprehensive observations have been 
published. Ina “spring map” of Europe at the end of 
the book the results of these investigations are entered, 
by which the mean progress of spring through different 
countries may be seen at a glance. 





OUR BOOK SHELF 


Louis Pasteur, his Life and Labours By his Son-in- 
Law. Translated from the French by Lady Claud 
Hamilton. (London : Longmans, Green, & Co., 1885.) 


THE name of M. Pasteur, owing to his many brillant 
and eminently practical discoveries, has been for some 
years so prominently before the general public that a 
popular and connected account of his life and labours 
cannot fail to be interesting and instructive reading to 
every educated member of the community. In this 
respect the present volume must be considered a signal 
success and a valuable addition to popular scientific 
literature But the importance of the book reaches a 
step further, for it gives to the scientific world an authentic 
account of the development and progrees of M. Pasteur’s 
discoveries, since itis written by one who has been and is 
still hving with M. Pasteur ın the bonds of intimate friend- 
ship, and who has received his information directly from 
M. Pasteur himself. While to the general reader the 
achievement of a discovery is the only and great point of 
interest, to the scientific reader ıt 1s only one of many, 
the history of a discovery being one of them, and not the 
least important one, for it reveals methods and manner, 
and it gives us a true insight into the working*of the 
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mind, more so than the contemplation of the actual 
tesults. Looking at the book in this sense, we must con- 
sider it of mestimable value to every worker in the same 
field of research. 

The many and great researches of M. Pasteur—amongst 
whjch may be mentioned his discoveries that every one 
of the many kinds of ferrmentagions depends on the growth 
and activity of a definite and specific microbe; his long- 
continted controversy and final refutation of the doctrine 
of spontaneous generation, his immensely practical dıs- 
coveries O®™ the sukworm diseases, on the attenuation of 
the virus of splenic fever and of hydrophobia are descnbed 
with great lucidity and their history and progress ren- 
dered in a very spirited and fascinating manner. Reading 
the volume, one does not know what to admire more in 
M. Pasteur’s life and labours — the way in which a 
problem is stated, worked, and solved ın all its theoretical 
and practical bearings ; the energy and perseverance with 
which he forces natuteto yield up her secrets ; the fertility 
and resources of his genius, or the ready way in which he 
goes to work to set at rest by direct experiment all objec- 
tions and to remove possible sources of error. His 1s a 
truly grand lıfe and his labours grander still | 

The translator is to be congratulated on the admirable 
way in which she has fulfilled. her task. Prof. Tyndall’s 
prence forms an interesting and valuable ‘part of the 

ook. E. KLEIN 


The Microtomis?s Vade-Mecum. A Handbook of the 
Methods of Microscopic Anatomy. By Arther Bolles 
Lee. (London: J. and A. Churchill, 1885.) 


IN the preface the author tells us that the aim of the 
book is to put into the hands of the instructed anatomist 
“a concise but complete account of all the methods that 
have been recommended as useful for the purpose of micro- 
scopic anatomy,” and also “that it is to serve as a guide 
to the beginner.” After a perusal of the book we venture 
to say that, although the book will prove useful, it is 
neither a concise, still less a complete, account of all the 
methods, nog willit serve as a guide to the beginner. As 
far as we can see, it is a collectitn of formule, published 
by various authors in various journals and archives. 
and- particularly reported in the fourna/ of the Royal 
Microscopical Society. The formule are more or less 
promiscuously given, and without an attempt of intelligible 
selection. For many formule references to iheir authors are 
given, but in some places these references are incomplete, 
in others they are wrong, since methods discovered by 
one are ascribed to another. Nor can we see the use of 
describing a host of minute and sometimes quite insig- 
nificant modifications of a certain method, as A’s, B’s, 
C’s, &c., method. 

As regards the beginner, we venture to say that the 
book will fail to come up to the expectations of its author. 
What the author for this purpose ought to have done is 
to give us a list of ready methods which he himself has 
tried and found useful in the examination of the various 
tissues. 

The important branch of the examination of hving 
issues, the methods used for the application of reagents, 
heat, gases, electrical currents, &c., on fresh and living 
tissues are not included in the book ; their treatment, and 
a few illustrations of apparatus used in microscopic Zech- 
nigue, would prove a useful addition. E. KLEIN 





LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous conumunications. 


The Late Prof. Clifford’s Kinetic 
ProF. Tait, in his notice of Clifford’s ‘‘ Common Sense of 
the Exact Sciences” (NATURE, vol. rrxii. p. 124) has brought 


. 


so prominently forward the statement made in Prof, Pearson’s 
footnote—‘‘ the manuscript of the ‘ Kmetec’ was left in a com- 
pleted state,” that I think it is fitting I should somewhat 
anticipate what will ultimately be stated when the manuscript in 
my hands has been printed. All the manuscript begring upon 
the ‘ Dynamic,” aker having, I think, p under Mr. F. 
Pollock’s eyes, was handed over to me, and with it Mrs. Cliffoid 
gave me, for use,! nine German text-books in case $ should 
need them to fill up any gaps ın the manuscript. It 1s needless 
to say that there have been ‘‘reasons” why this manuscript has 
not hitherto seen the light ; suffice it now to say that the con- 
tinuous portion has been received by Messrs. Macmillan, and 
the printing is to proceed forthwith. But of what does the con- 
tinuous part consist? I have a draught before me of the work 
as originally contemplated by the author: Books iL, 1i., iii, 
form the ‘‘ Kinematic” ; Book iv., entitled “ Forces,” 1s broken 
up into ten or eleven sections. It is this portion which is con- 
tinuous, and which takes up about forty pages of manuscript. 
Book v. was to treat of ‘Stresses ; ” Book vi., of “ Heat ;” and 
Book vii., of ‘* Waves and Vibrations.” Of these latter books 
I have only stray leaves here and there. Itis said ‘‘ Fools rush 
in where angels fear to tread.” I certainly do not propose to try 
to Supplement Clifford’s work, but what I do propose is to get 
out all the continuous part in continuation as approximately as 
I can of the ‘‘ Kinematic” and to relegate the odds and ends to 
an appendix. If any mathematician thinks some other course 
referable, I shall be glad to let him see the ‘‘slips,” and will 
ope to profit by his advice. I am in the receipt of letters from 
distinguished teachers which express a hope that the léctures I 
referred to (NATURE, vol. xxvii. p. 4) may see the light ; but this 
point 1s still, I believe, under consideration. R. TUCKER 
University College School, June 13 





&ky-Glows 


A MAGNIFICENT ane of red sky-glow has been seen here. 
The last observed was in September last (the 17th, the 27th, and 
the 28th), and only feeble ones have been noticed since up to 
June 11. At that date the sky glowed with a magnificent 
giayish pink on the whole of the northern horizon until 9 o’clock 
m. Festerday the glow was still brighter, and at 9 15 p.m. 
it extended over the whole of the northern and north-eastern 
horizon It was brighter than even last year, but acquired its 
maximum of brilhancy at a later hour than last summer. 
Clairvaux-sur-Aube, France P: 





Flying Fish 


AN excellent opportunity of observing the aerial means of pro - 

ulsion in the flying fish was afforded me during a sıx days’ calm 
ately when crossing the Bay of Bengal. This must be my ex- 
cuse for again touching this subject. I watched day by day 
some hundreds rise under the bows of the ship. ‘The water 
surface was a glassy calm. As each fish rose it spread its wings 
at once, apparently beating the surface with them two or three 
strokes before they steadied out. I say apparently, for it was 
not a definite beat so much as a struggle to nse. The tail which, 
of course, under water was in rapid motion, to escape from the 
ship, now gave ten or a dozen rapid beats, which could be 
counted by the ripples on the still surface, and the fish was off in 
aerial flight. As each fish lost the impetus of the first rise, 
which generally happened at about forty yards, the binoculars 
showed us the anal fins, which had till now been fully extended, 
drooping to feel the water. As soon as the surface was felt the 
tail was quickly introduced, and five or six smait strokes, also 
indicated by ripples, brought the impetus up again and cared 
the fish about another thirty yards, when another droop sent it 
on again, and so foith, some of the older fish travelling in this 
way 400 to 500 yards. The younger fish frequently fell awk- 
wardly im this attempt to regain impetus. here waves are 
running it requires a clever fish to gain impetus by a few 
judicious strokes on the*crest of a wave, and many a fish tumbles 
over m the attempt. 

I once saw a fish rise close to the ship’s quaiter, and it flew 
parallel with the ship, pursued below by a dolphin or bonita. 
The latter followed every sway of the flying fish, keeping almost 
under it, At the first dip of the tail the pursuer made a dart 
forward, but missed it, and again dogged its pray by keeping 

1 These books are to be presented to University College Library after I 
have done with them. 
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just under it. On! the second dip the tail went into its pursuer’s 
mouth, and there was an end of the flyer. It always struck me 
that it seemed a stiain on the fish to keep the wings extended. 
May 15 ALFRED CARPENTER 
e 








o THE UNIVERSAL MERIDIAN® 


AFTER some preliminary historical matter Dr. Janssen 
proceeded :—The question as to which of all the 
meridians encircling the earth ought to serve as the 
starting line in the general numeration of the longitudes, 
is the question known as that of the prime meridian—a 
famous question oftentimes taken in hand, never defini- 
tively settled, and which the Congress of Washington was 
charged to decide. Such was at least its intention. 

The ancients, who had just ideas in all matters, per- 
fectly understood that a prime meridian ought to be placed 
at the origin of the lands to be measured. Marinus of 
Tyre, and after him Ptolemy, chose quite naturally, as 
the point of departure for their longitudes, the extremity 
of the world which was best known to them. What was 
this extremity? It was the islands which navigators en- 
countered beyond the pillars of Hercules in an enchanting 
climate, where the inhabitants, freed from every toil, lived 
in peace and happiness on the abundant spontaneous 
fruts of a prodigal soil, the Fortunate Isles, as they were 
called, which people pleased themselves with assigning, 
as a final resting place (Elysian fields) to the souls of 
heroes ! 

Homer, Hesiod, Pindar, Plutarch, speak to us of these 
Fortunate Isles, which were then regarded as the extreme 
limit of the western dependencies of Africa. Afterwards 
they were the unknown sohtudes of the ocean. 

It is from these isles, then, that the great heir of the 
geography of the Greeks starts his numeration of longi- 
tudes. Here again, however, the ignorance of the ancients 
in the matter of measures did not allow the maintaining 
of so natural a point of departure. The indifferent know- 
ledge of the position of the Fortunate Isles damaged the 
whole system, and people later on were compelled to 
revert to the continent where the measures were less 
uncertain. 

Following Greek science came the middle ages, when 
the scientific idea disappeared, and was replaced by a 
religious or political idea. The first line of longitudes 
was taken anywhere, People took their meridians from 
capitals, or remarkable places ; every one chose his own 
centre, and the confusion grew to be intolerable. It is 
noteworthy how it was France which gave the signal for 
the resuscitation of the scientific idea in this question, 
and that it is to the great Richelieu we owe it. 

It is, however, a false idea of Richelieu’s action to 
consider it as directed by a pure intention of scientific re- 
form, and by the desire alone of serving the general 
interests. Richelieu is above all a political spint, and 
pohtical interests dominate his preoccupations. At the 
same time, however, he is a unifying and innovating 
genius, who feels the necessity of order and serves that 
necessity by general, great, and elevated measures, for 
such is the form of his spirit. ° 

What, in fact, was the point of departure of a reform 
such as science disengaged from all personal interest 
would alone dictate atthe present day? A jealous quarrel 
among maritime nations in reference to commerce | 

At the commencement of the seventeenth century 
France made a trial of commerge in distant parts, 
particularly in the Indies and A mergea. 

The navigation and traffic of these countries were then 
in the hands of the Spanish and Portuguese, who, 
however Iittle they agreed on the division of these 
rich spoils among each other, were nevertheless wonder- 
fully united when there was a question of interdicting 


t Lecture by Dr. Janssen at th: Pans Ceographical Society. 


others from sharing inthem. The French ships appearing 
in the seas either of the East or West Indies were, in 
point of fact, chased by the Spamards and the Portuguese ! 
Awaiting the time til he had rendered the French navy 
strong enough to dispute with these nations a property 
which on the whole was the right of all the world, Riche- 
leu sought to draw aroung France a maritime zone ot 
protection. He accordingly negotiated and obtained that 
on this side of the prime meridian fixed on this oecasion 
and to the north of the tropic of Cancer every French 
ship, whencesoever it may have come and watever its 
cargo, should be safe from the pursuit of foreign vessels. 
Beyond these limits the argument of the strongest was to 
have force. France was at peace with Spain and Portugal 
on this side, at war on the other. A cunous state of 
affairs, recalling to some extent the word of Pascal: 
“ Vérité en deçà, erreur au dela |” 

And yet have we really the right at this day to look 
on an arrangement of this kind as such a strange one? 
Have we not now what the casuists of international law 
call the &at de représatiles—a state mn virtue of which 
one may blockade the ports of a nation, burn its arsenals 
and destroy its armies, without being in declared war, 
and without ceasing diplomatic relations with ıt ? 

The object of the great Minister was evidently to secure 
a refuge for our marine till such time as it was able to 
contend with others—a goal for which he laboured with 
such admirable success that before his death our navy 
was constituted and the basis laid of that colonial greatness 
which came with Louis XIV, and Colbert. 

Such, then, was the pohtical motive at work. But in 

ursuing this question of colonial commerce the mind of 
Redes was for a moment turned to geography. He 
needed a pure line of demarcation, not liable to be dis- 
puted, aad found it in the ancient meridian of the 
Canaries. He resumes the geographical idea of Marinus 
of Tyre and of Ptolemy. He places his meridian as far 
tothe west as possible in the archipelago of the Cananes—- 
in the island of Ferro, and the longitudes are to be 
counted east of it. All the other meridians of fhe continent 
are excluded. : = 

Accordingly, and I insist on the fact, all the qualifica- 
tions of a universal meridian, such as science might be 
able to establish at this day, were combined in Richeliep’s 
meridian. 

(1). It is universal and fit to be so, seeing it personifies 
no nation, but is, on the contrary, the determination of a 
purely geographical idea ; namely, the position farthest to 
the west of the ancient world, 

(2). The numeration of the longitudes is very natural. 
It brings the numerical augmentation of the longitude into 
harmony with that of the local time. It sets forth no 
negative longitude—a system which, in our opinion, is 
defective, when there is a question of universal numeration 
of longitudes. 

(3). It places the first mendian in the sea, as geographers 
have always desired. 

The appointment of Richelieu had but one fault : it was 
in advance of its time—not in respect of its utility and 
urgency, but of its means of realisation. 

In order to establish a meridian at any point it is 
necessary to be able to connect this point exactly with 
all well-known points which are to be brought into rela 
tion toit. Now, by reason of various cimgumstances, chiet 
amongst which was the state of war then prevailing, the 
longitude of this island of Ferro was not known till a century 
later, when P. Fouillée, astronomer and naturalist, pro- 
ceeded to the Canaries by order of the King and the 
Academy, and there made observations on the occulta- 
tions of the satellites of Jupiter, whence he determined 
the position of Orotara in Tenenffe, and consequently, 
by means of a triangulation, the position also of the island 
of Ferro. ° 
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In the meantime a conventional position had been 
arranged for the island of Ferro. In fact,at the beginning 
of the seventeenth century our geographer Delisle 1s found 
placing the meridian of the island of Ferro on his maps 
20° W. from Paris. 

_ The grand geographical idea of Richelieu was, accord- 
ingly, not maintained ints imeegrity. Paris, in fact, gave 
the point of departure. 

Delle was a geographer of very great merit, and 
accomplished a real reform in the science by always 
seeking t@establish astronomical determinations as the 
basis of geography. Delisle and d’Anville placed France 
in the seventeenth century in the front rank in geography. 
Be it added that, while France had thus an undisputed 
superiority in geography, she at the same time took the 
initiative ın inventing hydrographic methods, and produc- 
ing the most beautiful hydrographic works, as I had occa- 
sion to call to remembrance at the Congress. 

In thus speaking of the labours of France shall we not 
be allowed to recall our present activity in the branches 
which engage us? J shall say but a word in passing. But 
in fine, are we not accomplishing great things even at the 
present day? The creation of the port of Rochelle, estab- 
lished on new and profound scientific principles; the 
p oade junction of Spain and Africa ; the great geodetic 
abours of France resumed; the publication of the 
astronomical and nautical ephemerides, the most com- 
plete and perfect in existence ; the fair series of determi- 
nations of longitude of high precision, undertaken under 
the auspices of the Bureau of Longitudes ; those sublime 
cosmogonical theories which qe being elaborated at this 
very moment ; finally, and without passing beyond the 
domain of geography, let us not forget the great enterprises 
of our president, who everywhere vindicates the genius 
of France, and whom age seems to spare in the interest of 
our glory—have we not inall that a sum of sterling sub- 
stance, and is ıt not proper to call it to mind at a moment 
when every one is putting his claims forward ? 

These preliminary explanations made, we may now, 
with your permission, address ourselves to an analysis of 
the labours of the Washington Congress. 

This Congress, assembled by the zeal of the United 
States Government, was formed by the diplomatic and 
scientific representatives of the different States invited. It 
was officially charged with the task of studymg the 

uestion of a universal meridian and of cosmopolitan 
time, and of formulating propositions, which, it 1s true, 
were not to be binding on the Governments represented, 
but were yet to serve as a basis for further negotiations 
and definitive resolutions. 

‘When the invitation of the American Government 
reached the Government of France, the latter applied to 
the Academy to name the delegates which should repre- 
sent France scientifically at the Congress. This step was 
followed by the appointment of a Grand Commission 
comprising representatives of all the sciences and services 
interested, and in which the Academy of Sciences was 
largely represented. 

This Commission, presided over by the Dean of our 
Astronomical Section, held numerous meetings, at which 
they discussed with the greatest care and with high 
authority the questions composing the programme of the 
Washington Congress. The resolutions which this Com- 
mission adopted, formulated in a remarkable report of 
M. Gaspari and fully accepted by the Government, formed 
the basis of the instructions given to the French 
delegates, 

The Congress opened on October 1 in the Diplomatic 
Hall of the Department of State. 

On the formal demand of the French delegation the 
Congress allowed that the motions and speeches delivered 
in the English language should be translated into French, 
and that the procès-verbaux should be drawn up in the 


two languages. To secure the accuracy of the French 
version M. Janssen accepted the duties of secretary. 

The Congress invited certain learned men present at 
Washington to assist at the sittings, and to tke part in 
the discussions. Among them may be named Messrs. 
Newcomb, Asaph Hal, Sir William Thomson, and Prof. 
Hilgard. . 

On examining the composition of the assembly it will 
be seen how largely Eoelaed and America were repre- 
sented, and yet, to add to the force which such a numerous 
and eminent representation was calculated to give them 
in the discussion, there was joined to it, under the form of 
invitation, the support of the most eminent men of learning 
of America or England present at Washington. 

Finally, without at all wishing to callin question the in- 
dependence of any one present at the Congress, it 1s yet 
difficult not to be struck by the fact of invitations being 
addressed to all the small States politically allied with the 
United States. . 

Such was the arena on which France was called to 
defend her interests. 

Luckily, however, we had no personal interest to contend 
for. The France of the nineteenth century does not, any 
more than the France of the eighteenth and seventeenth 
centuries, deem herself entitled to consider national interest 
m questions of a scientific and universal character. 

In conformity, therefore, with the spint which ruled the 
institution of the metrical system the French representa- 
tion at the Washington Congress solely maintained the 
principle of a meridian such as science would designate 
and such as would be most advantageous for the general 
interest. 

At the opening of the sittings a member of the American 
delegation, expressing, no doubt, the sentiment of his 
colleagues, at once porom the meridian of Greenwich 
as the international meridian. If this proposition had 
been adopted the main question which called the Con- 
gress together would have been decided, and that, so to 
say, without discussion, and without the questions of 
pore and general interest, which we wished to defend, 

eing so much as entered on, 

The delegate of France raised his voice against this 
summary and inadmissible method of procedure. He 
pointed out that, before proceeding to choose any meridian 
in particular, it was necessary to come to a decision on 
the question as to whether a universal meridian should be 
fixed upon or not, and, if this question were settled in the 
affirmative, according to what principles they should 
choose this meridian. 

The legitimacy of this demand was evident. It was 
accepted, and the proposition of the American delegate 
was temporarily withdrawn. 

The question of fixing a single meridian of departure 
for all nations having been submitted to the Congress, it 
was unanimously agreed to choose such a mendian. 

It next remained to be decided according to what 
principlethis meridian should be chosen—whether, namely, 
the choice should be made among the observatories 
already existing, or whether the choice should be made 
with a view exclusively to geographical conditions, and 
to the service which the meridian was destined to 
render. 

On this question the French scientific delegate begged 
permission to speak, and delivered the following dis- 
course :— 

“Tf after so many ffuitless attempts recorded by history 
to arrange a single ‘iniversal system of longitudes this 
question is now again resumed, then in our opinion it has 
no chance of definitive success unless it is established on 
a purely Saas tee basis to the rigorous exclusion of 
all national rivalries, 

* We do not, therefore, come here to support a candi- 
dature, we put ourselves completely outside the arena of 
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debate, and are consequently infinitely freer to express 
our opinion and discuss the question from the one pomt 
of view of the interests of the projected reform. 

“The history of geography shows us very numerous 
attempts at the unification of longitudes, and on searching 
into the causes of the failure of those attempts,«many of 
them véry happily conceived, one is struck by the fact 
that they seem reducible to two main causes, one of a 
scientific, the other of a moral nature. The cause of a 
scientific nature lies in the inability of the ancients to 
determine exactly the relative positions of points taken 
on the globe, particularly in the case of an island re- 
moved from a continent, where the distance between the 
two was not determinable by itinerary measures. 

“Tt was thus, for example, that the first meridian of 
Marinus of Tyre and of Ptolemy, placed in the so-called 
Fortunate Islands, could not continue to be used, not- 
withstanding the advantage belonging to the choice of a 


position in the extreme west of the then known world, on ' 


account of the uncertainty attaching to this point of 
departure. 

‘This very regrettable reverse served to give a wrong 
direction to the question. People were obliged to revert 
to the continent. Instead of regarding a common origin 
of longitudes indicated by nature, people took their first 
meridian from a capital, from remarkable places, from 
observations. The second cause to which I referred, 
the cause of a moral kind—namely, national jealousy— 
led to the multiplication of geographical origins, whereas 
the nature of things would have demanded their reduction 
to one single origin. 

“In the seventeenth century Cardinal de Richelieu, 
seeing this confusion, wanted to resume the idea of 
Marinus, and assembled at Paris learned men of France 
and foreign countries. The famous meridian of the 
island of Ferro was the result of their conferences. Here is 
a lesson which we ought not to lose sight of: the mendian of 
the island of Ferro, which had at first the purely geographi- 
cal and neutral character alone able to render it, and main- 
tain it as, a first mternational mendian, was displaced 
from its primary position by the geographer Guillaume 
Delisle, who, to aa the figures, placed it ın round 
numbers 20° west of Paris. This unhappy simplification 
completely changed the principle of impersonality. It 
was no longer an independent meridian, but the meridian 
of Paris disguised. Nor were the consequences slow in 
making themselves felt. The meridian of the island of 
Ferro, from that time regarded as a purely French 
meridian, wounded national susceptibilities, and thus lost 
the future which was certainly in store for it had it re- 
mained true to its first intention. 

“This was a real misfortune for geography. Our maps 
in their process of improvement ought to have main- 
tained the unity of departure, instead of confusing it ever 
more and more. 

“If from the time when astronomical methods were 
sufficiently advanced to allow the fixing of relative posi- 
tions with the degree of precision required for general 
geography (a state obtaining from the end of the seven- 
teenth century), the idea of Marinus of Tyre, so just 
and so geographical, had been resumed, the reform 
would have been effected two centuries sooner, and we 
should now have been in the full enjoyment of it. But 
people fell into the error of losing sight of the very prin- 
ciples of the question, an error to which the foundation 
and multiplication of observatoney at that time greatly 
contributed. Furnishing relative positions, as they of 
course did, with great precision, each of these establish- 
ments was chosen by the nation possessing it to give it 
a point of departure for longitudes, so that the interven- 
tion of astronomy in these questions of a geographical 
nature—an intervention which, properly understood, should 
have been so advantageous—served only to remove us 
further from the object to be attained. 


| «The study of these questions leads us to establish 

‘a very necessary distinction between the meridians 
of a geographical or hydrographical nature,,and the 
meridians of observatories. 

“The meridians of observatories must be regarded as 
essentially national. Their office is to enable obserwa- 

| tories to depend on each other fer the unification of their 

' observations. They also serve as a basis for geodetic 

| and poeri pui labours executed in connection with 

l them. Their functions, however, being of entirely 

special character, ought in general to be limited to the 
country possessing them. 

“The first meridians in geography, on the othér hand, 
do not require to be fixed with a precision quite so 
delicate as that exacted by astronomy; but in return 

. their domain ought to be comprehensive, and while it is 
serviceable to multiply observatories, it is necessary to 
renee to the utmost the ongins of longitude in geo- 

pay. 

“Jt may further be said that if the site of an observa- 
tory ought to be chosen under considerations of an 
astronomical description, a meridian of departure in 
geography ought to be fixed on grounds of a geographical 
description. 

“Have these two so different functions always been 
well comprehended, and a distinction of such vital 
moment properly observed?’ By no manner of means. 

“ Seeing the observatories, by reason of the labours ot 
high precision executed by them, furnish admirable data, 
each nation in a position to do so has assigned to its 
principal observatory not pnly the geodetic or topogra- 
phical works undertaken at home—a task very proper to 
it; but likewise the general works of geography or hy- 
drography executed abroad—a confusion of functions 
compnising in it the germs of all the difficulties under 
which we now labour. 

“Tn proportion, therefore, as cartographic labours ac- 
cumulated, the necessity of establishing unity in all that 
relates especially to general Seomtaphy oA more and 
more felt. This explains how the questiomof a single 
meridian of departure has been so often raised in recent 
times. 

“Among the asseinblies occupied with this question 
that principally deserving our attention 1s the one held at 
Rome last year. For many even of our colleagues the con- 
clusions adopted by the Congress of Rome settle the 
matter. Those conclusions must, therefore, very particu- 
larly engage our attention. 

On reading the reports of the sittings of that assembly 
I was struck by the fact that in a meeting embracing so 
many men eminent for their learning and speculations, it 
was the Uti/:farian side of the question which was espe- 
cially considered, and which finally dictated the sense of 
the resolution taken. 

“Thus, instead of laying down the great principle that 
the meridian which should be offered to the world as a 
point of departure for all the longitudes of the earth 
ought, above everything else, to have an essentially geo- 
graphical and impersonal character, the question was 
simply asked, which among the mendians of observatories 
was the one possessing—permit me the expression—the 
largest following (/a cltentéle la plus nombreuse). 

“In a question of a geographical, mugh more than of 
a hydrographical, interest, as almost all mariners confess 
(seeing that, ın fact, there exist but two prime nee ps 
cal meridians, Greenwich and Paris), a primary meridian 
is taken, the dominating character of which 1s marine. 
And this meridian, instead of being chosen according to 
the configuration of the continents, is claimed for an ob- 
servatory. That is to say, the pnme meridian 1s chosen for 
a mere chance spot on the globe, and one which, more- 
over, 1s very inconvenient, for the function the meridian 
is intended to perform. Instead, finally, of profiting by 
the lessons of the past, an element of national rivalry is 


. 
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introduced into a question which ought to unite the votes 
of all interested, 

“ Well, I say that considerations of economy and of use 
and wont ought not to blind us to the principles which 
should govern this question, and which can alone render 
its settlement universally acceptable and permanent. 

“ But further, this argumenteof economy, and use, and 
wont, which is advanced as a reason of determinative 
force, fas validity, it is true, for the majority for whom 
it is brought forward, but for them alone, and leaves for 
us exclusivtly the burden of change in habits, publica- 
tions, and maps. 

“Seeing the report holds us of so light account in the 
balance, allow me briefly to recall the past and the 
present of our hydrography, and for this purpose I 
cannot do better than cite a few passages from a work 
communicated to me, and emanating from one of our 
foremost hydrographers. ‘France, says he, ‘created 
more than two centuries ago the oldest nautical ephemer- 
ides in existence. She was the first to conceive and 
execute the great geodetic operations having for their 
object the construction of maps civil and military, the 
measure of mendional arcs in Europe, America, and 
Africa. All these works were and are regulated by the 
meridian of Paris. Almost all the astronomical tables 
which the astronomers and mariners of the entire world 
make use of at this day are French, and calculated in 
reference to the meridian of Paris. As regards oceano- 
graphy, more particularly marine surveying, the precise 
methods employed at the present day by all the nations 
are of French origin, et our maps, all based on the 
meridian of Paris, bear names such as those of Bourgain- 
ville, La Pérouse, Fleurieu, Borda, d’Entrecasteaux, 
Beautemps Beaupré, Duperrey, ‘Dumont d'Urville, 
Daussy—to mention but a small number of those who 
are no more, 

“ Our existing hydrographical collections count more 
than 4000 charts. Deducting from this number those 
which the progress of exploration has rendered no longer 
available, there remain about 2690 charts in use. 

“Of this number more than a half represent original 
French surveys which foreign nations have in great part 
reproduced. Of the remainder the general maps are the 
result of the labours of discussion carried out at the 
marine depdt where all documents, French as much as 
foreign, were utilised, and relatively few of them are the 
expressions pure and simple of foreign labours. Our 
surveys are not limited to the coasts of France and its 
colonies, There 1s hardly a region on the globe for 
which we do not possess original labours: Newfoundland, 
the coasts of Guiana, of Brazil and La Plata, Madagascar, 
numerous points of Japan and China, 187 onginal charts 
relative to the Pacific Ocean. We must not omit men- 
tioning the fine work of our hydrographical engineers on 
the West coast of Italy, which was honoured by the 
International Jury with the grand medal of honour at the 
universal exhibition of 1867. The exclusive use by 
mariners of the meridian of Paris is grounded on con- 
siderations of a past of 200 years such as we have briefly 
recalled. 

“The adoption of another prime meridian would in- 
volve a change in the graduation of the 2600 charts of 
our hydrography, would involve a similar change in our 
maps for nautic#l instruction numbering over 600, and 
would of necessity entail a corresponding change in the 
connaissance des Heed he 

“ These are considerations deserving to be pondered. 
Well, if under these conditions the projected reform, in- 
stead of being inspired by the high principles which should 

overn this subject, is to take for its basis simply a regard 
or the use and wont of the largest number and their ex- 
emptign from all sacrifice, reserving for us exclusively the 
burden of change and the abandonment of a dear and 
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glorious past, are we not, then, justified in saying that a 
Proposal formulated in this sense would not be accept- 
able 

“When at the end of the last century Frapce esta- 
blished the metre, did she proceed in this way? Did she, 
as a measure of economy, and not to change anything in 
her habits, propose her foot-rule to the world? You know 
the facts. The truth is, we turned everything at home 
topsy-turvy—habits and material. And the measure 
chosen related, as it is, only to the dimensions of our 
globe, is so well disengaged from every French tie that in 
future ages the traveller who will trample on the ruins of 
our cities will be able to ask himself by what people was 
invented the metrical measure which his feet may chance 
to light on. 

“ Permit me to say that it is in this way a reform is 
established and rendered acceptable. It is by setting 
oneself the example of self-sacrifice and by completely 
effacing oneself in his work that resistance is disagmed 
and that a sincere love of progress is attested. 

“ I hasten to say that I am persuaded that the proposal 
voted at Rome was neither made nor suggested by Eng- 
land, but I doubt whether, if accepted, it will render a 
true service to the English nation. An immense majority 
of the sailors of the globe navigate with, English a ares 
it is true, but itis a homage of fact rendered to the great 
maritime activity of this nation. The day, however, when 
this supremacy, freely accorded, is changed into a 
supremacy official and imposed, it will undergo the 
vicissitudes of every human power, and this institution, 
which by its nature is of a purely scientific order, and to 
which we desire to assure a long and peaceable future, 
will become an object of keen and jealous rivalry among 
the nations. 

“ All this shows how much wiser it would be to take for 
the origin of terrestrial longitudes a point determined by 
puey geographical considerations. On our globe nature 

as so distinctly separated the continent on which the 
great American nation are now developing themselves 
that from a geographical point of view there are but two 
possible solutions, both very natural. 

“ The first solution would consist in returning to the 
solution of the ancients with a little modification, by 
placing our first meridian towards the Azores ; the second 
in releg.ting it to the immense straits separating America 
from Asia, towards the confines of the north, where the 
New World reaches out a hand to the Old. 

“These two solutions may be discussed, as they have 
often and again quite recently been by one of our ablest 
geologists, M. de Chancourtois. 

“Each of these meridians unites in it the fundamental 
conditions required by geography, and on which people 
have always been agreed, when national meridians were 
eliminated from the debates. As to the determination of 
the point adopted, the astronomical methods which are 
now so perfect would furnish it with as a great a degree 
of exactness as geography would require 

“But what need of a special and costly determination 
of longitude for a pot which may be placed arbitrarily 
provided it is comprised within certain limits, such as to 
satisfy the condition, for example, of passing by a strait 
or traversing an island? It is enough to mark out a 
proximately the point adopted. The position thus na 
tained will be referred to each of the great observatories, 
which will be related to one another and chosen for this 
purpose, and this list of relative positions will constitute 
the definition of thé first mendian. As to a material 
sign on the globe, should such be wanted, a point by no 
means necessary, it will have to be placed in oy 
with this definition, its place would have to be shifted till 
such conformity was obtained. 


(To be continued.) 
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GUESSINGS AT TRUTH 
I. 
LD SPENSER, in his wondrous Allegory, tells 
us— 
S... he, that never would, . 


: ould never :—” 


We are constantly reminded that we must creep before 
we can walk. So that we cannot look coldly or sarcastic- 
ally on 

7 “t. . . budding Genius’ earliest essàye,” 
provided always that we are sure of the earliness. For 
there often is a strange resemblance between the erratic 
first fights of the scientific fledgeling and the habitual 
evolutions of the time-hardened Paradoxer or of the 
Paper-Scientist. 

Besides the mere dozen or so of really successful 
Physicists, all that the world seems able to produce at 
any one time, even in these later years, and whose efforts 
can at the best be rarely called more than Guesses, there 
is an untold multitude whose Guessengs are irrepressible. 
These, unlike some at least of the former, never hide 
their light under a bushel. From week to week we view 
with curious awe the increasing piles of pamphlets under 
which our shelves and table sag, groan, and crack! Let 
us make an effort, and get rid of some of them. Not to 
the waste-basket —at least not at once—for there is 
something in almost every bundle of hay (in the Soudan 
it is not needles, but bricks and slag), and this is usually 
worth searching for, were it only in the interests of justice 
to those who have thus (unconsciously ?) hidden them. 
We take the bundles as they come; many are rotten and 
can be tossed aside at once, others require more careful 
scrutiny. 

The first we light upon is by our particularly modest 
contributor John O'Toole! [He does not seem to be 
aware of the powers of Peroxide of Hydrogen, which 
(Hodge we did not proclaim the fact) enabled us on a 
ormer occasion easily to penetrate his izcognito. But his 
secret is safe with nei His present work is a singularly 

uaint protest against the modern abuse of elementary 
drama] terms, and as such ıs well worthy of careful 
perusal. There can be little doubt that, of all physical 
subjects, as presented in an elementary form to the 
beginner, Dynamics is the most repulsive. And it stands 
at the very threshold. Mr. O’Toole shows the natural 
working of a clear, logical, mind in the middle of the 
present chaos. His pamphlet is one which should be read 
by all; for, though he hits all round and sometimes 
attacks the very giants of Science, he invariably hits fair 
as well as hard. It would take a whole article to discuss 
fully the questions he raises: suffice it to say that the root 
of the confusion which he so justly exposes is that little, 
but much-abused word Force; and to quote the following 
pregnant sentence as showing his point of view :— 

“ When we behold . . . a group or sequence of phenomena, 
we tnsert force among them of ourselves, because we know from 
experience that if our organism were substituted for the acting 
or resisting body, we whould have the sensation of pressure.” 


Next we take a couple of smaller, but more ambitious 

amphlets?:—in each of which the Past, Present, and 
Future of the Universe are promptly settled, though the 
terms of settlement are by no means identical. When 
we find, however, that Herr Zehnder, in the second 
sentence of his pamphlet, says that insuperable objections 
can be raised against the hypotheses of Helmholtz as well 
as against those of Kant, Herschel, and Laplace, decause 
they take too little account of the existing laws of 
mechanics, we begin to understand him; and we have 

I Ansa Dynamica. Dublin: Hod, Figgis, and Co , 1884 

2 Ueber die Entwickeling des Weltalls und den Ewigen Kreislauf der 


Materie. Yon L. Zehnder Pasel 1885. 
On the Puinre of Lyfe and the Universe, according to Scrence Dundee: 
W. A. Drummond, 1883. 
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only to turn over a few pages to find him thoroughly 
revealed. His bugbear is the Dissipation of Energy :— 
and he informs us that the “ Eternal Circulation of Matter” 
—in virtue of which all aggregations such as the sun will 
ultimately explode into their former nebulous condition, 
to recommence their condepsatign, &c.,—is an immedfate 
consequence of THE PRINCIPLE OF THE CONSERVATION 
OF LIGHT! ° 
Our rival author sums up Afs Kreislauf as follows :— 


“. , . life, matter, and all things, are the n@€essary and 

inevitable outcome of the existence of Space. Space or Room, 
in any form whatever, must of necessity be a form of force or 
energy, and all things are just phases or manifestations of the 
working of this foice or energy ; the Earth is dissolving in Space 
like a lump of Salt in Water, but New Worlds are being formed 
in Suns; this dissolving and forming process will go on for ever ; 
and consequently life will be eternal; . . .” 
This is a step in advance even of Descartes, with whom 
Space and Matter were the same. We leave tothe reader 
to judge which of the two has the more grotesquely 
grinned through the horse-collar, the German Swiss or 
the Scotsman. 

Our next step is a large one, no less than from the 
Universe to the Atom.! The work now before us is a 
very curious one. The author has hunted widely for his 
materials, and (very naturally) selects such only as suit 
his theory. So long as he can utilise Sir W. Thomson or 
Clerk-Maxwell he does so ; but, when he finds their state- 
ments incompatible with his theory, he has no difficulty 
in picking up what he wants from Zeuner, Ruhlmann, 
Deschanel, &c. He seems, however, not to be acquainted 
with the elaborate work of Athanase Dupré. This is un- 
fortunate, for in it he would have found little difficulty in 
obtaining whatever he might require. The object of the 
essay, bnefly stated, is to frame a theory of the liquid and 
solid states, somewhat on the lines of the kinetic gas- 
theory :—only it seems we must have a mutual force 
between particles, whose law is something between the 
inverse 4th and inverse 5th powers of the distance. But 
somehow the law itself Seems to vary with fhe distance ; 
so that “we must apply the theory of probabilities to 
determine the potential at any centre due to the surround- 
ing atoms.” As a striking instance of Mr. Whiting’s 
extensive range of quotation, we note that he refers, for 
the sum of a common series (given everywhere in ele- 
mentary text-books of pono neu to no less august 
an authority than Riemann in his Partielle Diferential- 
gleichungen/ We do not venture farther to criticise the 
work of a writer who can, as a matter of course, invoke 
such irresistible authorities. 

We now come to a whole series of memoirs, tracts, 
letters, and pamphlets :—usually of American ongin :=— 
which deal specially with the vexed question of the Sun’s 
temperature. From these we select one only, as the work 
of the most persistent, if not the most lucid or successful, 
of the many mere guessers on this subject. For the 
others consult Van Nostrand’s Engineering Magazine, 
&c., passim. Something, if not very much, has been done 
in this matter in Europe. Pouillet, J. Herschel, Crova, 
Rosetti, Violle, and others have at all events gone to 
work in a scientific way :—though (as is obvious from the 
results of Prof Langley recently given in our columns) 
the values obtained by them can be but very rough 
approximations. A few of Mr. Ericsson’s weightier say- 
ings will pretty well show the value and character of his 
treatise. At p. 58 we are told that 

«|. . the actinometer merely shows the thermometric inter- 
val of solar intensity on Fahrenheit’s scale, without reference to 
the position of that interval on a scale which commences at the 
accepted ‘absolute zero.’ I regard this absolute zero, however, 
as an renrs-fatuus, retreating as fast as we approach it,” 

1 A New Theory of Cohesion, &c. By Harold Whiting. (Cambridge, 
U S., University Press, 1884 ) 

2 Solar Heat an Extract from a work on“ Radiant Heat”), By John 
Encsson. New York, 1885 
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The little -knematical, or rather quasi-corpuscular, ex- 
cursus to which pp. 71-74 are devoted, is one of the 
richest pieces of paradoxing (mm De Morgan’s sense) that 
we have ever met with. Here is a little bit of it :— 


° “ Pouillet, having ascertaingd the number of thermal units 
imparted to the water in his pyrheliometer of 3°93 ins diameter, 
imagined that he had measured only the energy of the rays con- 
tained in a pencil of 11‘9 square inches section ; whereas, in 
reality, tee had, at the end of his experiment of five munutes’ 
duration, subjected his instrument to the action of the entire 
number of rays contained in a passing pencil or sunbeam, 
the section of which we ascertain by multiplying the orbital 
advance of the earth during five minutes, 28,836,000 ft., by the 
diameter of the pyrhehometer, 0'305 ft.” 


Thus it is the #wmber of rays, not the time of exposure 
to one ray, which determines the result | 

One more quotation, a very short one, must be given. 
It is from p. 136, and we put two words in italics :— 


“(In view of the fact that projectile force diminishes inversely 
as the square of the depth of the medium penetrated. . . .” 


It is not easy to fix on the exact meaning of this very 
curious statement. Hence we must take it literally, what- 
ever be the consequences. Discussion of penetration 
would obviously be useless in such a case, for the whole 
projectile force (even were it infinite) would be gone before 
penetration had commenced ! 

The immense expense which has been lavished on this 
volume, and on its truly wonderful illustrations, 1s calcu- 
lated to produce reflections even more painful than those 
evoked by the perusal of the text itself. From the ma- 
terials here given, something may yet be made, but 
certainly not on the lines chosen by the author. 

We hope, shortly, to return to our store, and to select 
for the instruction and warning of our readers a few 
additional specimens, by no means inferior in quality to 
those just dealt with. G. H. 


PROFESSOR FLEEMING JENKIN, LL.D., F.R.S. 


ON Friday last, most Taeg and greatly to the 

grief of all his friends, died Prof. Fleeming Jenkin 
at Edinburgh, at the age of fifty-two. He had been in 
somewhat delicate health for a considerable time, but 
was, as usual, personally directing the engineering opera- 
tions in connection with telpherage in London and Sussex, 
and seemed to have greatly gained in health and strength 
when he started for Edinburgh some days before his 
death. But blood-poisoning succeeded a slight surgical 
operation, and his death rapidly followed. 

He was born m Kent in 1833, and was the son of the 
late Capt. Charles Jenkin, R.N. His school-days were 
spent at Jedburgh, Edinburgh, and Frankfort-on-the- 
Maine, while he took his M.A. degree at the University 
of Genoa, and began his engineering career in Marseilles, 
thus acquiring a wide knowledge of languages and of 

eoples which was most valuable to him afterwards in 

is scientific and social life. 

In 1851 he returned to England, and was apprenticed 
to Messrs. Fairbairn’s in Manchester, from which time 
his progress was ae We hope that the interest- 
ing and highly creditable history of his subsequent 
introduction as a well-trained mechanical engineer to 
submarine telegraphy (then in its extreme youth) and 
to Sir William Thomson, which led to his soon taking 
charge of the testing of the first Atlantic cable in 1858 
and to a fmendship and partnership with Thomson and 
Varley, will yet be told by some one who can do full 
justice to it. Our grief at Varley’s loss is yet fresh, and 
we deeply sympathise with Sir Wiliam Thomson at the 
closg of this partnership, the existence of which has been 
synonymous with the progress of submarine telegraphy. 

On the appointment of the Committee of the British 
Association on Electrical Standards Jenkin’s services were 
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solicited, and the good work that he did as a member of 
this Committee 1s amply shown by his large contributions 
to the Reports on Electrical Standards, andswhich con- 
tain an account of his absolute measurement of the 
capacrty of a condenser, the first such determination ever 
made ; and the chapters that he wrote ın connettion with 
these Reports on the subject of “ Absolute Units” formed 
the only available text-book for the student of mathe- 
matical electncity before about the year 1872. Appended 
to these reports are the Cantor lectures which he de- 
livered on the construction, laying, and testing of sub- 
marine cables, and these lectures showed as wide an 
acquaintance with the practice of electrical science as do 
the other chapters referred to with the theory of the subject. 

In 1865 he was elected a Fellow of the Royal Society 
and Professor of Engineering in University College, 
London, and in 1868 he became Professor in the 
University of Edinburgh, where he created a S¢hool of 
Engineering to which considerable numbers of prominent 
Engineers and Professors of Engineering acknowledge 
their indebtedness, In the following year the Royal 
Society of Edinburgh elected him a Fellow, and subse- 
quently he became a Member of the Institution of Civil 
Engineers, having been made an Associate of that Insti- 
tution as early as 1859. In 1883 the honorary degree of 
LL.D. was conferred on him by the University of Glasgow. 

Jenkin’s book on Electncity and Magnetism, published 
in 1873, was a revelation to non-mathematical and even 
to many mathematical men, of the ideas which had until 
then been wrapped up in the mystery of mathematics or 
in the practice of the submarine cable testing-rooms. Sir, 
William Thomson had been publishing many detached 
pis on acme in the mathematical journals, and 

ad been applying his knowledge ın practice, so that an 
exact science of electrical quantities had been growing up 
among submarine cable engineers ; but the electncity of 
the text-books remained as unscientific and primitive as 
of old: the knowledge of the practical men had become 
indeed far more scientific than the knowledge of the schools. 

Fully recognising this, Prof. Jenkin made in his book a 
totally new departure, and presented electricity and 
magnetism for the first time in a text-book as subjects 
capable of quantitative study. To understand the great 
effect produced by this book, which has now passed 
through many editions, it must be remembered that 
neither Clerk-Maxwell’s treatise, nor Thomson’s reprint 
of his Mathematical Papers appeared until 1873, and that 
at that nme “electric potential,” which to-day has its 
commercial unit, was to every one, except the engineers of 
submarine telegraphy, a mere mathematical function. 

In 1882 a lecture was delivered at the Royal Institution 
on Electric Railways, and the system devised by Profs. 
Ayrton and Perry for effecting an absolute block, and 
thus enabling any number of electric trains to be run 
without the employment of drivers, guards, or signalmen, 
was described and exhibited by a working model. An 
account of this was read by Prof. Jenkin, and he at once 
saw that it contained the solution of a plan that he had 
been thinking over for doing on a large scale by electri- 
city what had previously been done on a small scale 
with pneumatic tubes. Telpherage, or the automatic 
electric transport of goods, was the outcome, and the 
development of practical methods of running carners 
electrically along q steel rod suspended in the air from 
wooden posts, ocfupied him, with the other two in- 
ventors, during the last three years of his life, the system 
being one which needed new invention in every one of its 
details. His inventive power is described by his assist- 
ants as wonderfully active and prolific, and he had 
energetic characteristics which only seldom accompany 
inventive genius, and which made his cooperation in- 
valuable to the other directors of the Telpherage Com- 

any. It is deeply to be regretted that, having busied 
imself so actively ın the long series of telpherage experi- 
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ments carried out in Hertfordshire, he did not Jive to see 
the completion of the first commercial “ telpher line” now 
being erected at Glynder in Sussex. 

The building of houses on sanitary principles interested 
him largely, and the Sanitary Protection Associations in 
Edinburgh and in London owed their existence to his 
anitiation, and their success was largely due to his 
constant exertions. His article on “Bndges” in the 
* Encyclopedia Britannica,” his book on “ Healthy 
Houses,” and his primer on “ Magnetism and Electncity,’ 
-are well known to scientific readers, but not perhaps to 
the readers of his numerous articles in the quarterly re- 
‘views and monthly magazines, the last of which was his 
recent article on “Telpherage” in Good Words. His 
numerous scientific papers published since 1864 are to be 
found in the Proceedings ot the British Association, the 
Philosophical Magazine, the Proceedings and Transac- 
“ions of the Royal Societies of London and Edinburgh, 
the Fournaé of the Society of Arts, the American Fournal 
y cience, and the Yournal of the Society of Telegraph 

sonar 
_ Technical education much interested him long before 
it acquired its present interest for the public, and he pre- 
sided at meetings of the Society of Arts and other societies 
when papers on that subject were brought forward. Asa 
director of the Watt Institute in Edinburgh for several 
years he helped to advance technical education in 
Scotland. 

He was an enthusiastic admirer of ability in other men, 
and he was especially warm in his encouragement of 

inners, whether they were his own pupils or not. To 
gain his ele it was only necessary to let him see that it 
was anxiously wished for, and that the recipient was not 
likely to make a mean use of ıt. He had marked dra- 
matic power, and the plays acted in his drawing-room 
will long be remembered by his friends; while to his 
conversation, his general reading and wide sympathies 
gave a charm which was as powerfully felt as it is now 
regretfully remembered by all who were fortunate enough 
to know him. 





THE GEOLOGICAL SURVEY OF BELGIUM 


LL who are interested in the careful and methodical 
investigation of the geological structure of the 
European contment will be sorry to Jearn that the 
Belgian Chamber of Representatives has cut down the 
vote for the prosecution of the detailed Geological Survey 
of Belgium s9 seriously as practically to suspend the work. 
It is miserable to see personal dishikes, religious differences 
and political antagonism imported into the discussion of a 
scientific project. Every competent witness must bear 
testimony to the minute fidelity and conscientious labour 
with which M. Dupont and his staff have carried out 
their Survey. If any fault can be found with his maps 
it is that they are too complete. They give more infor- 
mation than any ordinary reader can assimilate. Each 
sheet, 1ndeed, is a detailed treatise on the area which it 
depicts. There are certainly no such elaborately ex- 
haustive maps published in any other country; and 
Belgium may justly boast that she has led the way in an 
important advance in the delineation of geological 
features. It is an open secret, however, that the official 
geologists have all along encountered the determined 
opposition of the “géologues lbres® who were not so 
fortunate as to be entrusted with the control of the 
work. The Survey having been planned by the Liberal 
Ministry, and being stoutly supported by the authorities, 
has until now been able to holdon its course Much time 
was, no doubt necessarily, spent by M. Dupont in per- 
fecting his system of colour-printing, and the delay im the 
appearance of his maps, possibly also the difficulty found 
by the malcontents in understanding them, were used as 
arguments for a total reorganisation of the staff. The 
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opposition has recently been renewed under the clerical 
Government now in power, and unfortunately with more 
success. From the published debate it is clear that the 
Minister in whose department the estimate for the Geo- 
logical Map was prepared, and who was officially bound 
to support that estimate, sat Mill without speaking in its 
defence, and the House, taking this silence, no doubt, as 
an expression of the inchnation of the new Government, 
cut down the vote. We are sure that this retrognggle step 
will be regretted by all who wish well to the prdgress of 
science. Into the personal squabbles connected with the 
subject we have no wish to enter. But as a public act of 
unwisdom the vote of the House of Representatives will, 
we hope, be rescinded and the prosecution of the Survey 
will be again allowed to proceed. If any fault is found 
with the way in which the map has been prepared, surely 
the Commission contains talent and energy enough to 
inquire into this and set matters right without practically 
bringing the Survey to a stand. 





THE CONGO? 


THESE two welcome volumes from Mr. Stanley testify 

to the accelerated rate of events ın these latter times. 
It is only twelve years since Livingstone died in the vain 
search for the sources of the Nile down by Lake Bang- 
weolo, and under the belief that no river but the Nıle 
could sweep t Nyangwe with such a breadth and 
volume as he found the Lualaba to have. He was not 
singular in cherishing such 3 belief; many geographers 
believed, like him, that the ange could not fetch such a 
sweeping circuit, and that the Lualaba must make its 
way northwards in spite of differences of level and some- 
how add its waters to the Albert Nyanza. It is only 
sight ears since Mr. Stanley dispersed the delusion, and 
solved the problem both of the Nile and the Congo ; it is 
justaboutsix years since he began operations as the agent of 
the International African Association. To judge from the 
narrative of his journey aqross the continent, here was 
no blacker part of the Black Continent than the river 
banks between Nyangwe and the Atlantic, and no more ' 
intractable people than many of the tribes through whom 
he and his men had to run the gauntlet. Yet already, 
almost solely by his exertions, this most unpromising 
region has become “A land of settled government,” at 
least on paper. It has engaged the continued attention 
of diplomatists from all the great States of the world for 
months, and is the subject of as many treaties as if it 
had been founded a century ago. 

In reality, however, it is something more than a paper 
State. No one can read Mr. Stanley’s narrative without 
being convinced that all along the nver from Vivi to 
Stanley Falls there already exists what may fairly be 
regarded as an organised Government, carried on from 
some twenty-four stations as centres. But with the merely 
political aspects of this successful undertaking we cannot 
deal here. It is certainly an interesting experiment, both 
from a political and social point of view, this attempt 
to raise into a State a region not yet redeemed from 
savagery. What the ultimate result will be it is hard to 
say ; on the one side a great mass of savagery, and on 
the other the most advanced European influences in 
politics, ın commerce, in industry, in *rehgion. For 
already we find bands of missionaries everywhere, and 
as among them are many men of prudence, tact, and 
ability, Mr. Stanley acts wisely in encouraging their 
efforts ; they will certainly be of service in helping him 
to accomplish the object he has in view. 

Without the aid of the latest applications of science, 
Mr. Stanley could never have succeeded in accomplish- 
ing all he has done im the bnef period of six years. 
Steam has been of infinite service to him, and engineer- 
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ing contrivances in many ways. His flotilla of steamers, 
some of them most ingeniously contrived for the special 
navigation of the Congo, may be said to have been 
everything to him in carrying out his work; and the 
Congo Free State may be fairly set down as another 
“triumph of steam.” Mr. Stanley claims for the Congo 
Free State an area of over a milion square miles and a 
population of 42,608,000, Asto the area, that is probably 
not far out; but the population seems to us excessive. 
Mr. Stanley reaches this great figure by generalising the 
density which he finds on the banks of the river itself. 
Between Stanley Pool and Stanley Falls, a distance of 
about 1000 miles, andincluding part of the Biyerré and 
Kwa Rivers, he finds a population of 806,300, and takes 
for granted that a similar density will prevail throughout 
the whole of the Congo Basin. This is very unhkely. In 
uncivilised countries the population naturally crowds itself 
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along the river banks, and it would be very unsafe to ' 


calculate on finding regions at a distance from rivers 
equally well populated 


Throughout the whole of the ` 


million square miles claimed by the Congo State only a ' 


few lines of exploration have as yet been run, though we 
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know that as a whole it is probably the best-watered 
region in Africa, and possibly therefore the most thickly 
peopled. But the tendency among African geographers 
recently has been to reduce previous estimates of the 
population of Africa, and instead of 200 millions it is 
thought that 170 millions is one more likely to be nearer 
the mark. But all estimates, except for districts that have 
been settled for some time, are necessarily conjectural ; 
and even for Morocco the greatest difference exists 
between the estimates of different travellers. 

On the Lower Congo the Free State has been able to 
secure only a comparatively narrow strip of territory on 
the north bank—enough, however, to give it the right of 
free navigation between the sea and Vivi, where the first 
series of cataracts begin. From Vivi upwards to Man- 
yanga the State possesses territory on both sides, when 
France comes in and claims the whole of the right bank 
of the river to the Likona tnbutary in 1° S. lat. Thence 
the Free State expands into boundless and unknown 
regions, which we hope it will do its best to explore and 
open up to science as well as to commerce. The aim in 
the north has been evidently to draw the boundary of the 
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Fic. 1.—Politiou "Divis'ons of the Congo Basm. 


State between the basins of the Nileand the Congo. The 
western basin of the Upper Nile, no doubt, is fairly well 
known, but the region between that and the Upper Congo is 
just that pait of Africa about which we know scarcely any- 
thing. The boundary on this side, therefore, has been 
drawn with the freedom of conjecture. All the nvers 
that are not known to send their watersto the Nile must, 
in Mr. Stanley’s opinion, come down to the Congo, or, at 
least, ought to do so, and are made to confoim with Mr. 
Stanley’s idea of what is right and proper, in the large map 
which accompanies his work. In spite of Dr, Junker’s 
discovery of the wate1-shed which separates the Nepoko 
from the Welle, they are both made to send their waters 
southward to swell the magnificent Aruwimi This may 
be so ; only actual exploration will decide the matter. It 
is mainly to settle this question that Dr. Lenz is preparing 
to proceed to the Upper Congo as leader of an expedition 
into the region that hes between that region and the 
Upper Nile tributaries. And here we have one very 
bengficial result of the work which Mr. Stanley has done 
on the Congo. His numerous stations form so many 





starting-points for further exploration. They can be 
easily and rapidly reached from the West Coast, and 
through the agencies at their command, all the men and 
goods obtained necessary for the conduct of an expe- 
dition into the interior. If every station on the river 
were made the basis of further explomng work, one of the 
greatest blanks ın our knowledge of Africa would soon 
be filled up. In the interest of the enterprise itself 
this must be done. If the manifold products of the 
wonderful Jand over which Mr. Stanley 1s so en- 
thusiastic are to be brought down to the river for 
shipment to the upper teiminus of the future railway that 
is to convey them past the cataracts, it is evident that 
station after statior*must be pushed on into the interior. 
Among the white 8floyés of the Association are many 
men of education and intelligence; and while their first 
duty is to look after the interests of the “Free State,” 
these interests, instead of suffering, are likely to be ad- 
vanced by a scientific knowledge of the country around 
the States. Already good meteorological work has been 


i done at Vivi by Dr. Danckelmann, whose recently published 
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Fic. 3—Head of Lake Leopold II. 
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observations we reviewed some time ago. The utility of 
such observations is evident from the volumes before us. 
Mr. Stanley makes considerable use of them in his 
chapters on the Climate of the Congo. These chapters 


are of much interest ; they are written mainly with a view 


to show that, with reasonable precautions, Central Africa 
ought to be perfectly tolerable to the European constitu- 
tion, What these precautions are he déscribes in minute 
detail. At the same time he admits that a lengthened: 
residence in such tropical regions must in the end tell on 





Fic 4 —Banks of the Upper Congo. 


the Europeans, and is only possible with a run home 
every eighteen months. Thus it is clear that if the re- 
sources of the Congo are to be developed, it must be by 
mative labour, and there is therefore every inducement to 
treat the population humanely. 

Of course, Mr. Stanley himself in his frequent journeys 





Fig. 5 —A Type of the Basoko 


up :and{ down the river has added considerably to our 
knowledge of it. His original sketch of its course, made 
in one rush downwards, seems, however, to have been 
wondgrfully accurate ; though the hundreds of observa- 
tions as to direction, altitude, depth, and width has 





enabled him to lay it down with much greater precision. 
It is to be hoped that the geology of the basin will be well 
worked out, and even from a “utilitarian” standpoint it 
might be useful for the Association to engage one or two 
competent men to work out the geology. The numerous 
cataracts on the lower as well as on the upper river prove 
that there is much here to interest the geologist. On the 
lower river, just where the great central plateau begins 
to shelve down to the coast, they are to be expected ; but: 
what is the exact geological explanation of the numerous 
cataracts on the upper river and its tributaries, as far 
south as Bangweolo, let us hope, will ere very long be 
explained. The banks of the river itself are in many 
places remarkably picturesque; indeed Mr. Stanley 
would make us beheve that he thinks no other river is 
equal to it in this respect. Magnificent bluffs, he tells us, 
are met with in many places, and gorges that are almost 
caflons. At Stanley Pool and elsewhere the river- has 
broadened out into lake-like reaches studded with‘islands, 
and at one place a few miles south of the equator there 1s 
a comptes offshoot of lakes and streams which reminds 
one of what 1s observed in so many places on the Central 
and Lower Amazon® This stretch has not, however, been 
completely explored, though Mr. Stanley’s account of his 
journey up the Kwa and Mfim to Lake Leopold is one of 
the most interesting chapters in the voliime. - The Kwa 
discharges at about 3° $, lat, and Lake Leopold, Mr. 
Stanley joins conjecturally to Lake Montumba, which is 
connected with the Congo at about fifty miles south of 
the equator. 
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With regard to the volume of discharge of the Congo, 
from careful observations made at Stanley Pool, Mr. 
Stanley calculated that it reached 1,436,850 cubic feet per 
second when the river at that point was at its lowest. 
During fleod it rises, he believes, twelve feet higher, 
giving a volume of 2,529,600 feet per second. If these 
estimates are correct, then Mr. Stanley calculates that 
the river discharges into the sea three million cubic feet 
of water per second. 

Mr, Stanley’s new work is so fully occupied with the 
details of the founding of his numerous stations, his 
dealings with chiefs and people, his road-making and 
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other engineering enterprises, and the general work 
of engineering the enterprise, that there 1s little space 
left for geographical details. He does give a list of the 
products of the Upper Congo region, but as this is en- 
tirely from a commercial standpoint, its value to science 
is not great. The vatious spectes of palms, as might be 
expected, abound on the bagks ofthe river and its islands 
the oil-palm being the most valuable from a commercial 
point of view. Then come the various species of éndia- 
rubber plants, besides other gum-producing trees. Ivory, 
Mr. Stanley reckons only fifth in rank among t® natural 
products of the Congo. He presumes that there are 





Fic 6 —Profile of Country between the Sea and Ruanda, across the Congo Basin.” 





almost 200,000 elephants ın about 15,000 herds in the 
Congo basin, each carrying an average of 50 Ibs. weight 
of ivory in bis head. Iron, he tells us, is abundant. 
The copper mines near Philippeville supply a large por- 
tion of Western Afnca with their ingots Plumbago is 
also abundant, and gold has been found in the beds of 
streams. Mr. Stanley gives a long list of tropical plants 
which abound in the Congo basin, while several European 
vegetables and fruits have been found to thrive. The 
Arabs, moreover, he tells us, are introducing the large- 
grained upland rice with extraordinary success. He adds 
many details concerning the trade, actual and possible, 
of the Congo egion, his object, of course, being to show 


that here exists a magnificent field for the European 
trader, European capital, and European settlers. 

Mr. Stanley’s work ıs chiefly of value as telling the story 
of one of the most unique and interesting enterprises on 
record. This story he tells with abounding interest ; 
there are many incidents throughout the volume told with 
the dramatic effect so well known to readers of “ Through 
the Dark Continent.” The work of founding the Free 
State has been well begun, but it 1s only the beginning ; 
for the sake of its complete success it is to be hoped that 
nothing may occur to sever Mr. Stanley’s connection with 
it until ıt has been firmly established. 








NOTES 


, Arabia Petreea, exhibited by Prof Edward Hull, F.R.S. ; 


THE Royal Society’s conversasione, held on the evening of original drawings of the skeletal, digestive, and vocal organs of 


June 10, was a very great success, and those who had the 
labour of bringing the various things togetho: must have felt 
themselves amply rewarded by the great interest taken ın them 
by the Fellows and guests, both ladies and gentlemen, who 
attended. Among the objects exhibiled we may note the 
following :—Geological map (unpublished) of Palestine and 


' birds, made ın the years 1842-46, drawn and exhibited by Prof. 
| W., K. Parker, F.R.S. ; Sketches of the eclipse of the moon, 
l October 4, 1884, and a very beautiful series of sketches of the 
"wonderful sunsets and alter-glows, painted and exhibited by 
Mr. W. Ascroft ; star-chaiting by photography (enlarged prints 
rom negatives made in 1883 and 1884), exhibited by Mr. A. A, 
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Common, F R.S. ; electrical influence machine, exhibited bY 
Mr. James Wimshurst ; New microscope with novel fine adjust- 
ment and sub-staze arrangements, exhibited by Mr. Crouch ; 
large Nicol prism polariscope, for projecting axes of crystals, 
&c., on the screen (imprqved form), exhibited by Messrs. 
Harvey and Peak; Tate’s calculating machine, exhibited by the 
inyéstor, By means of this machine long operations in the 
fundamental rules of arithmetic can be performed with rapidity 
and unfailing accuracy. Eight figures can be multiphed by 
eight figures in about fifteen seconds. New forms of spectro- 
scopes, exhibited by Mr. A. Hilger; photographs of fractures 
of rulway carriage and waggon axles, tested to destruction by 
Mr. Thos. Andrews, Wortley Iron Works, near Sheffield, 
exhibited by Mr. Andrews; three cases of living animals: 
(1) Examples of the Tuatera (Sphenodon punctatus) from New Zea- 
land. This reptile is remarkable as deviating from all the lizards 
4n its osseous structure, and is considered by Dr. Gunther 
(Phil. Trans., 1867, p. 620) to constitute an order by itself— 
Rhynchocephalia. (2) Lage bird-eating spider of the genus 
-Afygale from Burmah—probably M. fasciata. (3) Butterflies and 
moths, showing the way in which living insects are exhibited in 
ihe Zoological Society’s Insect House, exhibited by the Zoo- 
logical Society of London. A series of microscopic sections of 
vegetable tissues, prepared and lent by Mr. J. E. Sunderland, 
of Hatherlow, near Stockpoit, showing remarkable effects of 
double and triple anilin staining ; a series of botanical microscopic 
Preparations, mounted by Charles Vance Smith, of Carmarthen, 
being part of a senes prepared By him to illustrate the text- 
books of Julius Sachs and Otto Thomé, exhibited by Prof. 
Moseley, F.R.S.  Aseries of slides with stained specimens of 
Tenia echinococcus of the dog, prepared and lent for the occa- 
sion by Dr. J. Davies Thomas, of Adelaide, Australia, in 
illustration of his paper on the aitificial rearing of this parasite 
by feeding with human hydatids (to be read before the Royal 
Society, June 18); a slide showing the same species of tape- 
worm, rearef by Mr, Edward Netfleship, F.R.C.S., by means 
of hydatds obtained from the lungs of a sheep (Proc. Roy. Soc., 
1866). To compare with the above :—Specimens, in bottles, 
of Tema serrata, T. marginata, and T, cenurus, &c., arti- 
ficially reared by Dr. Cobbold, by feeding dogs with the scolices 
appropriate to each particular species. Also adult examples of 
Tenta cucumerina and of T. canis lagopodis (T. literara), the 
latter from Iceland, prepared by Dr. Krabbe, Bothriocephatus 
dubius, and other species from the cat and dog, exhibited by 
Dr. Cobbold, F.R.S. Case of gems, including a great Indian 
diamond, the largest known opal, a series of cat’s eyes, and 
allied mineralogical specimens, exhibited by Mr. Bryce Wright, 
F. R.G.S. ; “Fnith’s Selenium Cells,” showing the alteration of 
resistance and photo-electiic currents due to the action of light 
on selenium, exhibited by Prof. W. Giylls Adams, F.R.S ; a 
sulphur cell, the electrical resistance of which, hke that of 
selenium, ıs reduced by light, exhibited by Mr. Shelford Bid- 
well. The sulphur has been heated while mm contact with silver, 
and therefore contains some sulphide of silver. The electiodes 
nre of silver, The original integiating machine, invented by 
Mr. C. V. Boys ; engine-power meter which has been developed 
fiom the same, exfibited by Mr. Boys. 


WE give in another column, on the audi alteram partem prin- 
ciple, the first part of an address recently given by Dr. Janssen, 
putting before usthe French view of the Prime Meridian ques- 
lion. Jt will be gathered from it that the feeling ın Fiance 1s 
strongly against the conclusion at which the Washington Con- 
gress arrived. ‘Taking the world as ıt is, however, much as a 
stuctl® neutral prime meridian might be to be desired, the 
general opinion will probably be that the Congress arrived at 
the only practtal solution. 


WE aie glad to see that University College, Liverpool, is 
about to appoint a Professor of Engineering. An endowment 
of 375/. has been raised, and the advertisement of the Chair 
appears this week in our pages. We understand tht a certain 
amount of professional work, such as is consistent with a due 
fulfilment of the duties of the Chair, will be permitted, and 
recognised as enabling the Professor to keep himself in touch 
with the life of the practical world. The College already has 
endowed Chairs of Mathematics, Physics, Chemistry, and 
Biology, in addition to the Literary and Medical Departments : 
it has lately become a part of the Victoria University, and in 
many ways it shows signs of health and vitality. 


In the production of the first part of the Philological Society’s 
new English Dictionary, the editor, Dr. Murray, was obliged to 
advance 150/. out of his own resources, and, further, to incur a 
debt of 500/7, The delegates of the’ Clarendon Press, who are 
publishing the Dictionary, decline to contribute more than 100% 
towards the payment of this debt, and the Council of the Philo- 
logical Society deem it their duty, therefore, to appeal to the 
public to relieve Dr. Murray from a debt incurred on behalf of 
what is really a national undertaking. It is to be hoped that 
there will be no difficulty in obtaining the sum required; those 
of our readers who are inclined to help should send their sub- 
scriptions to Mr. Benjamin Dawson, the Mount, Hampstead, 
London, N.W., 


THE Spanish Commission of Medical Inspection has examined 
the composition of the liquids and virus employed by Dr. 
Ferran against cholera. The opinion of the majority of the 
members is that the presence of Koch’s Bacillus virgulus cannot 
be questioned. Afler some opposition, the Spanish Government 
granted the necessary authorisations for inoculation, which has 
been practised on a number of doctors and four newspaper 
writers. It is said, moreover, that all the inoculated patients 
experienced during the first twenty-four hours after the operation 
all the symptoms of cholera with moze or less intensity, but 
without any fatality having occurred. When twenty-four hours 
had elapsed, a favourable reaction took place. The question 
which remains to solve is the extent of the protection resulting 
from Dr. Feiran’s system. The numbers given are in favour of 
the new theory, but all the documents coming from Spain on 
cholera must be received with caution, owing to the intense 
panic prevailing ın that country since the last outbreak of the 
plague was noticed in Valencia. A fact curious to notice is the 
tendency of the rural populations of this province to congregate 
in the cities in spite of all the measures taken against this 
exodus. £/ Jmparcial states that not less than 7000 people have 
located themselves in the chief city. 


PROF., PASTEUR, the Standard Paris correspondent states, has 
published an interesting letter from Dr. Ferran, concerning vacci- 
nation for cholera. In this letter Dr. Ferran asserts that the re- 
sults obtained become every day more irresistibly eloquent. The 
experience of Alcira had been confirmed in numerous other towns. 
Anti-cholera vaccination had been practised upon all classes of 
society, but in many places the gieater number of those operated 
upon belonged to the pauper class, and the results proved no less 
satisfactory. While of opinon that one inoculation is effective, 
Dr. Ferran 1ecommends that it be repeated, in order to make 
assurance doubly sures In reference to the official prohibition 
of vacemation for cholera {which has since been cancelled in 
deference to public opinion), Dr. Ferran intimates that the 
measure was taken in consequence of two persons belonging to 
an already cholera-visited family dying the day after vacemation. 
These casualties Dr. Ferran attributes to the use of impure 
lymph, and states that ın 16,000 cases, for which he had per- 
sonally inspected the lymph, no evil results had followed, It 1s 
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net claimed that vaccination for cholera will give actual im- 
munity, but that it will alleviate the attack whenever it may 
come, Anti-cholera vaccination, affirms Dr. Ferran, can never 
itself be the cause of an attack. If an attack comes within five 
days of vaccination it must have been previously contracted. 
Dr. Ferran attributes the discovery of anti-cholera vaccmation to 
the theories of Prof. Pasteur. 

Dr. CORNISH, known for his investigations into the nature of 
cholera, has proposed (according to Ad/en’s Indian Mail) that 
as between 300 and 400 persons are every year judicially sen- 
tenced to death in the Indian Empire and its dependencies, a 
number of these, say one-tenth, be made, with their own full 

‘knowledge and consent, subjects of experiments as to the spread 
of cholera, on condition that if they escape their lives be spared. 
An international commission of experts might, he suggests, be 
appointed to determine upon the experimental tests needed to 
ascertain if cholera is or ıs not a disease capable of being com- 
municated from person to person. This would do more in the 
space of a few months to help forward the inquiry into the 
nature of cholera than has been accomplished by indirect obser- 
vation during the last century. But if the principle underlying 
this proposal is admitted by the Indian Government, it might be 
extended to other most important experiments, such as the 
various causes and cure of cholera, the cure for snake-bites, 
hydrophobia, and the like. 


THE following is an official statement of the number of visitors 
to the Whitechapel Fine Art Exhibition during the time it was 
open in March and April last:—Saturday, March 28, 1008; 
Sunday, March 29, 2494; Monday, March 30, 2622; Tuesday, 
March 31, 3332; Wednesday, April 1, 3292; Thursday, April 
2, 1823 ; Good Fiiday, April 3, 3703 ; Saturday, April 4, 3269 ; 
Easter Sunday, April 5, 2717; Easter Monday, April 6, 4332; 
Enster Tuesday, April 7, 3720; Wednesday, April 8, 2944; 
Thursday, April 9, 2872; Fiiday, April ro, 1942; Saturday, 
April 11, 3348; Sunday, April 12, 3345; total for 16 days; 
46,763. The Exhibition was opened in the afternoon of Match 
28, admission being by ticket only untl 6 p m., 6 to 10 p.m. 
free ; after that it was opened free from 10 to 10 daily (Sundays 
2 to 10). 


AT the meeting of the International Committee of Meteoro- 
logy (instituted by the Congress held at Rome) in the beginning 
of September next, at Paris, the following topics will be con- 
sidered :— Report of the Secretary on the work of the Com- 
mittee since the Copenhagen meeting ; report of MM. Brito 
Capello, Hildebrandson, and Ley on the observation of Cirrus ; 
Should a third International Congress be convoked? the esta- 
blishment of stations of the first order on the Congo ; discussion 
of the meteorological résumés issued in different countries, and 
eventual preparation of a more uniform plan; the utility of 
American meteorological telegrams proposed by Gen. Hazen, 
and organisation of their distribution in Europe; best means of 
securing the timely reception of meteorological telegrams ; 
ought barometric heights to be reduced to the pressure 
under 45° of latitude ? Should meteorological hours be reckoned 
fiom 1 to 24 in conformity with the resolution of the 
Washington Conference? Designation of a completely covered 
sky as to the form of clouds; definition of days of rain and 
snow ; should not a uniform height abovatthe ground be recom- 
mended for pluviometers? recent progréss in the more exact 
measurement of snow; international meteorological tables; 
modification of the rules for administration of the International 
Meteorological Committee. Communications should be ad- 
dressed to Mr. R. H. Scott, F.R.S., Meteorological Office, 
116, Victoria Street, London, S.W. 


In a communication to the Physical Socicty of Berlin, 
on April 24 Herr Kayser read a note concerning his ex- 


A NATURE 


[Xune 18, 1885. 


periments on the condensation of gases on surfaces, and 
Bunsen’s criticisms thereon. In a paper published last year 
Bunsen had declared that the previous results under this head 
were erroneous, inasmuch as the observers had proceeded upon 
the false assumption that agmaxiguum of condensation was 
attained in a few hours or days, Bunsen himself finding that the 
condensation might go on slowly for years. Herr Kayser, ffow- 
ever, had, ın reply, pointed out that Bunsen had not,been suff- 
ciently careful ın cleaning the glass surfaces on which his 
experiments were made, and he now had the satisfaction to 
announce that Bunsen, after repeating his experiments with the 
necessary precautions, had a:rived at the same conclusion ag 
himself, namely, that there was no demonstrably slow condensa- 
tion, but that the maximum of condensation was reached with 
extraordinary rapidity. 

THE project to build a ‘‘ Grassi-Museum” has now assumed 
a tangible shape at Leipzig, inasmuch as the site for the new 
museum has been chosen, The new museum is to contain 
the collections belonging to the Ethnographical Society, which 
are now crammed into premises entiiely unsuitable for them, 


Dr. OTTO ZACHARIAS has recently made interesting researches 
concerning the freshwater fauna of the Silesian Riesengebirge 
and the county of Glatz. The Royal Prussian Academy of 
Sciences has just granted him a sum of money towards the 
continuance of his labours. 


Mr. HOWARD NEWTON, assistant -municipal engineer, of 
Singapore, has published a series of notes and experiments on 
the different kinds of timber in ordinary use in the Straits Settle- 
ments. The pamphlet contains, observations on the forests 
adjoming our colonies in the Malay Peninsula, and the need 
already of conservation. The trees are felled in large numbers 
for ordinary use, and the jungles are cleared and exhausted by 
the Chinese gambier and pepper planters. Twenty specimens 
of woods are then described in detail, and finally an account of 
the mode in which the expertments were conducted #nd elaborate 
tables of the results follow. The breaking weights of some of the 
timbers tested were as follow :—1850, 1836, 1656, 1374, 1286, 
and 1284 Ibs, Notes on the toughness, fracture, deflection, &c., 
are also given. It is curious to notice that some of the finest 
trees near Singapore (in the Johore forests) have no botanical 
equivalents. Mr. Newton specially mentions a tree called by 
the Malays the da/lew, which grows from 60 to 100 feet in 
height, with a diameter of 3 to 6 feet. It is a close-grained, 
tenacious, hard, heavy wood, very valuable for building. It is 
called popularly Johore teak, although it does not belong to the 
natural order Verbenacec. 


THE Russian Geographical Society has awarded a gold medal 
to M. Klossowsk: for his work on thunderstonns in Russia. We 
take the following from M. Rykatcher’s analysis of this remark- 
able work. The initiative of thunderstorm observations having 
been taken by the Geographical Society in 1871, no less than 
1821 regular observations were made during the years 1873 to 
1882 at 176 different stations. For 145 of them annual and 
monthly averages were calculated, and gave the following 
interesting results. The minimum of thunderstorms (5 to 7 per 
year) is found in the north ; their number incréases towards the 
Gulf of Finland (with a depression south of it) and on the middle 
Volga, where it reaches 12 to 15 per year, and remains nearly 
the same throughout middle and southern Russia, with a slight 
decrease in the Crimea. A rapid increase m the number of 
thunderstorms is found in Western Russia, especially in Bess- 
arabia (33 at Kishineff), as also in the East, at Tamboff, Penza, 
and on the Lower Don, The maximum of thunderstorms, 41 
per year, is found at Tiflis. As might be expected, the thnder- 
storms are more frequent where the summer rains and the relative 
humidity are the greatest. Their diurnal maximum is between 
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3 and 6 p.m., and the minimum between 3 and 6a.m. Availing 
himself of the synoptical maps of Hofmeyer for 1874 to 1876, the 
author compares, day after day, the thunderstorms with the 
cyclones which reach Russia, and he arrives at the important 
cenclusion that thunderstorms in Russia—without exception— 
accompany cyclones, thei? app@arance being influenced at the 

e,time by the local state of temperature and humidity. 
Martt-Davy, Mohn, and otheis subdivided thunderstorms into 
cyclonic™snd local one3, and the continental ones were reckoned 
to the second category ; but M. Klossowski shows that even in 
so continental a climate as that of Russia, thunderstorms depend 
also directly on cyclones. They appear on the borders of the 
cyclones and mostly in their south-eastern quarters. By further 
researches, the author arrived at the conclusion that thunder- 
storms in Russia are secondary or tertiary cyclones appearing on 
the borders of a cyclone, and thus explains the oscillations of the 
barometer durmg thunderstorms, already noticed by Messrs. 
Scott, Mascart, and others. Hail is obviously closely connected 
with thunderstorms, It also accompanies cyclones and 1s always 
` concentrated in its south-eastern quarter, in the zone of 750 to 
760 millimetres’ pressure. On the whole, the work of M. 
Klossowski is a valuable contribution to the study of electrical 
energy in the atmosphere. 


IN a lecture delivered in the Institute of the Khedive at 
Cairo, Dr. G. Schweinfurth has given “some account of the 
seats of mannfacture of prehistoric stone implements in the 
desert of Eastern Egypt discovered by hum in 1876 and 1877, 
and again visited and examined by him in his last journey. The 
two spots refeired to are in the Wadi Sanur and Wadi Warag. 
The former hes due east of Beni Suef at a distance of thirty 
miles from that town ; the latter is in the upper portion of the 
Wadi at the place where this water-course begins to be 
discernible as a longitudinal depression on the heights of the 
western pait of northern Galala. Dı. Schweinfurth’s belief that 
the two sites in question are really those of ancient manufactonies 
of stone ffplements ıs grounded! partly on the presence of 
accumulations of cores in the beds of the streams, partly on the 
fact that the raw material is found abundantly in the neighbour- 
hood. The source of the raw matenal is a bed of flmts belong- 
ing to the upper nummulitic limestone corresponding to that 
which exists behind Cairo, Implements and utensils indicating 
a stone period have now, Dr. Schweinfurth remarks, been found 
even in the very heart of Africa, and these show a surprising 
resemblance ın form to those discovered in Europe. Those 
recently obtained by himself from Sanur and Warag, however, 
are of a special type, and Dr. Schweinfurth regards them as 
clearly distinguished from the forms already familiar by the fact 
that the facets are usually only upon one side and are very seldom 
seen sur ounding the entire core, 


IN connection with the trial of Pel for poisoning, which has 
just resulted in Paris in the condemnation of the accused, some 
interesting experiments were conducted at the Morgue with a 
view to testing whether it was possible, as alleged by the prose- 
cution, that the murderer could have got rid of the body of one 
of his victims by burning ıt piece by piece in a common stove. 
The professiona} witnesses stated that they procured a body 
weighing sixty kilogrammes. They removed from it forty kilo- 
grammes of organic matter, and lighted a fire of wooden logs. 
They thus ascertained that in an hour the complete reduction to 
ashes of one kilogramme of organic matter could be effected, 
and in forty hours the complete combustion of a body weighing 
sixty kilogrammes could be completed. The accompanying 
smell was not disagreeable. The bearing of this on the question 
of cyemation 1s obvious. It is possible to consume the human 
body by fire at 2 comparatively small expense, as these experi- 
ments show. In Japan, where cremation has been practised for 
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ages, the quantity of wood consumed in the cheapest cremation 
is so small that European doctors doubted the evidence of eye- 
witnesses. Ciemation of the lowest class costs only two shill- 
ings, on account of the small quantity of wood fsed, and the 
operatign generally lasts fiom six to nine hours. The smell for 
a considerable distance around the crematorium is, however, of 
a very offensive kind, and the accessories are, as a rule, far 
from agreeable. There is, however, no doubt that the body 
can be consumed at a far less expenditure of fuel than is gener- 
ally considered possible. 


Tue following appears in the 7?mes ‘-—~Last autumn, a book- 
seller named Meyer, of Ronneburg, tied a water-proof label 
under the wing of a swallow which had occupied a nest at his 
house, and had become comparatively familiar. On it he wrote a. 
query in German to the effect that he wished to know where the. 
swallow would pass the winter. The bird returned to its former 
nest bearing an exchange label ‘similarly fastened, safing, in 
German also, “in Florence, at Castellari’s house, and I bear 
many salutations.” 


THE Austrian Government has refused to authorise the 
establishment of private cremation societies, on the ground that 
they might encomage crime. The decree states that muders 
are often detected by the exhumation of bodies, and that, evenif 
bodies were to be examined before cremation, there would be no 
time to apply in every case those delicate chemical tests which 
are used where poisoning is suspected. 

A TELEGRAM fiom Tiflis states that a severe earthquake has 
occurred in the Eastern Caucasus. The town of Sikuch is said 
to have been completely swallowed up. The loss of property is 
estimated at several million roubles. 

THE latest telegrams from India state that the Cashmere 
earthquakes continue to occur with increased severity. It is 
reported that 2280 persons have perished in the district of 
Muzufusabad. 


INFORMATION: has been received at the Hague from Java 
that the state of Krakatoa was causmg some anxiety. To- 
wards the end of April subterranean sounds were heard in 
the neighbourhood day after day, and flames arose from the 
crater. The rocks which emeiged from the sea dung the last 
eruption suddenly disappeared, 


From a report of Mr. H. Walker, Commissioner of Lands of 
Buitish North Borneo, it appears that gold exists in consider- 
able quantities in that territory, Some natives had brought 
a little to Sandakan, and Mr. Walker set out to verify its. 
existence in the Sagama district. He searched thirty or 
forty different places and found gold at almost every place, 
generally in small distinct specks, large enough to be gathered’ 
with the fingers, sometimes larger, and always in conjunction: 
with a black metallic dust and iron or copper pyrites. The 
rocks met with were granite, gneiss, quartz, limestone, 
jasper, porphyries, red sandstone. Steps will probably be 
taken to -have the whole region thoroughly examined by a 
competent geologist. The minerals already ascertained to exist 
in North Borneo are gold, silver, copper, chromium, tmn,. 
plumbago, lead, and coal. Antimony and cinnabar are reported. 
On the west coast chromium, copper, and arsenic have been 
found ; in the neighhowhood of Kinabalu silver ore and pyrites ; 
asample of native gopper has been sent to London; a rich 
sample of galena and silver, yielding on assay 115 ounces of 
silver to the ton, has been found. Hitherto the officials 
of the Company and the other Europeans on the coast have 
been dependent for local information respecting these and! 
other minerals on the rough statements of natives, It appears. 
certain, however, that, besides its great forest and agricultural) 
wealth, British North Borneo is also rich in minerals—how rich: 
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‘cannot be said until a thorough examination by an expert has 
been made. 


ACCORDING to the Sen Francisco Cous ier the great glacier of 
Alaska is moving at the rate of a quarter of a mile per annum. 
“The front presents a wall of ice 500 feet in thickness ; its breadth 
~varies from three to ten miles, and its length is about 150 miles. 
Almost every quarter of an hour hundreds of tons of ice mm large 
blocks fall into the sea, which they agitate ın the most violent 
‘manner. The waves are said to be such that they toss about the 
‘largest vessels which approach the glacier as if they were small 
boats. The ice is extremely pure and dazzling to the eye; it 
“has tints of the lightest blue as well as of the deepest indigo. 
“The top is very rough and broken, forming small hills, and even 
‘chains of mountains ın miniature. This immense mass of ice, 
“said to be more than an average of a thousand feet thick, 
advances daily towards the sea. 


IT is contemplated to use the electric light in Algiers for 
might work during harvest time, in order to escape the heat, 
which is almost murderous for Europeans, and is an obstacle to 
*their carrying on agricultural work. 


THE borings undertaken for scientific purposes in the shaft 
situated near the railway station of Koetzschau, about five miles 
from Lutzen (Germany), have now 1eached the depth of 1500 
metres, Observations of temperature are now being made in 
ithe shaft, 


THe Norwegian Government has voted a sum of 5o/. to Dr. 
ʻO. J. Olsen for the prosecution of his studies of wild edible 
‘mushiooms, 


THE education of girls in Russia does not appear to stand 
‘very high. Accoiding to the Moskow Viedomocki only 21 
‘children out of too attending school were girls. The proportion 
varies with the ieligion. Thus, of Protestants the number was 
-greatest, viz, 45°4 per cent. ; of Jews, 34°1 per cent. ; and of 
Roman Catholics, 14°4 per cent. The number is lowest amongst 
‘Greek Catholics, viz. 12'3 per cent. 


THE additions to the Zoological Society’s Gardens during the 
‘past week include a White-fronted Capuchin Monkey (Cebus 
-albifrons 6) from South America, presented by Mr. E. Luxmore 
“Marshall; a Macaque Monkey (Macacus cynomolgus 8) from 
India, presented by Mr, A. R. Biown ; a Martinique Gallinule 
'(Jonornts martinicus), captured at sea, presented by Mr. G. S. 
Web ; two Grey-breasted Pai rakeets (Bolborhynchus monachus) 
>from Montevideo, presented by Miss Buist; a Red and Blue 
Macaw (Ara macao) from Brazil, presented by Mr. J. W. 
Beswick Purchas ; a Yellow Conure (Consus solstitialis) from 
“Venezuela, presented by Mr. Albert H, Nicholson ; a Barn Owl 
‘(Strix flammea), British, presented by Mr. W. Ostle; an 
4Esculapian Snake (Coluber a@sculapit) from Cential Europe, 
presented by Miss Lenox Conyngham ; a Domestic Sheep (Ovis 
aries, var. §) from Somalı Land, deposited ; two Larger Tree- 
Ducks (Ded) ocygna major) from India, two Gould’s Monitors 
(Varanus gould), two Great Cyclodus (Cyclodus gigas), two 
“Carpet Snakes (Morcha varigata), three Diamond Snakes 
{Moreira sprlotes) from New South Wales, received in excise nge ; 
‘a Japanese Deer (Cervus sika), three Pigmy Hogs (Poren/a 


salvania), born in the Gardens, 


+ 
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OUR ASTRONOMICAL COLUMN 


COMETARY ORBITS —Prof. J. G. Galle has formed a most 
„useful and vety complete catalogue of orbits of comets which 
have been calculated since the publication of the thud edition 
of Olbers’s “ Methode zur Berechniig der Cometenbahnen ” in 
1864. This catalogue appears in Nos. 2665-66 of the Astrono- 
mische Nachstch/en. In one table are collected orbits of comets 





before 1860, which have been more definitively determined during 
the past twenty years, with a few orbits of ancient comets com- 
puted for the first tıme or founded upon better data, includin; 
those observed by Toscanelli ; in a second table me contained 
the most reliable orbits of all comets discovered since the year 
1860. The elements are given in an approximate form only, 
but in the notes accompanying egch table reference 1s made to 
the place of original publication. Prof. Galle’s résumé will be 
of much service to the student in this branch of a troscomp, 
appears to bave been drawn up on the estion of Prof. 
Kruger, seeing that there was no immediate intention#of pub- 
lishing a fourth edition of Olbers’s celebrated treatise. ive 
newly-detected comets of short period figure in the second 
table. 


BINARY Strars.—The following calculated angles and dis- 
tances of several of the more rapidly revolving double-stars will 
serve to indicate how nearly measures made about the present 
time aie represented by the best available orbits :— 


Star Epoch Pos, Dist. Authority 

Py a for orbit 

¢ Cancri 18850... 62°90 ... 0°93... Seeliger 
18860 ... 576 ... 095 

n Coione Bor. ... 1885°5 ... 173°9 .. œr .... Doberck 
1886'5 ... 1822... 065 

¢ Herculis n 1885'5  ... ©6003. ws. 1°49 .. Doberck 
18865 .. 853 a. 1'50 

p? Herculis 18855 ... 2856 .. o'o .. Doberck 
1886 5 296 5 0°76 


Dubjago’s orbit of 8 Delphini (Burnham 151) gives for 1885°6, 
Pos, 238°'1, Dist. 07°28. 


Tycuo’s Nova OF 1572.—Some years since it was shown by 
Prof. Wolf that this object was obseived by Lindauer at 
Winterthur on November 7, 1572, and itis equally certam that 
it was seen by Maurolycus at Messina at its meridian transit on 
the following evening, though there appears to be some con- 
fusion between altitude and declination in his published de- 
scription It was not seen by Tycho until November 11. 

In 1808 the Abbé Scina, in a work printed at Palermo, en- 
titled ‘‘ Elogio di Francesco Manrolico,” referred to his observa- 
tions of this star, apparently given in the first instance in a 
special treatise written by Maurolycus (Fudtcinm de nova stella), 
to which Lalande alludes in his Bibliography, and swbsequently 
in 1613 in a life of the astronomer written by his nephew. Ac- 
cording to Clavius, Maurolycus thus records his first observation 
of the star: “Hanc ego stellam in hoc Messanæ horizonte 
obseivans in mendiano extantem cica tertiam noctis horam 
1eperi altitudinem ejus esse 62. Unde conjecturam feci eam 
locari quasi, in summitate circuli arctici, ut distet hic a meo 
vertice per gradus 28, ac proinde ab sequatore per gradus 664 
fere, quoniam Messanæ latitudo habet gradus ah, et eam sitam 
in puncto, ın quo colurus æquinoctioram secat arcticum circulum, 
aut ipsi puncto vicinissimum.” 

According to Argelander the place of the star for 1573°0 was 
in mght ascension oh. Im. 52s., declination 61° 46’4; the 
sidereal time at mean noon at Messina on November 8 was 
15h. 49m. 50s , and consequently the star was on the meridian 
at 8h, 10m. 41s. mean time, or at 8h. 24m. 46s, apparent time, 
3h. 24m. after sunset, and, the latıtude of Messina being 38° 11, 
the meridian altitude was 66° 25', which was the distance from 
the equator given by Maurolycus. Nevertheless the Abbé Scina 
did not agree with Piazzi’s suggestion that there was a typo- 
graphical error in Clavius, and that 614° should be substituted 
or 664°. The only alternative, however, would point to an 
error of 4° or 5° in the observation (or estimation), and Scina 
writes of Maurolycus at this time that he was ‘‘trés-avancé en 
âge (il avait alors 78 ans) dépourvu d’instrumens, accablé d’in- 
firmités.” , . . Zach sought unsuccessfully i es special work 
by Maurolycus, as well as for his ‘‘ Life” by his nephew ; 
Lalande gives no paiticulars of the former, and hence recourse 
has to be had to Clavius, who, as stated above, made some 
extracts from the Yudreiun. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JUNE 21-27 
(For the reckoning of time the civil day, commencing at 


Greenwich mean midnight, counting the hours on to 24, is here 
employed ) 


Sune 18, 1885 |: 


At Greenwich on June 21 
Sun rises, 3h, 45m. ; souths, 12h, 1m. 30'5s.; sets, 20h. 18m. ; 
decl. on meridian, 23° 27' N.: Sidereal Time at Sunset, 
14h. 19m. 
Moon (Full on June 27, 11h.) rises, 14h. eet 19h. 44m. ; 


e sets, Ih. 5m.*; decl on meridian, 8° 24’ 
Planet Rises Souths. Sets Decl. on meridian 
h. m h m m aay 

Your we 312 m 1129 .. 19 46 .. 23 33N. 

1S ae 438 .. 1258 1. 21 18 1. 23 51 N. 
Mars™... 2 4 .. IO O . 1756 20 26 N. 
Jupiter 9 6 .. 1613 . 2320 .. 12 ON. 
Saturn 343 .. 152 .. 20 2 ... 22 30N. 


* Indicates that the setting is that of the followingiday 
Phenomena of Fupiter’s Saielleies 
June h m June h m. 
aI... 21 9 I. occ. disap.| 25 ... 22 30 IIL ecl. reap. 
a2... 2047 Ltr. egr. 27... 20 23 I tr. ing. 
The Phenomena of Jupiter's Satellites are such as are visible at Greenwich 


June h. 
aI... — .. Sunat greatest declination north ;-longest 
day in northern latitude. 
24 «8 ... Mercury at least distance from the Sun. 
we 20 Venus at least distance from the Sun. 
27 15 Mercury in superior conjunction with the 


Sun. 





GEOGRAPHICAL NOTES 


THE last issue of the Zsvesiia of the Russian Geographical 
Society (xx , 6) contains an interesting paper, by M. Kosyakoff, 
topographer, who accompanied, in 1882, Dr Regel during his 
journey thiough Karategin and Navaz, The paper deals almost 
exclusively with the topography of the lored region, and 
thus gives a plain desciiption of the explored routes, containing 
the necessary topographical data for forming an opinion on the 
much-debated questions as to the orography of that part of the 
Pamir region. A route-map, on the scale of ten miles to an 
inch, accompanies the paber. Starting from Penjkent, M. 
Kosyakoff soon reached the 9800 feet high lake, Kouli-kalam. 
Then he crossed the 12,000 feet high and snow-covered Bad- 
khana Mountains which sepaiate the Zarafshan from the upper 
Surkhab, tbutary of the Fan, and continuing to make his way 
amidst deep and rocky mountain-gorges, he soon reached the 
lake, Iskander-kul, 7120 feet above the sea-level. Thence, 
crossing the Mura Pass, richly clothed with vegetation on its 
northern slope, the expedition descended to Karatag and Hissar, 
and, by a ronte quite suitable for carriages, they proceeded 
further to Kabadian. A good route along the Waksh River 
brought Dr. Regel and his travelling companions to Kurgan- 
tube; but, to reach Koulab, they had to cross the Tash-robat 
Pass, all covered from top to foot with pistach trees. From 
Kulab, which 1s more animated than Kabadian, the expedition 
went tothe rich Mumin-abad Valley, peopled with Tadjiks agri- 
culturists ; thence to the twenty-five villages of the Dara district, 
and, continwng their journey north-east on the right bank of the 
Pendj, they soon reached Kala-i-khumb. The Pend; River 
being there but thirty-five miles distant from Tavil-daia on the 
Waksh, the expedition went there before proceeding further up 
the Pendj, and followed the upper Waksh in a north-east direc- 
tion for some fifty-five miles, From Kala-i-khumb, M. Kosya- 
koff made a further very interesting excursion up the Pendj and 
its tributary, the Vantch, up to its source, whence he was com- 

elled by a fever to retuin to Kala-i-khumb and thence to 
Bamarcand. The map published by the Jsvestia contains, more- 
over, the very interesting route from Tavıl-dara to Bal-juan, and 
thence to Hissar, and futher west to Baisoun, Anar-bulak, and 
Yar tube, . 


R AMONG the works announced for this year by the Russ'an 
Geographical Society we see the last fascıcule of the valuable 
tt Geographical and Statistical Dictionary of Russia ;” the atlas 
of maps to accompany Baron Kaulbars’ work on the delta of the 
Amu-Daria ; a geoznostic map of the shores of Lake Baikal, by 
M. Chersky ; the work of Dr, Sperck on the Amur region ; anda 
work by M. de Vollan on the songs of Ugrian Rus-ians. There 
is promised, also, the long-expected results of the great survey 
of Siberia, from the Ural Mountains to Lake Baikal, accom- 
plished in 1874 The commander of the expedition having died 
since, the work had to be given for calculations to other persons ; 


NATURE 


163 





but now the name of M, Tillo, who has undertaken its publica- 
tion, is a guarantee that this capital work will not be lost to 
science. 


Dr. FISCHER, of the University of Marburg, the author of a 
monograph on the climate of Mediterranean countries, read a 
pre before a recent meeting of the Verein fur Erdkunde at 

alle on the morphology of the coasts of the Mediterranean, 
which is reprinted in he Halhsche Zeitung. ‘The Mediter- 
ranean,” he said, ‘‘ was specially important for some investiga- 
tions into physical geogiaphy, for it has been the theatre of a 
long history, and we have therefore information about its coasts. 
extending over many centuries. Although it washes the shores 
of three continents, this sea exhibits a striking similarity in its 
fauna and flora everywhere. It must, therefore, in its present 
form, belong to one of the most recent geological periods, even 
though particular basins may be much older. It owes its origin 
to great movements in the ciust of the earth, and the form of its. 
coasts is attributable to the same cause, modified by more 1ecent 
influences. In the present coast formation in the north-western 
basin, two different types are perceptible, which may most con- 
veniently be desienatpa as the North Sicilian and the Larfguedoc 
types. If we follow the coast of Italy from Naples, then the 
Sicthan and North Afiican coasts around to the Straits of” 
Gibraltar, we meet with twenty-two smaller bays having the 
form of a+emiciicle. Their sizes do not vary greatly, the chord, 
of the smallest being 15 km., that of the est 65, and that. 
of the great majority between 30 and 35 kms. Over this extent 
the coast» are almost everywhere precipitous, and a short 
distance from the shore the sea deepens rapidly How has this 
formation arisen?” Quoting Suess’s ‘‘Das Antlitz der Erde,” 
Dr. Fischer said, ‘there ap d to be all along this coast a 
great fissure in the crust of the earth. The formation of the- 
Appennines, the Atlas and the occurrence of volcanic phenomena 
along the whole line would point to this. But this would not 
account for the bays here mentioned; many of these are- 
probably due to the sea washing away the softer from amongst 
the harde: rocks. The projecting headlands are had, old,. 
crystalline 1ocks, while inside are the newer and softer kinds. 
These inlets, too, are not found everywhere along the coast, but 
only where the harder rocks are present. That the coasts here 
are gieatly exposed to denudation by the action of the waves is 
shown by the numerous caves and cliffs, and the violent suge 
which beats against the vast harbour-works of the Fiench on 
the coast of Algeria. The prevailing winds there are north and' 
north-east, and thus assist the waves. Another factor is the 
current, which flows eastwards along the north coast of Africa 
from the Straits of Gibialtar. This meets the projecting capes 
and headlands, which ‘deflect part of ıt into the bays, creating im 
the latter a counter-cwrrent which acts as a scour, keeping the 
bottom free fiom alluvium, and also exercising its mfluence on 
the semi-circular formation of the mlets. The Bay of Tums 1s 
an exception. This is much deeper than the others, and the 
currents cann»t therefore exercise the same influence over it. The 
alluvium is deposited, the River Medjerda brings down its con- 
tribution, and the result is a constant formation of land there. 
This bay belongs rather, on this account, to the second type, 
existing on the Mediterranean coasts of Northera Italy and 
Languedoc. The Tuscan coast was originally similar to that of 
Lower Italy, but it has now been altered beyond recognition. 
Here, to the west of the Appennines, there is a wide district with 
easily-denuded rocks. The vers, especially since man uas so 
disafforested the region, bring down vast quantities of alluvium. 
The current which flows into the Tyrrhenian Sea is deflected 
northward along the coast, and causes the deposit of the allu- 
vium mshore, so that the ancient bays are giadually silting up. 
In ancient times the shores of this now harbourle.s sea had 
numerous bays, and Tyrrhenians were skilful nw igatos. At 
the mouth of the Aino the operation is best seen. isa, which 
was founded as the port on the sea at the moutt. of the river, 
was no longer on the coast in Stiabo’s time, and is now some 
distance inland. The.Jand-foimation on the coasts of Languedoc - 
ig even more sliikinge In former times there were steep shores, 
protected by a row of islands, behind which lay a calm inland 
sea, on which the city of Narbonne was built. The sea silted 
up from inside and out—from inside by the 1ivers, fiom outside 
by the currents created by the frequent south-east winds which 
conveyed the alluvium of the eastern rivers, especially the 
Rhone, and deposited ıt there. The islands became joined to. 
the land, and the inland sea disappeared. Thus arose on these- 
coasts the flat plains, behind which are small lakes and marshes. 
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AT the meeting of the Paris Geographical Society of May 22 
further intormation was read respecting the expedition of M. 
Teisserenc de Bort to explore the Sahara Leaving Tuggurt, 
they marched south-south-west to Hassi Oaled Milon4, the last 
point visited by the Flatters mission. Thence, passing through 
Berecoff, they ultimately reached Gabes. Near Ghourd-Roumed 
M. de Bort found well-marked traces of an old lake of sweet 
water, abaut a kilometre lonz, and 700 or 809 m wide. In the 
depression thus created there were evidences of a prehistoric 
station in numerous fiint arrow-heads, and from this point to 
Gabes the presence of man at a very ancient epoch was attested 
by chipped flints.—M. de Quatrefages read a paper on the Red 
Indians, and on the half-breeds of the United States and Canada. 
The position which the writer maintains is that the Indians do 
not diminish so rapidly as is generally believed, as, for example, 
the Maons. The halfcastes are put in the census as whites ; 
Indian women mauied to whites are simulaly counted. ‘ Placed 
in favourable conditions, the Redskins, far from dimmishinz in 
number, have increased, and are increasing. But they have not 
preserved their ethnic purity. Mixture with white blood has 
taken place even in the most remote tribes, and perhaps now the 
number of natives of pure blood is msigaificant everywhere ; 
but, on the other hand, the hlood of the natives is mixing more 
and more with that of the whites, and the latter accept more 
easily day by day the half-breed as one of themselves.” Al- 
though the Red Indians are disappearing as such, they will 
still live in the future true Anglo-American race. M. Henri 
Condreau gave a guccinct account of six journeys which 
he made between 1881 and 1885 in Guiana The 
writer is Professor at the Lycée at Cayenne, and performed two 
of these journeys during vacations ; the others were undertaken 
at the request of the Governor of French Guia The most 
amportant one was from Manaos through the whole of Central 
Guiana, between the Rio Negro and Cayenne. He had already 
performed two-thirds of his task, and passed the sources of the 
Trombette, when he lost all his articles for barter amongst the 
Indians, and was deserted by his followers. During four months 
he was alone amo igst savages, ultimately arriving at his destina- 
tion by a forced march of thirty days through the virgin forest. 


Berork the Society of Commercial Geography in Paris, M. 
Andreau described the prairies of Guiana which he traversed in 
‘his journey between the Rio Negro and Cayenne, Behind the 
«enormous forests which extend inland from the coasts he found 
prairies wholly devoid of trees, where the air was dry and the 
«climate mud. He strongly advocated the establishment of 
agricultural colonies there, desciibmg the climate as in all re- 
-spects the reverse of that found on the coast. 


THE well-known African traveller, Major Serpa Pinto, is 
-stated to have discovered large coal-fields south of the Rovuma 
River. The Rovuma is a coast river, and its estuary is situated 
about 11° S, lat. Along its banks runs the ancient caravan route 
drom Cape Delgado to Lake Nyassa. The coal-fields were first 
-claimed by the Sultan of Zanzibar, but have now been taken 
possession of by the Portuguese Government. 


A SCIENTIFIC expedition under the charge of Lieut. Hovgaard, 
«of the Danish Navy, is being prepared to investigate the eastern 
coasts of Greenland. M. Gane, the owner of the vessel, has 
put it at M. Hovgaard’s disposal, and the Danısh Government 
will pay the cost of the expedition. 


M. HANSEN-BLANGSTED has reported to the Geographical 
Society of Paris that the first steamer coming duectly fon the 
open sea arrived at Cologne on March 18. It is called the 
Industry, belongs to a company of Mannheim, and is of 513 
tons burden. ‘‘ This 1s an event important not only for Cologne, 
-but also for every town on the Rhine.” 


Pror. KARL GOTTSCHE, of the University of Kiel, has just 
-returned from his travels in Eastern Asia. After having 
-lectured on Mineralogy and Geology for several years at Tokio, 
he undertook a scientific explormg expedition in Korea, at the 
request of the Korean Government, whjch lasted until De- 
‚cember, 1884. His route extended over 3000 kilometres. Dr. 
Gottsche intends shortly to publish his geological, mineralogical, 
-and ethnographical investigations of Korea. To our knowledge 
this is the first scientific unvestigation of the great East-Asiatic 
peninsula, : 


Dr. H. Z. C, TEN Kate departed on May 18 from South- 
ampton. He goes to the interior of Surmam, where he intends 
‘to devote himself to anthropological and ethnological studies. 





A grant has been given to him by Dr. Riebeck (Halle a/S) and 
Prince Roland Bonaparte. 


A TELEGRAM dated ‘‘near Herat, June 9,” states that, 
pending the settlement of the frontier question, the Frontier 
Commission is exploring and mapping out the country in all 
directions, 


ee. 
ON THE MESOZOIC FLORAS OF THE ROCKY 
MOUNTAIN REGION OF CANADA 


J5 a previous memoir, published in the Zransactigss of the 
Royal Society of Canada, vol. i., the author had noticed a 
lower cretaceous flora consisting wholly of pines and cycads 
occuring in the Queen Charlotte Islands, and had descnbed a 
dicotyledonous flora of Middle Cretaceous age from the country 
adjacent to the Peace River, and also the rch Upper Cretaceous 
flora of the coal formation of Vancouver’s Island-—-comparing 
these with the flora of the Laramie series of the North-West 
Territory, which he believed to constitute a transition group 
connecting the Upper Cretaceous with the Eocene Tertiary. 

The present paper referred more particularly to a remarkable 
animal ee flora recently discovered by Dr. G. M. 

awson in the Rocky Mountains, and to intermediate groups of 
plants between this and the Middle Cretaceous, serving to 
extend greatly our knowledge of the Lower Cretaceous flora and 
to render more complete the series of plants between this and 
the Laramie. 

The oldest of these floras is found in beds which it is proposed 
to call the Kootanie group, from a tribe of Indians of that name 
who hunted over that part of the Rocky Mountains between the 
49th and 52nd parallels Plants of this age have been found on 
the branches of the Old Man River, on the Martin Creek, at 
Coal Creek, and at one locality far to the north-west on the 
Suskwa River. The containing, rocks are sandstones, shales, and 
conglomerates, with seams of coal, in some places anthracitic. 
They may be traced for 140 miles in a north and south direction 
and form troughs included iu the Paleozoic formations of the 
mountains. The plants found are conifers, cycads, and ferns, 
the cycads being especially abundant and belonging to the genera 
Dioonites, Zamites, Podozamites, and Anomozamites. Some of 
these cycadaceous plants, as well as of the conifers, are identical 
with species described by Heer from the Jurassic of Siberia, 
while others occur in the Lower Cretaceous of Greenland. The 
almost world-wide Podozamı@s lanceolatus is very cl&racteristic, 
and there are leaves of Salisburya sibirica, a Siberian Mesozoic 
species, and branches of Seguoia swittiana, a species character- 
istic of the Lower Cretaceous of Greenland. No dicotyledonous 
leaves have been found in these beds, whose plants connect in a 
remarkable way the extinct floras of Asia and America and 
those of the Jurassic and Cretaceous periods. 

Above these are beds which, with some of the previous species, 
contain a few dicotyledonous leaves, which may be provisionally 
referred to the genera Stercuda and Laurus ; and still higher the. 
formation abounds m remains of dicotyledonous plants, of which 
additional collections have been made by Mr. T. C. Weston. 
The beds containing these, though probably divisible into two 
groups, may be named the Mill Creek series, and are approxi- 
mately on the horizon of the Dakota group of the United States 
geologists, as illustrated by ees and others. The species 
are desciibed in the paper, and differ for the most part from 
those of the Dunvegan group of the Peace River series, which 
is poe of the age of the Niobrara group, and, of course, 
sill more from the overlying Laramie group. Waith regard to 
the latter, the author adduced some new facts confirmatory of 
his previously expressed view as to the position of the Laramie 
at the top of the Cretaceous and base of the Eocene, and also 
tending to show that some of the plants still held by certain 

alzeo-botanists to be of Miocene age are really, in Canada at 
east, fossils of the Laramie group, and consolent consider- 
ably older than is currently supposed. The collections of plants 
studied by the author had for the most pait been placed at his 
disposal by the Director of the Geological Survey. 








HYDROMECHANICS 


THE last of the series of lectures at the Institution of Civil 
Engineers during the session of 1884-85 on “The Theory 
and Practice of Hydromechanics,” was delivered on Thygsday 


£ Read before the Royal Society of Canada, May, 188s, by Sir William 
Dawson, CMG, LL.D FRS ea A SRE 
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evening, May 7, by Sir Edward Reed, K.C.B., M.P., on 
“The Forms of Ships.’ The Piesident, Sir Frederick Bramwell, 
F.R.S., occupied the chair. 

In the course of his addiess the Lecturer biicfly explained the 
great development which the science of fluid resistance had 
undergone of late years, laigely owing to the labours of Stokes, 
Rankme and others, but more largely shll to those admisable 
investigations which had Ween cried out under the patronage 

the Admiralty by the late Dr. Willam Fioude, and subse- 
by his son, Mr. R, E. Froude. We hkewise explained 
eat effect which those investigations had produced m 
Navy, owing to the judicious and prompt adoption of 





the Roy: 
Fronde’s results by the Admiralty Constiuctois. Stress was laid 
throughout the lecture upon the importance of adjusting the 
form and proportions of ships not oniy to the loads which they 


have to carry, but likewise to the weight of the materials enter- 
ing into their structue. It was a common enor to judge of the 
merits of steamships by the relations which exist between their 
displacement, steam power, and speed, as expressed by formule 
of vanous kinds. Approximations to the theoretical form of 
least 1esistance were sought by some naval designers, and all 
considerable departuies from that form were regarded as objec- 
tionable. The Lecturer, on the contrary, pointed out that no 
such theoretical form was any true or proper guide for a naval 
designer, since every change in the average weight of the hull 
necessitated a corresponding change ın the form and proportions 
of the ship, and the great meit of a designer often was that he 
adopted forms differing widely from the abstract forms of the 
schools, and presenting a very inferior appearance when put into 
what me known as ‘Constants of Performance.” was 
illustrated by examples derived partly from actual ships and 
partly from calculations made for the purpose. Two actual war- 
ships were compared, one attaining the high figure of 213 marks 
when examined by the received formula, and the other gaming 
but 172 marks ; yet in the Lecturer’s view the latter was far and 
away the better ship, because she performed precisely the same 
service as the other, being inferior in no respect, and yet had cost 
less than the other by £114,000, and expended no more steam- 
power in attaining an equalspeed. The Lecturer remaiked that 
he should probably have regarded the abstract ‘‘form of least 
resistance” with more respect but for the circumstance that the 
designing of armouied vessels in which he was much engaged is 
“a branch of naval construction of much too concrete and 
ponderous a character to admit of any dalliance with abstiact or 
ancy forms.” He went on to express his reget that, owing 
largely to the restrictions which granite docks imposed upon 
naval constructors, and to the absence of iron flouting docks 
capable of 1ecerving ships of any form, and owing to other 
causes likewise, the construction of armoured ships—by which 
he meant ships which had a sufficient volume protected above the 
water to keep them afloat and upright while the armour remained 
intact—had been abandoned, and the first place upon the sea had 
been offered to any nation which had the courage and the will to 
assume it. In his opinion this was a purely voluntary abandon- 
ment, and was not the result of any scientific o1 economic neces- 
sity. He admitted that geat changes in forms and proportions 
were very desirable ın our gieat line-of-battle ships ; for example, 
a great increase of breadth was necessary in order to economise 
the side armour, and to keep the ram and torpedo at ample 
distance from the boilers and magazmes, which should be pro- 
tected by an inner citadel, so to speak, well removed from the 
outer one. But so far was tiue science from presenting obstacles 
to these and other important changes, it actually invited these 
very changes, and increase of beam in particular had been shown 
by Froude to facilitate the attaimment of practical mvulner- 
ability combined with very high speed. Size and cost were 
among the bugbears of our naval admunistration ; by the tue 
engineer they were always regarded as secondary to great and 
noble objects, argong which objects he included the naval pre- 
eminence of our gees At any rate, there was no engineering 
obstacle whatever to England constructing and sending to sea, 
not merely those great and swift but delicate and fragile Atlantic 
hotels m which the British Navy is now to embark and fight, for 
the want of something better, but also war-ships—real war-ships— 
almost as invulnerable as these islands themselves, and capable 
of bearing the once-pioud flag of England boldly into the waters 
of any enemy whatever. 

On the motion of the President, a cordial vote of thanks was 
pon to Si Edward Reed for his interesting and instructive 
ecture. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


- CAMBRIDGE.—In the second part of the Natural Science 
Tupos the examineis have placed the following in she fist class 
in alphabetical order :—Men: Acton (Botany), St. John’s; 
Eve, B.A. (Physics), Pembroke; Fitzpatiick (Physics), Christ’s ; 
Gordon (Physiology), Trinity ; Shore (Physiology), St. John’s ; 
F. M. Young, B.A. (Phy-ics), Trinity. 

The Senior Wrangler, Mr. Berry, of King’s College, was a 
student at University College School and College; the Second 
Wiangler, Mr. Love, of St. John’s, was educated at Wolver- 
hampton Giammar School. The Whanglers, thirty-four in 
number, are alone eligible to compete in the third part of the 
Mathematical Tnpos a year hence. 

In the Natural Sciences Tnpos, Part 1, the following were 

laced in the first class, in alphabetical order :—Men: Bury, 
rinity ; Couldridge, Emmanuel ; Edgeworth, Caius; Evans, 
F. P., St. John’s; Oliver, F. W., Trinity; Rolleston, St. 





ohn’s ; Sewaid, St. John’s; Walters, H. G., Trinity. 
Women: Freund, J., Girton; Willoughby, C. A. J., 
Newnham. 


The University Lectureship in Mathematics, lately held by 
Prof. J. J Thomson, will be filled up by the General Board or 
Studies and the Special Board for Mathematics early in the 
Michaelmas Term. 

It is proposed, in dealing with the incrensed income of the 
Craven Fund, to establith a new Studentship of 200/. a year 
for research ın the Languages and History of Ancient Greece 
and Rome and the Comparative Philology of the Indo-European 
Languages ; the Studentship to be tenable for one year, but a 
student might be re-elected on not more than two occasions, 

It is proposed still further to systematise and improve the 
courses of local lectures in populous centres, and to give students 
University certificates and exemptions in all cases where satis- 
factory work has been done, instead of confining these special 
privileges to affiliated Colleges, The majority of the courses 
given in the past winter have been scientific, and the work con- 
tunues to extend, under the energetic administration of Dr. R.D. 
Roberts. Much difficulty exists in some of the most promising 
centres, where the students (miners and artisans) are poor, in 
providing funds, There ought to be no difficulty in persuading 
colliery proprietors and manufacturers to find the money needed, 


SCIENTIFIC SERIALS 


Bulletins de la Société d’ Anthropologie de Paris, 5™° Fascicule, 
1884.—On ancient superstitions still surviving among the 
Bretons, by M. Bonnemére. An interesting paper, showing 
among many other proofs of superstition that the peasantry 
believe ın the possession by certain individuals, whom they 
characterise as ‘‘ Ribotteurs,” of the power of injuring others by 
cpwing their mich a cowe to lose their mik. The so-called 

tteurs ” are believed to acquire thi wer roaming 
naked through the fields on the ni ht of April 30 io gather, at 
early dawn, the May dew, in which dwells the malevolent property 
of drying up the milk of cows.—On the uni-discoidal placenta 
of a mandnl, by M. Chudzinskii—On the degree of atrophy of 
the olfactory nerves compatible with the persistence of the sense 
of smell, by M. Mathias Duval. The writer draws attention to 
the number of cases in which a post-mortem examination has 
proved the atrophy, or even total absence, of olfactory nerves, 
although there had been no apparent defect in the sense of smell 
during life. M. Dally is BE opinion that in such cases an 
excess of the gray matter of the brain at any one point may 
serve to supplement a deficiency in some other cerebral region. 
—M. Topimard presented to the Society a copy of his great 
chart of the relative herghts, registered among the conscripts 
and in the public schools of different parts of France.—Report 
of proceedings at the first meeting of the ‘‘ Conférence Trans- 
formiste,” organised last year in memory of Darwin. In accord- 
ance with the scheme of the Conference an address was to be 
annually delivered b$ a member of the Anthropological Society 
of Paris, who was to indicate the influence which Darwinian 
(‘* Transformist”) views had had on the special branch of scientific 
inquiry which the lecturer prosecuted.—-This year’s address in 
the Physical Section of the Conference was delivered by M. 
Duval, who chose foi his theme the evolution of the eye from 
the early development of the visual organs among the lower 
animals. His treatise is profusely illustrated by admirable dia- 


166 





mmatic woodcuts. —In the Psychical Section of the Conference 

. Letourneau treated of the evolution of morality, tracing the rise 
and progress and vatious finctuations of the moral sense among 
different races.—M. Pozzi, m announcing the decision of the 
Commuttee for awarding the Broca prize, explained that he and 
Ins colleagues had selected the works of three among the 
numerous competitors, viz, MM. Collignon, Chudzinski, and 
Testut, as of pre-eminent merit. The prize was, however, 
unanimously awarded to the last-named, M. Testut’s great work, 
“ Muscular Anomalies in Man explained by Comparative 
Anatomy,” having secured him this distinction both on account 
of its able and exhaustive character and its great literary merits. 
The selected essays of MM. Collignon and Chudzinski, treated 
respectively of the ‘‘anthropometric differences of the leadi 
races of France,” and of the ‘‘ Anatomy of the Negro.” In his 
address M, Pozzi gave a summary of M. Testut’s work, of which 
he spoke in terms of unqualified praise, both as regards the 
methods with which his observations had been conducted, and 
the manner ın which the results were compared and tested.— 
Repoit of the eulogy on Paul Broca, delivered by M Dally on 
the day, the Bioca prize was awarded for the first time. Asan 
old fnend and colleague, M. Dally, in his historical and literary 
notice of the life and works of Lroca, was able to give many 
hitherto unknown particulars, which add largely to the interest 
of his address, 


Bulletins de la Sociké d’ Anthropologie de Paris, 1% Fascicule, 
1885, contaimng résumé of the rules, organisation, and actual 
condition of the Society, with lists of members, affiliated 
societies, and recent obituary, &c., &c., &c. Among the works 
precented to the Society at its inaugural meeting, 1885, special 
notice is due to the ‘‘ Elements of General Anthropology,” by 
M. Topinard, who here gives a résumé of his lectures at the 
School of Anthropologie since 1876; the ‘‘Gitafios of Spain 
and Portugal,” by M. Bataillard ; ‘‘ Ethnic Mutilations,” by M. 
Magitot; and ‘‘Cannibalism among `the Red-Skins,” by 
M. Letourneau, In regard to each of these, the authors 
treated at great length of the objects aimed at in their 

ective works, the character and scope of which they 
fully explained.-M. Chudzinski presented the Society with the 
cast of the deltoid muscle of a negio, showing an anomalous 
separation of the bundles, which had a Simian character.—M. 
Delisle drew attention to an ox’s head belonging to Bos indicus 
of Senegal, in which a perfectly developed horn protruded from 
between the nasal bones.—-A paper by Dr. Hoffman, of Wash- 
mgton, on a curious relic found in South California, supposed to 
have been a case for keeping the colouring-matteis ‘and instru- 
ments employed in tattooing.—On the Quaternary deposits of 
Rosny (Nogent-sm-Marne), by M. Eck. Among these finds 
are fine teeth of Ekpkas primigenius, Rhinoceros tichorhinus, 
Equus, page Sa by M. Goun, of Cagliari, on the skulls 
and objects found by M. Issel in the recently-opened cave at 
Onei, in the Island of Sardinia, M. Issel believes, from his 
study of the prehistoric remains of Western France, Spain, and 
the basin of the Mediterranean generally, that these and the 
finds at Orreri all point equally to the diffusion of a primitive 
race, which was extant in the Canary Isles within historic times. 
~—-On Laos, by M. P. Neis, who explored the Laotian territo 
bordering on Cambodia in 1882-84. The author, as a Frenc 
official, enjoyed exceptional advantages for travelling in Cochin 
China and the neighbouring districts, and his careful study of 
the character and habits of the people has enabled him to collect 
much interesting information regaiding the distinctive anthropo- 
logical and social characteristics of the different races of Indo- 
China. M. Neis sees no ground for the opinion that these races 
exhibit traces of a Negrito element, but he draws attention to the 
fact that everywhere the Mongol is displacing the Thay and 
ather ancient nationalities, although this is most evident in the 
territories between Mam-on and Tonkin, and he believes that, 
unless the King of Siam takes prompt measures to stop this 
invasion, Siamese supremacy and French authority will be alike 
endangered.—Ceylon and its inhabitants if ancient and modern 
times, by: M. Beauregard. The author derives his materials 
from English sources —On the caves of Saumonussay, by M. 
Bonnemére, who believes that these grottoes served in prehistoric 
ages as a tannery.—On the measurements of the long-bones as 
a basis for the reconstruction of the entire skeleton, by M. 
Topinard, with plates of the osteometric instrument used by 
Broca.—On will, considered from a physiological point of view, 
by M. Fauvelle. 
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SOCIETIES AND ACADEMIES 
? LONDON 


Royal Society, May 7, with a note added May.12.—‘* On 
the Electric Resistance of a New Alloy named Platinoid.” By 
J. T. Bottomley, M.A., F. RSE 

In the course of a series of experiments on the electric resist- 
ance of various metals and alloy® and {in particular on the vara- 
tion of the electiic resistance of these metals and all wi 
temperatwe, the author has examined a new alloy (called e 
inventor ‘‘ platinoid ”), which has turned out to have į itant 
properties. 

This alloy is the invention of Mr F. W. Martino, of Sheffield, 
who kindly supplied specimens of the metal, and wires specially 
drawn down to the finer gauges for experiments. 

Platinoid is practically German silver with the addition of a 
small peicentege (1 or 2 per cent ) of metallic tungsteno. The 
tungsten is added in the form of phosphide of tungsten, a con- 
siderable percenmge of which is in the fist place fused with a 
portion of the copper The nickel is then added; and then the 
zine and the remainder of the copper. The mixture requires to 
be re-fused more than once, and during the process the phos- 
phorus and a considerable portion of the tungsten originally 
added is removed as scorie. In the end there is obtained a 
beautiful white alloy, which is platinoid. When polished the 
alloy is scarcely distinguishable in appearance from silver. To 
test the quality claimed for it as to being untarnishable, the 
author has been keeping ornamental specimens lying e ed 
to the ordinary town atmosphere ; and has satisfied himself that 
the alloy Has a very 1emarkable power of resisting the tarnishing 
influence of the air «fa large town. 

It is, however, the electric resistance of platinoid that has 
chiefly interested the author. German silver wire has proved of 
great use in the construction of galvanometer coils and resist- 
ance coils, on account of two mportantproperties, viz, its very high 
resistance and the smallness of the vanation of its resistance with 
change of temperature. Both those properties are possessed in 
a still higher degree by platinoid alloy. ; 

The resistance of German silver dıffeıs considerably in dif- 
ferent specimens. It is commonly stated to be 21°17 X 107° B. A. 
ohms between opposite faces of a centimetre cube at o° C.;1 or, 
reducing to | ohms, 20 935 x 1078 legal ohms between the 
opposite faces of a centmetie cube. The following table shows 
the .esistance of a number of specimens of platinoid wire : 


Di one 
t : tween T 
Specifying in deere Cross Resistance, mte faces of 
number mals ofa Secton egal tre a centimetre 
centimetre Perm cube legal 
ohms, 
16... "1610 0204300 181... 3698 X 1078 
17... "1430 0160200 "202 32 36 
I8 .. 'I230 OI I9400 "288 34°38 
IQ .. 'IIIO ... "0096770 353 34°16 
20 ... ‘0865 ... 0058760 555 32°61 
A 0595 0027180... 1'250 34°76 X 1078 
B 0495 0019240 ... I 707 32 85 
28 "0402 0012690 .. 2605 33°06 
29 0340 “0009070 .. 3°412 30°94 
32 0290 ‘oo06605 .. 4'371 28 87 
36 "0220 "0003801... 8'219 31°24 


It appears from these results that the specific resistance of 
platinoid is about one and a half times that of German silver. 

The experiments on the variation of resistance of platinoid 
with temperature were carried on m the following way. The 
specimen of platinoid to be tested was wound on a wooden 
bebbin, on the surface of which a screw had been cut, and the 
spires of the helix were kept separate by lyéng between the 
threads of the screw. This coil was 1mmersed in a bath of oil, 
and was connected in series with a known wire of German 
silver, the temperature of which was kept constant, and with a 
single Daniell’s cell. The differences of potential between the 
two ends of the platinoid wire and the two ends of the German 
silver wie were determined by applying the electrodes of a+ 
a high-resistance galvanometer. e ratio of the differences of 
potential is the same as the ratio of the resistances of the two 
wires. 

e 

1 Given by Prof Fleeming Jenkin, F.R S , as expressing the results of 

Matthiessen’s experiments. 


e 
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In the following table is shown the ratio of the resistances of 
a specimen of platincid wire at different temperatures to its 
resistance at zero. The wire used was the same as that specified as 
No. 20 in the table of resistances. The length of the wire ex- 
perimented on was about four-fifths of a metre. The onl 
trouble in the experiment was the keeping the oil-bath, ui 
was filled with linseed oil, thoroughly stirred, and of uniform 
temperature throughout, 


ba ° Resistance. The Res. at o° C. 


ý ‘Temperature. beng = 1 
(a) es oe iy ew TO 
NS I0 y 10024 
20 + 10044 
30 ` ‘ 1°0075 
40 10066 
50 1'0097 
60 I 0126 
70 10134 
80 1'0166 
go I 0188 
100 10209 


This gives for the average peicentage variation of resistance 
per 1° C., between the temperatures o° C and 100° C., the 
number o 02087. A second wire tested very carefully in a similar 
way gave for this average percentage variation between o° and 
100°, 0°022 per degree, with a steadily mcreasing rate of varia- 
tion from the beginning 

To compare this increase in resistance due to increase of 
temperature with that observed in other metals and alloys, we 
find that the percentage increase of resistance for 1° C. at 20° C. 
for copper is 0°388, platinum-silver alloy 0'031, gold silver alloy 
0°065, and for German silver 0044 These numbers were ob- 
tained by Matthiessen in the cour-e of his expermments for 
finding a suitable metal or alloy for the purpose of constructing 
the British Association standards of electric resistance. It appears 
that the variation of resistance of platinoid with temperature is 
very much smaller than the smallest observed for any of the 
metals and alloys then examined 

The modulus of ngidity, the Young’s modulus (or modulus 
for elastic longitudinal extension), and the breaking weight for 
platinoid wire were also determined. The wire used was a 
portion of that marked 4 in the foregoing lable This wire 1s a 
little larger than No, 24 of the Board of Trade standard wire 
gauge, and has a diameter of 0'0595 cm. 

The iigifity modulus was found’ to be 4751°8 x 10% grammes 
weight per square centimetre. The Young’s modulus is 
1222 4 X 10% grammes weight per square centimetre 

The bieaking weight 1s about 6'029 x 10% grammes weight 
per squaie centimetre, 

The specific gravity of platinoid wire has also been found by 
the author to be 8°78 compared with water at 20° C. Platinoid 
when drawn hard is softened, like copper, by heating and sudden 
cooling. 

Physical Society, May 23.—Prof. Guthrie, President, in 
the char —Dr. A. H. Fison was elected a Member of the 
Society.—The following communications were read :—Experi- 
ments showing the variations caused by magnetisation in the 
length of iron, steel, and nickel rods, by Mr. Shelford Bidwell. 
The subject of the extension and retraction of bars of uon and 
nickel under the action of magnetic force has been investi- 
gated by Dis. Joule and A. M. Mayer, and by Mr. Barrett. In 
the present experiments the magnetising force has been increased, 
with the result of binging out some striking and novel charac- 
teristics. The apparatus employed consisted of a vertical mag- 
netising helix considerably longer than the experimental rod, the 
latter forming the central portion of a compound rod, the two 
ends being of brass. The lower end of this rod is plane, and 
stands on a fiim support; the upper end is a knife-edge, which 
bears against a prass lever 18 cm. in length, about 1 cm. from 
the fulcrum ; thé portion of the rod to be examined ıs ın the 
central portion of the helix The above lever is furnished with 
another knife-edge at the end, which acts in a similar manner on 
a second lever, at the extremity of which is a small mirror. A 
lamp and veitical scale being placed at a distance of 470 cm., 
the slightest motion of the mirror could be read with great accu- 
racy, an elongation of the bar, amounting to I-100,oooth mm., 
being easily detected. A few of the more important results are 
as follow -—In the case of soft iron the bar continually increased 
in leagth till nearly saturated, up to which point Mr. Joule had 
thaced it, but then it reached a maximum, decieased, and con_ 


tinued decreasing to the limit of the experiments, at which point 
the ietraction was about double of what the extension had been. 
The effect depended upon the thickness of the bar, an increase- 
of diameter diminishing the maximum extension, and increas- 
ing the critical magnetising foice, or that force which pro- 
duced the maximum extension; the results seemed to show 
that this extension varied inversely as the square root of the 
diametet of the bar. The general behaviour of steel was the 
same as that of soft iron, but the critical point vaned with 
the hardness and temper of the metal, appearmg to be a 
minimum for steel of yellow temper. The results of experiments 
npon nıckel coincided with those obtained by Prof. Barrett, the 
effect of magnetisation being to cause a continuous retraction 

eater than that obtained with soft iron. In answer to Prof, 
fughes, who believed that the effect of the coil was always to 
produce retraction of the bar, the extension at first being due to 
the molecular arrangement of the particles during magnetisation, 
Mr. Bidwell further described an experiment showing that the 
action of the coil was to produce the ex/ension of a magnet. Two 
thin strips of soft iron fastened together at the ends, their central 
portions being about 2cm. apart, were placed in the coil On 
making the current the ends were drawn out, the sides ecoming 
together. Prof. Forbes suggested that the effect of thickness 
was really owing to the wregularity of magnetisation produced 
by the ends, and that in future experiments the middle of the 
bar only should be examined.—On the spectral image produced 
by a slowly rotating vacuum-tube, by Mr. Shelford Bidwell.— 
Note on the action of hght in diminishing the resistance of 
selenium, by Mr. Shelford Bidwell As the result of the in- 
vestigation upon the behaviour of selenium, Messrs Adams and 
Day arrived at the conclusion that it conducted electrolytically. 
Since this would necessitate the assumption that selenium is not 
an element according to accepted theories, caution must be exer- 
cised in accepting this. It seemed possible, however, that since 
theselenium in the cells had always undergone a prolonged cuoking, 
in contact with the metal terminals, ende of these metals 
might exist in the selenium, forming a kind of network, and thus 
affording conduction through the mass, which, without the 
cooking, is non-conducting. It had not been possible to test 
this directly, but sa somewhat analogous case had been tried. 
Some precipitated silver had been heated for some hours with 
sulphur, and the clear liquid pouied off. A cell was then made 
by coiling two silver wires side by side upon a strip of mica, the 
spaces between the wires being flied with the prepared sulphu, 
which would contain a small quantity of sulphide of silver. It 
was found necessary to reduce the resistance of the cell by 
placing a small stnp of silver leaf over the sulphur and cooking 
again. The cell thus piepared was very sensitive to light: by 
burning a piece of magnesium near, the resistance was reduced 
to one-third. Mr, Clark said that Mr. Bidwell’s cells probably 
contained sulphides of copper or silver, substances which the 
researches of Faraday had shown conducted electrolytically 
in the solid condition. On the other hand, Cu,Se and Ag,Se 
conducted like metals and were probably often present in 
the ordinary selenium light cells. r. Clark thought that Mr. 
Bidwell’s paper raised this question: What influence had hght 
upon the electrolytic conduction of Cu,S and Ag,S and upon the 
metallic conduction of Cu,Se and Ag,Se?—On certain cases of 
electrolytic decomposition, by Mr. J. W. Clark.—The first part 
of this paper consisted of a critical examination of the behaviour 
of those substances which have been described as exceptions to 
Faraday’s laws, with the object of generalising as to the condi- 
tion of internal or molecular structure corresponding to their 
electrical properties. The second part described an experimental 
investigation into the nature of the conduction of fused mercuric 
iodide and mercmic chloride, both of which were stated t 
undergo electiolytic conduction. Decomposition and re-com~ 
bination of the products of electrolytic action may, however, 
follow s> closely as to simulate metallic conduction. The first 
product of electrolytic decomposition of mercuric iodide was 
staled to be iodine and meicuroso-mercuric-iodide (Hg,I,), 
which latter, under the continued action of the current, yields 
free mercury. Simifarly it was found that fused mercuric 
chloride, when electrolysed between graphite terminals, split up 
into chlorine and mercurous chloride. etallic conduction, #2. 
conduction without decomposition, in fused compound solids, 
therefore appears to be unknown.—Note on electrical symbols, 
by Mr. J. Munro. 


Mathematical Society, June 11.—J. W. L. Glaisher, 
F.R.S., President, in the chair.—Prof, J. Larmor was admitted 
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into the Society.—Mr. Basset read a, paper on the potential of 
an electrified spherical bowl, and on the motion of an infinite 
liquid about such a bowl, upon which Prof. Larmor made some 
iemarks.—Mr. Elliott communicated a short paper by M. Z. J. 
Rogers, entitled, notes on the polism of the inscnbed and cir- 
cumscribing polygon.—Mr. Kempe, F.R.S., made a brief com- 
munication on paus of collinear points; and a paper by Prof. 
Mannheim, liaison géométrique entre les sphéres osculatmces de 
deux courbes qui ont les mêmes normales principales, was taken 
as read. i 

Chemical Society, June 4.—Dr. Hugo Muller, F.R.S., 
President, in the chair.—Mr. Harold Follows was admitted as a 
Fellow of the Society.—The following paper was 1ead :—On 
the constitution of the haloid derivatives of naphthalene, by 
Prof. Meldola. 

Anthropological Institute, June 9.— Francis Galton, 
F.R.S., President, in the chaw.—Pmnce Roland Bonapaite 
exhibited a large collection of photographs of Lapps.—Mr. P. A. 
Holst exhibited three water-coloured photographs out of a col- 
lection of 240, representing all the tirbes of the Russian empire. 
—Dr. J. G. Garson icad a paper on ee characteristics 
of the Impps ; and by the permission of the authorities of the 
Alexandra Palace, the family of Lapps now being exhibited 
there were present in the 100m with their sleigh, reindeer skins, 
and dog. The group consists of three men, two women, and 
two young children. The average height of the men is 5 feet 
I$ inches, that of the women 4 feet I1 inches. The chief 
characteristics of the Lapps may be said to be their low stature, 
round heads, and laige cranial capacity.—Prof. Keane read a 
paper on the Lapps: after glancing at their origin, ethnical 
relations and nomenclature, explaining the perplexing terms 
Lapp, Finn, Same, &c., the Piofessoi proceeded to describe 
their present habitat, their national and political divisions, and 
population ; not moie than about 30,000 Lapps remain, and their 
number appears to be diminishing. Their social usages were 
then desciibed, and allusion made to their reindeer, dogs, 
sledges, snow-shoes, and tents, and the paper concluded with an 
account of their religion, education, present condition, and 
future prospects.—A paper by Dr. H. Rink on Eskimo dialects 
was taken as read. . 

EDINBURGH 

Mathematical Society, June 12.—Dr. Thomas Muir in the 
chair —Piof. Tait gave an address on the detection of amphi- 
cheiral knots, with special reference to the mathematical pro- 
cesses involved. 

PARIS 
Academy of Sciences, June 8 —M. Bouley, President, in 
the chair.—Action of chloroxicarbonic ethe: on the cyanate of 

otassium, by MM. Wutz and Henninger. In an accompany- 
ing note it ıs stated that this important posthumous monograph 
was mostly prepared in 1875, but that its publication was delayed 
by the anthors in order to complete their researches on various 
points. After the death of M. Wurtz the work was continued 
by M. Henmiger, who was about to publish the results when 
he also fell a vittrm to his arduous labours. In its present form 
the paper has been prepared and edited by M. Edouad 
Grimaux.—Memorr on the temperature of the atmosphere and 
giound at the Paris Natual History Museum dunng the years 
1883 and 1884, by MM. Edmond Becquerel and Henri 
Becquerel. This memoir forms a continuation of the researches 
begun twenty-two yeais ago at the Museum by M. A. C. 
Becquerel, by means of the thermo-electnic apparatus invented 
by him.—On the geographical distribution of animal and 
vegetable species ‘as affected by the climatic conditions, the 
character of the soul, the disposition of land and water, the pro- 
gress of culture, and other outward influences of the envion- 
ment, by M. kmile Blanchard.—Propagation of the earth- 
quake shock felt in Andalusia on December 25, 1884, a 
rectification, by M. F. Fouqué.—On a new order of me- 
tallic spectra, by M. Lecoq de Boisbaudran.—Note on a 
new vegetable type from the lower covalline formations of 
Auxes, in the neighbourhood of Baune, G6te d'Or, by M G. 
de Saporta. This type, by the author named Changamiera, 
from its first observer, appears to be of lacustrine origin, and to 
bear a certain relation to the Rhizocaulon from the freshwater 
chall-formations of the South of France, still surviving in 
Provence. It may, perhaps, represent one of those proangio- 
sperm types, the existence of which has only to be 
suspected by botanists.—Note on some recently-discovered 
documents connected with the infancy of Jean Le Rond 
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d'Alembert, by M. L. Lallemand. These inedited records 
show that, contimy to Condorcet’s statement, d’Alembert was 
sent to the Maison de la Couche, and placed with a nurse for 
six weeks in a Picardy village, after which he was consigned to 
the charge of Jacques Molin (Dumoulin), one of the most dis- 
tinguished physicians of the time.—-On a method of rapidly 
analysing al the nitrogen contained im substances in the organic, 
ammoniacal, and nitric state, by M. A. Houzeau.—On a method 
of employing the sextant ın such away as to obtain by a single ob- 
servation the simultaneous altitudes or angles of two stars, ofa star 
and the moon, or of astar and thesun, by M, Gruey.—Onthe 
gence ofa continuous algebraic fraction, by M. Halphen —R ks 
on the radiations emitted by incandescent carbons, such SS those 
repared for use in lighthouses for the production of voltaic acs, 
M. Féhx Lucas —Remarks on the appaiatus usually em- 
ployed for the measurement of continuous and other electric 
currents, by M. Mascart.—A thermo-chemical study of electric 
accumulators, by M., Tscheltzow.—-Note on the action of silver, 
copper, iton, and some other metals on a mixture of acetylene 
and air, by M, F. Bellamy. The author’s expernments show 
that in the buiner these metals, and especially copper, act on 
acetylene in the same way that platinum does on hydrogen.— 
Note on the sulphurets of cerium and lanthane, by M. Debray, 
—On a new reaction for digitale, by M. Ph. Lafon. This 
reaction, which ıs extremely sensitive, will enable the chemist 
to distinguish more sharply than has hitheito been possible 
between the numerous products employed in therapeutics under 
the general name of digitaline.—Note on aseptol (orthoxiphenyl- 
sulphurous acid), by M. E. Se:rant. For this substance (so named 
by the author from the Gieek negative particle 4 and onwrdy, cor- 
1uption) it is claimed that it will be found three times superior to 
phenic acid as a practical antiseptic.—On electric alcoholic fer- 
mentation, by M. Em. Bourguelot.—Remarks on the tail of the 
human embryo, by M. H. Fol. From his researches the author is 
sitishied that during the fifth and sixth weeks of its development 
the human embryo 1s furnished with a tail in the strict ana- 
tomical sense of the term. Being destitute of all physiological 
use, this organ must be classed with all other rudimentary 
membeis.—On the natural evolution of the cantharıdes, by 
M. H. Beauregard. The results are here embodied of three 
years’ research, during which the author has succeeded in 
cleaiing up many obscure points connected with the physio- 
logical life and functions of these insects.—Note on the extrac- 
tion and composition of the gases contained in the leaves of 
plants, by MM. N. Gréhaut agd Peyron. ` 
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THE CHITTAGONG HILL TRIBES 


Ehitiagong Hill Tribes. ` Results of a Journey in 
£ zar 1882. By Dr. Emil Riebeck. Translated by 
Prof. A. H. Keane. (Asher, 1885.) 


TEE visit paid by Dr. Riebeck to the frontier tribes 

between Chittagong and Independent Burmah in 
the spring of the year 1882 formed a mere episode in the 
great expedition to the Far East, from which he has 
recently retumed, laden with ethnological treasures of all 
sorts. But this episode, carried out at the suggestion of 
Dr. Bastian, “prince of ethnologists,” proved from a 
variety of causes so unexpectedly fruitful in results, that 
he has been well advised to publish a separate account of 
it, pending the appearance of a comprehensive work on 
his general travels in Somaliland, India, China, Japan, 
and other Eastern regions. In its arrangement, profusion 
of coloured and other illustrations, and especially in the 
treatment of the subject matter, ths first instalment 
almost reaches the standard of ideal perfection—of such 
perfection as can be achieved only by patient and intelli- 
gent observation, and by the cooperation of specialists in 
their several faculties combined with a generous use of 
unlimited means. Certainly the principle of division of 
labour in literary and scientific work has never been more 
happily illustrated than in the present instance. Wisely 
limiting his own functions to those of a laborious collector 
and narrator of his personal experiences, Dr. Riebeck has 
placed all his rich materials at the disposal of the fore- 
most natfiralists in Germany, by whom the data thus 
supplied have been made a convenient text for so many 
separate monographs of great value on the various scien- 
tific aspects of the subject. 

The work thus comprises, besides the journey itself 
graphically described by the traveller, four independent 
treatises—by Dr. A. Grinwedel, on the ethnology ; by Dr. 
Rudolf Virchow, on the anthropology ; by Prof. Julius 
Kiihn, on the zoology ; and by Herr von Danckelmann, on 
the meteorology of the hilly region traversed dumng the 
expedition. 

The trip included altogether two separate excursions, 
the first from Chittagong up the Karnaphuli river to 
Pakhoma and Forts Sirtay No. 1 and 2, close to the 
Burmese frontier; the second, again from Chittagong 
southwards to the Sangu, up that river nearly to its 
source, thence across the border to Dalakmey on the 
Koladan in Arakan, and from that point down the 
Koladan to its mouth at Akyab. None of these river 
basins can be described as unknown regions, seeing that 
they all lie well within British territory, and have been 
frequently traversed in various direchons by Lewin, 
Hunter, and other explorers, by Government surveyors, 
and even occasionally by military expeditions. Never- 
theless, such is the intricate character of the land, con- 
sisting of nearly parallel mountain ranges running close 
together, mainly north and south, separated by deep inter- 
veniag river gorges, often densely wooded, and inhabited 
by a multiplicity of semi-independent hill tribes in almost 
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every stage of social culture, that the broad physical 
features both of the country and its inhabitants had 
hitherto been but imperfectly understood, while few of 
the details had been fully worked out. Hence a rich 
harvest still awaited our traveller, and the abundant 
matenals collected by him and carefully sifteti by his 
scientific fellow-workers could not fail to prove useful and 
help to solve some obscure problems in the natural 
history of the country. 

Thus a comparative study of the two Gayal skulls from 
Chittagong and Arakan enables Dr. Kuhn to clear up 
several questions touching the mutual relations of the 
gayal (Bos gaveus, Colebrooke), the arni or true wild 
buffalo (Bubalus indicus), the gaur (Bos cavijrons, 
Hodgson), and other membets of the ox tribe in India 
and Indo-China. It now appears evident that the gayal 
or wild ox of Bengal, Assam and Further India does not 
differ specifically from the gaur of India proper, as 
George Vasey and others wiongly supposed. “ While 
the wild gayals’ skulls show all the features of the gaur, 
the forms of the tame gayal from the same locality corre- 
spond altogether to the normal gayal type as described 
by its best observer, Hodgson. Room is thus afforded 
for the surmise that both types characterise, not two dis- 
tinct species, but forms only of the same species; that 
consequently gaur and gayal are specifically one, and that 
the deviations of the latter in its tame form have merely 
the value of a variation due to domestication.” 

Of more general interest are the admirable ethnological 
and anthropological papers of Dr. Grunwedel and Dr. 
Virchow, whose learned analysis of the data, and espe- 
cially of the numerous measurements supplied by Dr. 
Ruiebeck, throws a flood of light on the many perplexing 
questions connected with this obscure ethnical domain. 
Accepting the already-established broad distinction be- 
tween the Khyoung-th4 or River Tribes, and Toungh-th4, 
or Hill Tribes (Lowlanders and Highlanders), a distinc- 
tion which has more than a mere geographical signifi- 
cance, these anthropologists find that, on the whole, the 
hill tribes are of purer descent, that is, represent the 
aboriginal element more closely, than the riverain popula- 
tions. The latter (Maghs, Chakmas, Toungyinyas, &c.), 
have become more ‘intermingled with the Bengalese and 
other intruders from India, and are characterised by a 
yellower complexion suggestive of Mongol, or perhaps 
Malay, affinities. The former (Pankhos, Banjogis, Mros. 
Kumis, Kukis or Lushais, Shos, Shindus, &c.) are of a 
darker hue, and seem to approach nearer to the Kolarian 
aborigines of India. At the same time Dr. Virchow is 
careful to point out that none of these Hull Tribes lend 
any support to the theory of an aboriginal Negrito ele- 
ment formerly spread over the whole of India and Indo- 
China, advocated especially by De Quatrefages and other 
French ethnologists. “According to unanimous testi- 
mony they have all black, long, and smooth, but by no 
means straight, h&ir, and, although not athletic, their 
stature still at ence separates them from the dwarfish 
Andamanese and Negritoes. On the other hand, in 
further inquiry the question cannot be waived whether 
the Hill Tribes of Chittagong, perhaps also of Nepal, 
may not, after all, be somewhat nearly related to the 
primitive ‘black skins’ of India. The name Dasyu, or 
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Dasa, recalls in a remarkable manner the word Dzo, 
applied both to the Lushais and their speech.” 

-On the whole the Lowlanders appear to be closely re- 
lated to the Arakanese, and consequently to the Burmese, 
and are characterised by distinctly Mongolic features. 
They may, in fact, be regaided as a Mongoloid people, 
intermediate between the true Mongols of Northern and 
Central Asia and the Malays of Malacca and the Eastern 
Archipelago. 

This section of the subject ıs illustrated by very com- 
plete tables of measurements, and by as many as 
twenty-six photographs of Lushais, Pankhos, Maghs, 
Chakmas, Tipperahs, and other highland and lowland 
tribes. 

Dr. Riebeck’s account of his experiences amongst these 
children of nature is extremely graphic, and all the more 
entertaining that the arrangement with his collaborateurs 
enables him to eliminate all dry technicalities and strictly 
scientific matter. At the time of his visit a famine pre- 
vailed amongst the border tribes in the upper Karnaphuli 
basin, causing an irruption of Lushais and others into 
British territory. Thanks to this circumstance he was 
enabled to procure many valuable articles from the half- 
famished people in exchange for a little rice and spirits. 
The circumstances connected with these transactions are 
related with a frankness which almost savours of excessive 
candour. “The brandy I concocted myself,” he tells us, 
“by diluting spirits of wine with water, and colouring it 
with burnt sugar, thereby producing a still more alluring 
drink for their uneducated palate. In return, they not 
only parted with a large quantity of their implements, but 
also allowed me to take bodily measurements and sub- 
mitted to be photographed by my fellow-traveller Rosset. 
If for brandy I had substituted money, this would have 
soon found its way into the pockets of the Bengali dealers, 
who cozened and plundered the natives to the utmost. I 
may therefore be pardoned if I:preferred to tickle the 
palate of the Lushais with fire-water rather than play into 
the hands of the blood-sucking usurers.” 

A tropical thunderstorm, by which he was overtaken in 
the Ruma district, is descnbed in exceedingly vivid 
language. “The spectacle which now presented itself 
was one of the most stupendous imaginable. In a few 
seconds the firmament became completely overcast ; then 
the welkin towered up, looking in the gleam of the electric 
flashes like mighty sheaves of flame. The weird effect 
was heightened by the neighbouring woodlands, which 
were now all ablaze. For the natives had fired the sur- 
rounding bamboo-clad hills in order to clear the land for 
paddy-fields, and sow their rice in the ashes. Thus 
was mingled the crackling of the burning and crash- 
ing bamboo canes with the roaring thunder aloft, the 
whole producing a din like that of a neighbouring battle- 
field.” 

These passages may also serve as specimens of Prof. 
Keane’s very admirable, faithful, ‘afd idiomatic trans- 
lation. It may be mentioned that the German and 
English editions, both in folio size and splendidly 
printed, were issued simultaneously by Messrs. Asher, 
of Berlin and London. The work forms a sumptuous 
volume ‘which should find a place in every well-appointed 
library. 


THE METEOROLOGY OF BOMBAY 


Magnetical and Meteorological Observations made at the 
Government Observatory, Bombay, 1883, under the 
Superintendence of Charles Chambers, F.R.S., Rey. 
Fr. Drechman, S.F., Ninaye: Narayen Nene, and 
Frederick Chambers. (Bombay, 1884) A 


F the series of volumes entitled “ Bomba: ag- 
netical and Meteorological Observations,” the 
present one of forty pages folio is the twenty-fourth. 
The observations were begun in 1841, and whether we 
consider the high class character of the observations 
themselves, the fulness with which they were made from 
hour to hour, or the long period over which they extend, 
hey must be regarded as among the very best meteoro- 
logical records we possess. In the discussion of many of 
the larger questions of Indian meteorology, such as are 
from time to time dealt with by the meteorologists of 
India with so much ability and success, the Bombay ob- 
servations are simply invaluable ; and they are at least of 
equal importance in the wider questions of the science, 
and particularly in those cosmical inquiries which have 
largely engaged the attention of physicists in recent years. 
In this report a very satisfactory account is given by 
Mr. Chambers of the observatory, its position, and sur- 
roundings, the instruments in use, and the duties of the 
various members of the observing staff, all showing that 
a trustworthiness and an accuracy is secured for the 
observations which leaves nothing to be desired. Five 
eye-observations are made every day without exception, 
at 6 and 10 am., and 2, 4 and 1op.m. In addition to 
these, continuous registrations are obtained by means of 
automatic recording instruments, consisting of the mag- 
netographs, the barograph, thermograph, pkiviograph, 
and anemograph, the first four registering photographi- 
cally and the last mechanically. 

From these observations and registrations hourly read- 
ings of the various instruments are obtained, and from 
them the daily means are deduced. These daily means, 
together with the monthly means, are published in a. 
series of tables appended to the Report. The daily re- 
sults of the wind observations are given with more than 
usual fulness,—these consisting of the mean velocity in 
mules per hour without regard to the direction from which 
it blew ; the aggregate and mean velocities and relative 
frequency of different winds ; and the mean daily veloci- 
ties of the north or south and east or west components 
of the winds which blew each day, in miles per hour. 
At Bombay the greatest mean daily velocity in miles 
per hour was 31°8 on June 11, and the least 5'2 on 
October 4; whilst the mean hourly velocity from June 
to August was 162 miles, and from September to May 
it was only 10°9 miles. 

Underground observations are made at depths of 1, 9, 
20, 60, and 132 inches below the surface, the first two 
depths being observed five times daily and the last three 
once a day, inasmuch as at these depths no diurnal varia- 
tion is shown. At depths of 1 and g inches the monthly 
maximum and minimum temperatures occurred in De- 
cember and May, but at the depth of 132 inches these 
annual phases weie delayed till March and July. e The 
mean annual temperature of the air during 1883 was 78°°8, 
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and of the ground, at a depth of 1 inch, 80°9; 9 inches, 
80°'7 ; 20 inches, 82°°6 ; 60 inches, 83°8 ; and 132 inches, 
83°2. Itis desirable that the errors of these underground 
thermometers were ascertained. 
e Down to the close of 1864 the hourly observations made 
at Bombay were published #& ex/enso, and these twenty- 
years’ hourly observations furnish data for the prose- 
Me many inquiries, the value of which 1t would be 
difficul to over-estimate. From 1865 to 1872 the mdi- 
vidual observations ceased to be published, but the hourly 
means for the different elements continued to be pub- 
lished. From these the hourly means of pressure, tem- 
perature, humidity, cloud, thunderstorms, &c., can be 
obtained for a period of more than thirty years. From 
the beginning of 1873, however, no hourly observations, 
or even hourly means, appear in the reports, want of 
funds presumably being the cause of the omission. Irre- 
spective altogether of the length of time over which the 
observations have been made and the immense value this 
single consideration gives to the Bombay observations, 
the position of this observatory with respect to the 
monsoons and other vital elements of the meteorology 
of India render the maintenance of a first-class meteoro- 
logical observatory in this part of the empire indispens- 
able. Itis in truth simply necessary in the interests of 
Indian meteorology and its satisfactory development that 
the Bombay Observatory be kept in a state of high 
efficiency, and that the individual observations made 
there be published and distributed among men of science 
at least as lhberally as they were previous to 1865. 





OUR BOOK SHELF 


Supplement to “Euclid and His Modern Rivals,’ con- 
taining’ a Notice of Henris Geometry, together with 
Selections from the Reviews. (London: Macmillan 
and Co., 1885.) 


WE noticed the original work at such length in these 
columns (NATURE, vol. xx. p, 240), that it 1s not worth 
while on the present occasion to do more than draw 
attention to the issue of this “ Supplement.” 

Prof. Henrici’s >“ Congruent Figures” was published 
nearly contemporaneously with Mr. Dodgson’s book, and 
so he was unable to discuss the methods employed by the 
Professor, who, in the words of the present preface, “ fills 
the rô of that popular functionary, dear to Parisian 
diners, fe guatorsiéime,” 

The discussion forms scene vi. of Act ii., and 1s headed 
“Treatment of Parallels by Revolving Lines,” and an 
extract, as usual, leads the way from Henricr’s Art 
of Dining (so our humounst puts it), viz. “in order that 
an aggregate of elements may be called a spread, it 1s 
necessary that they follow continuously.” 

It will thus readily appear to the readers of the 
“Euclid and his Modern Rivals,” or of our account 
referred to above—which by the way 1s honoured by a 
partial reproduction amongst the review-selections—that 
Mr. Dodgson fs still himself, and that his hand has lost 
none of its former cunning. We should have liked him 
to have given his opinions on other parts of the Pro- 
fessor’s book, but it has not seemed good to the author 
so to act, and he has confined himself mainly, ıf not 
entiely, ‘to the Lobatschewky treatment of parallels. 
With two such combatants now fairly in the arena, we 
shall be content to act as a mere onlooker whilst the 
strifg wages fiercely between them, eagerly noting the 
parry and the thrust, and ready, if need be, to use the 
sponge as this or that combatant 1s struck. 





It might be a mighty pretty encounter—Modern 
Treatment versus the Euclidian. 

Mr. Dodgson mserts remarks here and there in the 
text of the reprinted criticisms: he does not notice that a 
compete he makes against us was in great part apolo- 
gised for on p. 404 (vol. xx., see above). 


Letifaden bei soologisch-zootomischen Prapaririibungen. 
Von A. Mojsisovics Edien von Mojsvár. 2nd ed. 
(Leipzig, 1885.) 

WE are glad to welcome a second edition of this work, 

which is a very useful manual for museum curators and 

for demonstrators in the rapidly increasing number of 
zootomical laboratories. Although it appears to be 
designed for use in high schools we cannot think that it 
is hkely to displace the manuals already in use in this 
country: it wants the didactic character of Huxley and 

Martin’s “ Elementary Biology,” the simplicity and direct- 

ness of Prof. Milnes Marshall’s admurable little book on 

the “Frog” (which ıs, we are glad to learn, to be soon 
followed by others), or the detailed directions of Prof. 

T. J. Parker’s “Zootomy.” We may note by the way that 

these works appear to be unknown to our author, whose 

knowledge, indeed, of English works on anatomy, or, as 

Messrs. Wilder and Gage call it, anatomical technology, 

1s very incomplete. 

So far as German authorities on “Museologie” are 
concerned, the second edition appears to have been 
brought up to date ; some additions, not always, however, 
improvements, have been made ın the illustrations ; some 
of the English authors whose works are neglected would 
have provided the author with a better figure of Astro- 
pecten than the shocking “representation” which is copied 
from Bronn., When the third edition is called for we hope 
we shall find the grave, but perhaps the only important, 
defect which we have noted corrected and accounted for. 


LETTERS TO THE EDITOR 


[7he Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to selurn, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep thew letters 
as short as possible, The pressure on his space ts so great 
that it ts impossible otherwise to tnsure the appearance even 
of communications containing tnieresting and novel facts.) 


On Watering the Coal-Dust in Mines 


REFERRING to an explosion that happened at Lievin Colliery 
in the Pas de Calais on Januaty 14 last, my friend M Ed. 
Sauvage, Ingénieur des Mines, writes as follows :—‘‘Some 
experiments have been lately made at Lievin Colliery (Pas de- 
Calais), where a disastrous accident happened a few months 
ago. Ido not think any repoit of these experiments has been 
published ; but they found the coal-dust inflammable, and the 
watering of the ways in the mine has been resorted to as a pre- 
caution against future accidents.” 

Twenty-nine persons were killed by this accident, that is to say, 
all who were in the mine with the exception ofone. The survivor, 
a miner named Cornet, and one of his comrades, had prepared a 
blasting-shot for dynamite, and called upon the shot-firer to 
ignite it. The latter examined the place, pronounced it to be 
free from fire-damp, and lighted the fuse. 

At the inquest Coinet stated that he saw the shot go off, and 
had just time, by a quick movement, to throw himself under a 
heap of straw lying near when the losion took place. He 
remembered noth more, and attributed his escape to the 
paitial protection afférded by the straw. 

After mvestigating the case and hearing Cornet’s évidence, 
the Goveinment engineer and those of the Company who owned 
the mine cameto the conclusion that the explosion was caused 
by the ignition of the coal-dust that had been lyuig upon the 
timbers which formed the supports of the gallery. In corro- 
boration of this opinion they pointed out the fact that the current 
of air which swept through the gallery in which the explosion 
originated was too swift to admit of firedamp lodging there. 
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For some years past a system of more or less careful watering 
has been practised in some of the largest and driest of the steam 
coal collieries in South Wales as a precaution against explosions 
—and the recent occurrences at Usworth, Lievin, Camphausen, 
and Pendlebufy seem to show that similar measures are greatly 
wanted elsewhere. s 

Should watering the dust (locally in the neighbourhood of 
blasting-shéts, or generally in the workings) ultimately piove to 
be the panacea for great colliery explosions, then it is obvious 
that the responsibility for the holocausts that are now occurring 
lies almost as heavily upon those who, having the power, fail to 
hasten its adoption, as upon those who continue to offer it a 
selfish or factious opposition W. GALLOWAY 





The Colours of Arctic and Alpine Animals 


I MUCH regret that I have been too busy to reply to my frend, 
Mr. A. R. Wallace (NATURE, Apuil 16, p. 552), till the present 
moment, but this delay, unavoidable on my part, is the less to 
be regretted, since it has given an opportunity for the interesting 
facts rectntly adduced by Sig. Lorenzo Camerano (NATURE, 
May 28, p 77) to be taken into consideration. As Mi. Wallace, 
with that keen penetration so familiar to all who know him and 
his writings, goes to the root of the matter under discussion and 
raises a distinct issue, I will now beg permission to offer a few 
words in reply to both these gentlemen. 

First, with respect to the physical side of the question, Mr. 
Wallace is perfectly correct in supposing that colom fer se has 
no influence upon the radiatmg or absorbing powers of bodies 
as far as regards obscme 1adiation. But I would point out that 
in the present case we aie not concerned with colour alone ; we 
have not merely to consider whether black or white is the best 
radiator, but we have for comparison two surfaces, hair or 
feathers, as the case may be, having, as far as we know at 
present, the same structure, and differing only in colour. The 
question before us is whether this colour-difference in the same 
substance 1s associated with any difference in radiating or absorb- 
ing power, and the final answer can only be given by carefully 
conducted experiments, I may add that I have long been 
waiting for an opportunity of conducting the necessary investi- 
gation, and with aid that has been kindly offered from several 
quartérs I hope before long to be in a position to arnve at some 
satisfactory conclusion. The form of experiment suggested by 
Mr. Wallace, although decidedly worth the trial, does not appear 
to me to be vi safe, inasmuch as the natural structure and 
arrangement of the fur would be lost in the {process of weaving 
into cloth. Mr, Wallace’s strictures as to the use of artificial 
dyes are, however, quite sound, and in these I fully concur. I 
may further state that when this question was raised some years 
ago, I searched literature (although by no means exhaustively} 
to see whether any expe1ments had been recorded, and although 
many hundreds of observations upon the radiative and absorp- 
tive powers of. different. bodies haye been made by vaiious 
physicists from the time of Franklin downwards, I have not 
been able to find any experiment bearing directly upon the 
question under consideration. 

The point to be decided is, not only whether dak hair or 
feathers are better radiators than white hair or feathers, but 
whether the radiative power of these white coverings is less for 
that particular kind of radiation which is most greedily absorbed 
by the substance (snow) among which the animals have to pass 
their winter existence. Tul this problem is solved physically 
we have, as it seemsto me, only the purely biological considera- 
tions to fall back upon. 

Before passing on to the more strictly zoological side of the 
subject I should like to disclaim the notion to which Sig. Came- 
rano’s. letter may give rise, that the radiative (as dis ished 
from the protective) theory of Arctic colouring is original as far 
as concerns m ‘With respect to the white covering of the 
warm-blooded animals, this theory was, as far as I knew at the 
time, original when first broached in 1880 ;, but Lord Walsing- 
ham afterwards showed that the same conclusion had been 
arrived atin 1846 by Craven, with whose name it should be 
more fairly associated. The application of this theory (in a 
‘reversed sense) to explain the melanism of Arctic insects is 
entirely due to Lord Walsingham, and as my friend Mr. Wallace 
is disposed to give the weight of his authority to this extension 
of the theory, there is no occasion to discuss this point further 
on the present occasion. 

It now remains to point out some of the considerations which 


have led me to the belief that the protective theory of white 
colouring is not wholly sufficient. Thus, among birds there seems 
to be a tendency among the falcons (7. candicans, F. islandus, 
&c.) to become white in high latitudes—a mode of coloration 
which does not appear to me to be of much use in such species. 
These birds, as far as I know, swoop down on their prey from 
above, under which circumstanggs the lighter colouring would 
be of no advantage in enabling them to approach their prey un- 
detected ; on the other hand, it can hardly be maintained 
these birds are subject to any persecution which would e 
their lighter plumage to be of protective value. Whern the 
wing the back only would be seen by another biid hovering over 
the falcon, and it is noteworthy that this part of the falcons in 
question 1s darker than the under side The same considerations 
apply to the snowy owl (Wycie scandiaca). In many other 
birds, again, such as the plovers (Charadrius pluvialis, Sytata- 
rola cinerea, &c.) and various species of Scolopacide (Tringa 
variabilis, T. subarquata, &c.), the under side only changes to 
white in winter—a change which it is impossible to associate either 
with protection from foes or with predatory advantage. On the 
other hand, it seems not unreasonable to suppose (on the radiation 
theory) that the under side of the bird, being nearest to the snow- 
covered surface of the ground, would require the most protec- 
tion. It is of interest also to bear in mind from the present 
point of view that many mammals are known to become white 
on the under side during winter. Thus, Surgeon-Major Leith 
Adams, F.R.S., states in his observations on the natural history of 
Eastern Canada? that ‘there is, moreover, a seemingly strong dis- 
position for the lower parts of animals to become white in winter 
—i.e. the parts in closest contact with the snow; thus the under 
surfaces of the deer tribe are {always whitest. And, as if from 
its habit of constantly digging among the snow with its snout in 
quest of food, we find the cariboo with a white patch on its lips 
and around the hoof, &c.” Suth facts as these cannot, as it 
appeais to me, be explained on the protection theory ; but if any 
connection exists between the mode of colouring of an animal and 
its external conditions of life, the theory of preventive radiation 
or even the direct action of low temperature on the formation of 
the pigment seems to be more applicable. 

e objections raised by Signor Camerano, although supported 
by some interesting observations, are, I venture to think, some- 
what wide of the mark. ‘The writer, indeed, endeavours to 
bring within the scope of the radiation theory classes of facts which 
I for one should certainly never dream of attributing to this canse, 
even if ıt had been demonstrated on a sound experimental basis. 
There can be no question as to the truth of his concluding state- 
ment that the causes tending to modify the colours are of an 
extremely complex character. It is this very complexity, indeed, 
which renders it so highly important to thoroughly investigate 
any explanation which bears the stamp of truth, though per- 
haps applicable to but a very limited group of facts. In view of 
these difficulties, and bearing m mind the inexhaustible re- 
sources of nature in adapting organisms to their environment by 
apparently opposite means, it is not at all surprising that cases 
should exist which stand apparently opposed to the particular 
class of cases here dealt with, There are many conceivable 
ways of enabling an animal to le against a severe climate 
besides that of lightening the colour of its fur, and natural 
selection would take advantage of any and every means pre- 
sented for securing this end. To say, therefore, that some 
animals become darker in winter (Cervus mandarinss), or that 
others do not change colour at all (Rupicapra europea, Capra 
tbex), is no real objection to the radiation theory, but simply an 
illustration of the principle that there are many ways of securing 
the same result. Thus, in the case of the two last-named 
species, Sig. Camerano himself states that there is a great differ- 
ence in the thickness of the winter covering. Then, again, the 
statement that a more or less distinct seasonal change of colour 
is observable in many animals appears to me to ‘have no precise 
bearing on the question—all that can be said from the point of 
view either of adaptation or climatic protection is that in such 
slight mutations we have given to us a hint as to the method by 
which the more striking seasonal changes have been brought 
about. We must such changes either as the incipient 
stages of a seasonal variation which could, if necessary, be 
worked up into a more perfect adaptation ( protective or climatic), 
or as the vanishing remnants of a seasonal variation formerly 
important, but now useless. The facts that some animals 
which are not polar or alpine are permanently white, that the 
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colours of some Alpine Coleoptera are brighter than those of the 
warmer plains, and that the species of small islands often show a 
tendency to melanism, are at present simply mexphcable, but, 
as far as I can see, do not tell for or against either theory. It 
would certainly be a strong case agaist the ’present view if any 
gnimal could be named which became white in winter and was 
not an inhabitant of a coyntry gubject to cold winters. As, far 
as my knowledge extends no such species exists. The light 
owr of desert mammals is most probably due to predatory 
Neee te melanism of desert insects mentioned by Sig. 
Cam o is, I must confess, a new fact to me, and not at all 
in accordance with my own limited experience, The strongest 
objection raised by Sig. Camerano is, perhaps, contamed in the 
statement that in the birds of the Antarctic region black is much 
more prevalent than in those of the Arctic regions. It is un- 
fortunate, however, that the writer adduces in illustration such 
countries as Australia and New Zealand, which certainly can- 
not be considered within the Antarctic region. 
In conclusion I should like to emphasize that the theory of 
climatic protection is not, as Mr. Wallace appears to believe, 
sed to the theory of adaptation. If my first letter gave 
rise to this impression, I will take the present opportunity of 
pointing out that the animal kingdom abounds with cases of 
what our German colleagues happily call ‘functional change” 
(Functionswechset)—that is, the conversion of a character (or 
function) originally acquired for one purpose to a totally new 
use. It is thus not at all improbable that a mode of coloration 
originally acquired as a chmiatic protection, may afierwards be 
found to be of adaptıve value, so that climatic and natural selec- 
tion would in such cases work together. I fully concede that 
many of the Arctic and Alpine species now derive such advant- 
ages from their white covermg ; the question is whether this 
colouring was originally acquired solely for this purpose, or 
whether climatic adaptation may not have had an equal or even 
a greater influence in its production. R. MELDOLA 





Clifford and Professor Tait 


May a ‘“‘(so-called) Metaphysician”—who has modesily 
waited to see if some one for whom Prof. Tait could have moie 
would anticipate him—venture to remark upon a passage 
in the review of Clifford’s ‘‘ Exact Sciences” that appeared in 
NATURE of June 11? 
Prof, Tait first calls “awkward” and “ unnecessarily 
puzzling ’ Clifford’s statement that ‘if we can fill a box with 
cubes whose height, length and breadth are all equal to one 
another, the shape of the box will be itself a cube’; and then, 
declaring with greate: emphasis that it ‘‘at first sight seems to 
be nonsense,” he adds :—‘‘ Read it, however, thus: ‘If we can 
fill with cubes a box whose height, &c. . . . the shape of the 
box itself will be a cube,’ and the absurdity, suggested by the 
collocation, disappears.” 

Now Clifford’s statement is not sufficiently guarded, being, as 
it stands, not true of the cube only ; but it surely conveys a real 
meaning, ina ‘collocation ” of words as plain as possible. It 
is something (whether much or little) to be told that a cube can 
be made up of a number of equal cubes; especially in view 
of the context (p. 16). But does Prof. Tait, with Ais sentence, 
tell us anything at all, except that a cube is—a cube ; or say even 
that plainly? R 

June 22 





Unusual Atmospheric Phenomenon 


THE accompanying drawing—a copy of a sketch taken at the 
time—represents an unusual atmospheric phenomenon witnessed 
by several friends and myself during a recent visit to Ireland. It 
occurred on the 6th inst., a bright warm day, with a light 
breeze piowing "rom the east. The sky was free from clouds, 
excepting a few cirrus and cirro-stratus collections on the 
northern horizon. Engaged at the time in fishing from a boat 
on one of the Irish loughs, I was conscious of a change in the 
character of the light reflected from the water and distant 
objects and looking towards the sun (/), noticed that it was 
surrounded by an exceedingly brilliant halo {æ 4) of about 48° 
diameter, the contained space (g4) being filled with vapour of 
a dull leaden blue colour, which, by obscuring some of the solar 
raySp apparently produced the peculiar light effects that first 
attracted my attention. The time was 1.30 m the afternoon. 
Calling the attention of my friend, Dr. Simpson, to the pheno- 
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menon, I recorded the accompanying details. The primary 
hbula (a 4) consisted of a brilliant, well-defined’ band of about 8 
width, composed of the spectral colours in the usual sequence, 
the 1ed ring being nearest the sun. The whole band was most 
vivid, but the northern half the brightest. At abous two o'clock I 
noticed a bulging (2) of the leaden-coloured vapour of the primary 
halo (a b) to the extent of 6° or 7°, and in its south-eastern 
quadrant, and this protrusion, at first only faintly fringed with 
colour, soon was bounded by a spectral bow p at least as vivid 
as the brightest portion of the primary halo. The adjacent 
portion of a 4, whether by comparison with e or whether 
because partially obscured by the protrusion of the vapour 
around which e was formed, I cannot be sure, seemed much 
paler than the rest of ač. Simultaneously with the formation of 
this secondary bow a large white ring, represented in the 
drawing by cd, soviy formed around a centre to the north of 
the sun, and rapidly assumed a well-defined contour. Its 
diameter was 72°. Had it been complete it would in its 
southern portion have through the sun, but after 
cutting the primary halo (ab) at the points (m and »#), 





























which it rendered more faint, it giaduall 
reaching the sun. 


disappeared before 
This latter ring (cd) began to disappear 
about a quaiter of an hour after I first noticed it, its no: th- 


western poition fading first. I noticed no mock-suns at the 
points of contact of eher of the excentric rings, and was, un- 
fortunately, unprovided with my small pocket polanscope, and 
therefore unable to asceitain how much of the phenomenon was 
due to double refraction. The portion (¢) may have been thus 
produced, but it certainly appeared, as drawn, to be a portion 
of a ring of smaller radius than (aè). The Rev. T. G. Beau- 
mont, who also observed this spectacle, states that he saw the 
primary halo (a4) Pradually start from a much smaller ring 
around the sun. e accompanying drawing, though rough, is 
as accurate as compatible with the absence of measuring instru- 
ments, ALEX. HODGKINSON 
26, King Street, Manchester, June 16 


Sky-Glows 


Your correspondent of Clairvanx-sur-Aube says (NATURE, 
vol. x\xu. p. 147) the sky-glows are again visible ın France. I 
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can corroborate the fact as regards the valley of Lake Leman, in 
Switzerland. At Geneva, a newspaper has described the 
abnormal crepuscular glows of June 2, 3, 4, and 13. At Morges 
(46° 30’ N. lat), Prof. C. H. Dufour and myself have observed 
them on the mth and 13th. 

On the 12th the sun disappeared beyond the Jura 1ange about 
7h. 30m. pimes at 8h. rom. my attention was called by the 
brilliant :@mination of a strange pale yellow, the same which 
in December, 1883, and Januay, 1884, always foretold the 
great crepuscular glows; at gh. the western sky was coloured 
by brilliant purple red tints, which spiead as high as the zenith ; 
the red colour only vanished from the horizon at 9h. 3om.—? e. 
two full hours after sunset The successive phases of the phe- 
nomenon were the same asin the winter 1883-1884 ; the brilliancy 
of the colows was, however, fainter, but they were, perhaps, of 
greater duration. 

_ On the 13th the same glows weie observed, with decteasing 
intensity ; on the following days nothing extiacidinay has been 
noticed. F. A. FOREL 

Morges, Switzerland, June 21 
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THE INTERNATIONAL EXHIBITION—MUSIC 
LOAN COLLECTION: 


THE story runs that a countryman, visiting London 
for the first time, and feeling bound to see West- 
~ minster Abbey, by a slight mistake overlooked the Royal 
Fane, and attended service in St. Margaret’s Chuich hard by. 
He told his friends in the shires on coming home that the 
ancient edifice was sadly overated. Exactly a parallel 
case to this has just occurred to the wnter of the present 
lines. He was informed by an unknown friend that the 
small collection of unlabelled instruments in the basement 
of the Albert Hall was unworthy of the occasion ; and he 
only made out on close inquiry that the person in question 
‘was speaking of one out of the two “overflow rooms” in 
which the superabundant stores of the Loan Collection 
are housed, and had never seen the Loan Collection itself 
at all. This was the more remarkable as the said indi- 
~vidual carried the proof-sheets of his guide-book to the 
‘Inventones which he was in the act of sending to the 
printers. It is therefore clearly not superfluous to state 
that this, probably the grandest and most complete illus- 
tration of the history, progress, and development of music 
ever furnished, occupies the whole of the circular gallery 
which forms the top storey of Capt. Fowke’s gigantic 
ae and runs over into two large rooms ata lower 
evel. 

It is impossible in a short preliminary notice to do more 
than call early attention to the vast mass of priceless mate- 
rials here collected, and soon to be again dispersed ; nor 
can sufficient credit be accorded to Mr. Alfred Maskell, who 
aided by his learned father, has been mainly instrumental 
m arranging and bringing it into order. He has been 
seconded signally by Mr. Hipkins, representing the old 
and honoured firm of Broadwood and Sons, so that the 
collection of ancient spinetts, virginals, clavichords, harpsi- 
chords, and the like is the most remarkable ever brought 
together. There 1s at least one such instrument lent by 
its noble owner from his family seat in Ireland which is 
all but unknown even to connoisseurs. 

The Belgian Government have most liberally lent the 
whole of the grand museum of the Brussels Conserva- 
toire of Music, originally presented to that institution by 
M. Victor Mahlon. This im itself is a “ Syntagma 
Musicum,” like the scarce work of Pretorius, but pre- 
senting the very things themselves, not meiely their graven 
images. ° 

The realism of the exhibit is carried to the highest 
degree by three beautiful model rooms, designed with the 
taste and accuracy for which Mr. Davidson, himself an 
exhibitor of some grand fiddles, ıs so justly noted, each 
room showing furniture, decoration, and instruments of a 


1 We hope to supplement this 


note by a more detailed noti 
of the collection w. 4 iy Di 


I preliminary 
en it is complete and the Catalogue ready —Ep, 
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great epoch in musical history. The visitor can, if he 
choose, yield to the pleasant illusion and revel in the 
madrigals of Orlando di Lasso, “ZZ pid dolce cigno 
@’fiaka,” the motetts of the Elizabethan age, the Lulli- 
imspired melodies of Purcell; or sit at the clavichord 
with Handel and grand old John Sebastian Bach. Of its 
kind the thing 1s as nearly @erfeet as can be, and the 
undersigned takes the first possible opportunity of prayin, 
his brother and sister amateurs not to let slip the Sed 
privilege of seeing ıt, 

W. H, STONE 





THE MEASURE OF FIDGET 


ATTERLY—no matter where—I was present at a 

crowded and expectant meeting. The communica- 

tion proved tedious, and I could not hear much of it, so 

from my position at the back of the platform I studied 
the expressions and gestures of the bored audience. 

The feature that an instantaneous photograph, taken at 
any moment, would have most prominently displayed was 
the unequal hotzontal interspace between head and 
head. When the audience is intent each person forgets 
his muscular weariness and skin discomfort, and he holds 
himself rigidly in the best position for seeing and hearing. 
As this 1s practically identical for persons who sit side by 
side, their bodies are parallel, and again, as they sit at 
much the same distances apart, their heads are corre- 
sponding]; equidistant. But when the audience is bored 

e several individuals cease to forget themselves and they 
begin to pay much attention to the discomforts attendant 
on sitting long in the same position. They sway from 
side to side, each in his own way, and the intervals 
between their faces, which he at the free end of the radius 
formed by their bodies, with their seat as the centre of rota- 
tion varies greatly. I endeavoured to give numerical ex- 
pression for this variabihty of distance, butfor the present 
have failed. I was, however, perfectly successful in 
respect to another sign of mutiny against constraint, inas- 
much as I found myself ablg to estimate the frequency of 
fidget with much precision. It happened that the hall 
was semicircularly disposed and that small columns under 
the gallery were convenient as points of reference. From 
where I sat, 50 persons were included in each sector of 
which my eye formed the apex and any adjacent pair of 
columns the boundaries. I watched most of these sec- 
tions in turn, some of them repeatedly, and counted 
the number of distinct movements among the persons 
they severally contained. It was curiously uniform, and 
about 45 per minute. As the sectors were rather too long 
for the eye to surely cover at a glance, I undoubtedly 
toissed some movements on every occasion. Partly on 
this account and partly for the convenience of using round 
numbers I will accept 50 movements per minute among 
50 persons, or an average of I movement per minute in 
each person, as nearly representing the true state of the 
case. The audience was mostly elderly ; the young would 
have been more mobile. Ciicumstances now and then 
occurred that roused the audience to temporary attention, 
and the effect was twofold. First, the frequency of fidget 
diminished rather more than half; second, the amplitude 
and period of each movement were notably reduced. The 
swayings of head, trunk, and arms had before been wide 
and sluggish, and when rolling from side t8 side the indi- 
viduals seemed to “yaw”; that is to say, they lingered 
in extreme positions. Whenever they became intent this 
peculiarity disappeared, and they performed their fidgets 
smartly. Let me suggest to observant philosophers when 
the meetings they attend may prove dull, to occupy them- 
selves in estimating the frequency, amplitude, and dura- 
tion of the fidgets of their fellow-sufferers. They must 
do so during periods both of mtentness and of indiffer- 
ence, so as to elimimate what may be styled “natural 
fidget,” and then I think they may acquire the new art of 


` 
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giving numerical expression to the amount of boredom | to-day’s Leeds Mercury to have been felt at York, Leeds, 


expressed by the audience generally during the reading | and Driffield. 


any particular memoir. F. G. 


RECENT EARTHQUAKES 


THE shocks of earthquake in Cashmere continue with 
unabated violence andeeven appear to increase in 

Requency and force. Three severe shocks occurred 

-dunigg the night of the 13th and a smart convulsion on 
the i S of the 14th. It is now ascertained that 2281 
lives were lost in the Muzzafferabad district, where at first 
it was thought there had been no casualties. The earth- 

, quake was also felt ın Gilghit. Another very severe shock 
at Baramulla on the 17th demolished all the buildings 
which escaped former shocks. At Skardo on the 14th 
and at Srinugur on the 17th, 18th, and 19th, shocks were 
felt. In the Kamraj district the loss of life exceeds 2700. 
The Jheelum Valley, from Srinugur to Dopatta, appears 
to have suffered most. It is stated that both sides of the 
river from Sopur to Baramula have’ been seared with 
cracks, as also the low alluvial hills in the vicinity. The 
available data fix the centre of the disturbance in the 
vicinity of Gurais. It thus appears that in extent and 
amount of destruction the Cashmere earthquake must 
rank amongst the great seismic catastrophes of the 
century. 

On Thursday morning last (June 18) a portion of York- 
shire was visited by an earthquake shock. The reports 
from outlying districts show that the shock extended from 
the east coast through the Wolds and westwards as far as 
Headingley, near Leeds, Signalmen on the North-Eastern 
Railway speak positively as to the vibration and noise. 
Crockery and glass rattled on the shelves of houses, and 
at Knottingley and Ferrybridge persons ran from their 
houses from fear. At Easingwold deske and tables were 
seen to move, and there was a rumbling noise as of 
thunder. In some cases there was a severe shakıng of 
houses, and doors were moved. The various reports 
concur as to the time being 10.50, and it 1s said there were 
two shocks, It is a curious coincidence that about an 
hour previous to this on the same day and in the same 
region the fiightful explosion at the Clifton Hall Colliery 
took place. Unhappily our knowledge will not permit us 
to connect seismic disturbances with disasters or mishaps 
in mimes, but we have here a violent and unusual distur 
ance in the crust of the earth in Yorkshire and an almost 
simultaneous mining catastrophe in Lancashire. 


We have received the following communications with 
reference to the Yorkshire earthquakes :— 


A SLIGHT shock of earthquake was felt here yesterday 
morning in the favourable stillness of the “Friends” 
meeting for worship. The time was observed to be about 
10.47 a.m. I was seated with my back to the north, when 
a rumbling sound appeared to be swelling onwards for 
about two seconds from the south or south-west. I then 
noticed that the hanging leaf of a small table in front of 
me (its plane lying east and west) was rattling very dis- 
tinctly, and immediately I became aware that the back 
of my seat was shaking me perceptibly. Others heard 
some of the windows rattling on both the east and west 
sides of the house, and were shaken by their seats moving 
slightly ; thesesseats were some of them at right angles 
to mine. Some of these persons thought the rumbling 
came from the east; others from the west. One gentle- 
man, sitting in a corner, thought that his right shoulder, 
against a north partition, was shaken more than his left, 
against the east wall. He also thought that the rumbling 
came from the south end of the house. The place of 
worship is about two-thirds of a mile to the north-east 
of our observatory, which is in lat. 53° 38’ 408, and long. 
1° 20 32'"75 W. Nothing was noticed at the time by a 
man and a boy working in our garden. It is reported in 


‘WILLIAM SCARNELL LEAN 
Flounders College, Ackworth, near Pontefract, June 19 


CAPT. STAVELEY, at whose house the recent earthquake 
of June 18 was felt in a marked degree, giveyme the fol- 
lowing information respecting it. His house at North 
Daltor (seven miles south-west of Dniffield) stands on a 
slight elevation sunounded with undulating hills*common 
to the Cretaceous formation of the Wol The shock 
occurred between 10.30 and 10.45 am. (the exact time 
was not noted), and lasted about three seconds, travelling 
fiom west-south-west to east-north-east. Mrs. Staveley, 
who was in her bedroom at the time, felt a slight shock, 
then a rumbling sound as of thunder, and after that 
another stronger shock. The servants downstairs felt a 
distinct rocking, and the bricklayer’s boy, on a ladder 
level with the roof, saw the whole roof heave up and 
down three times. In the dairy some dishes firmly placed’ 
on a high shelf were thrown down and broken, and at the 
inn on the other side of the road the walls trembled per- 
ceptibly, and the bottles and glasses were shaken and 
knocked against each other, The inhabitants of this and 
neighbouring villages felt the vibrations more or less dis- 
tinctly, but the shock seems to have been greatest at, and 
in the direction of, Capt. Staveley’s house. The colliery 
explosion near Manchester happened about an hour 
earher; is it possible for there to be any connection 
between the two? J. LOVELL 

Dniffield 


The following extracts are from the Wull Express of 
June 20 :— 

Information which reached us yesterday shows that the 
eaithquake-shocks experienced on Thursday in York and 
Market Weighton were also felt in more or less degree in. 
other parts of the great shite. 

Mr. W. Botterill, of Pailiament Street, Hull, writes :— 
“ On returning home (Newland Park) from business last 
nmi my wife informed me that dung the morning 
she had for some seconds very sensibly felt a vibratory 
motion in the house, which she fully believed to be caused 
by a slight shock of earthquake, and added that she 
should confidently expect to find in this morning’s papers 
notices in confirmation thereof. It was, therefore, no 
surprise to learn from your current issue, and other papers 
of to-day, that similar effects had been experienced at 
York, Market Weighton, and elsewhere, about the same 
hout of the day.” 

A North Cave correspondent says that at about eleven. 
o’clock in the morning nearly every house was subjected. 
to a slight shaking. 

A Driffield correspondent says that at the village of 
Hutton several residents felt a severe shaking of their 
houses, and at the same time the inner doors were sud- 
denly moved, crockery upset, and other signs of disturb- 
ance were observed People were so termfied that they 
cannot very accurately describe the shock, but state they 
felt a “1eeling ” sensation. 

Another correspondent writing from Driffield says :— 
“Yesterday morning a somewhat severe shock of earth- 
quake was felt at North Dalton, a village about eight 
miles from Driffield. The shock appears to have been 
the most distinctly felt at the residence of Capt. Staveley, 
which stands in an isolated and elevated position, and 
the house vibrated from basement to roof for several 
seconds. A bricklayer’s apprentice who was repairing 
the roof had a narrew escape of being thrown down, and 
the greatest alarm ‘was felt by the villagers, who ‘ran out 
of their houses ın fear for their lives.’ ” 

The shock was also distinctly felt ın Leeds, In Delph 
Lane, Wood-house Ridge, the occupants of thiee houses 
which adjoin each other noticed it. It resembled the 
effect which would be produced by the violent shutting of 
doors, the windows rattling, and there being a perceptible 
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vibration of the buildings. The same tremulous motion 
was also felt in Victoria Road, Headingley, and no 
doubt in other parts of the town. 

At Snaith and neighbourhood similar effects were pro- 
duced, Mr. Barrett, the postmaster of that town, says the 
shock was so severe as to cause quite a noise with the goods 
on the shglves in his shop window vibrating, and he felt the 
floor under him shake distinctly. At 10°48 a.m.on Thursday 
morning an earthquake was distinctly felt at Thorne, 
Hatfield, Epworth, and Eastoft. At various parts of 
Thorne crockery and glass rattled upon the shelves in the 
houses, furniture was shifted, and many of the inhabitants 
were greatly alarmed by the floors slightly descending. 
At Hatfield Levels also some consternation was caused 
by the earthquake, which was felt very perceptibly. We 
have not heard of any damage being done by the shock. 

About one o’clock on the morning of the 18th, north- 
western Argyleshire was visited by an earthquake. The 
shock was distinctly felt at Ballachulish, and in many of 
the hoses in the Bute quarry district of Glencoe. The 
shock was felt with distinctness ın Clachaig Inn, at the 
top of Glencoe. It travelled in a south-eastern direction. 

Dr. Forel, of Morges, writes that a pretty strong shock 
was felt on the morning of June 20, at 5.16, in the 
cantons of Neuchâtel, Vaud, Berne, Fribourg, and 
Geneva, the seismic centre being probably the neighbour- 
hood of the Lake of Neuchâtel. The intensity was 
No. IV. of the scale of seismic intensity. 








THE SCOTTISH MARINE STATION 


"THE equipment of the Research Station at Granton, 
Edinburgh, has now been increased by the construc- 
tion of a system of large tanks provided with a constant 
circulation of sea-water. These tanks ure arranged very 
nearly according to the plan described in the account of 
the station and its work which was published in April 
last. The aquarium itself occupies the ground-floor of 
the building, whose upper story forms the biological 
laboratory, and it consists of seven large tanks, five of 
which are shallow, and two deep, the latter being provided 
with glass fronts. The pump, which is driven by a steam- 
engine, the high-level reservoir, and the low-level reser- 
vois are situated at other parts of the premises. One of 
the deep tanks is bemg used for the study of the stil 
mysterious life-history of Myxine glutinosa. Last week 
nearly 150 specimens of that animal were brought alive to 
the station from the neighbourhood of St. Abb’s Head, 
where it is very abundant. These were successfully 
domiciled in the aquarium. As out of three specimens 
brought alive to the “Ark” (the floating laboratory be- 
longing to the station) on May 1, and kept in a small 
glass aquarium about 15 inches long and 9g inches broad, 
two are still alive and healthy, there is good reason to 
hope that there will be no difficulty in keeping a large 
number alive for any length of time in a tank about 7 feet 
by 5 feet by 4 feet, which are the dimensions of the 
one now used for the purpose. It was found in the 
former experiment that the Myxine when left to them- 
selves, burrowed into the layer of mud which had 
been placed at the bottom of the small aquarium, and 
lay for hours motionless, their bedies, with the exception 
of the extreme tip of the snout, being entirely buried. 
The snout is protruded for the purpose of respiration, a 
current of water passing constantly through the nostril 
into the esophagus, and escaping at the two respiratory 
apertures. The normal condition the animal when 
ot actively engaged in the search for food is evidently 
to he thus bured in mud. It 1s well known to fishermen, 
at least to those who are employed in lme-fishing, that 
eellets, as Myxime are called by them, are met with 
almost exclusively on muddy ground. At the place 
where the creatures are more abundant than anywhere 
else in the neighbourhood of the Firth of Forth, namely, 
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off St. Abb’s Head, the sea-bottom throughout an exten- 
sive area consists of soft black mud. A quantity of this 
mud was brought to the station with the living specimens, 
and a layer of it 6 or 8 inches in depth placed at the 
bottom of the tank in which the Myxine were to be kept. 
The animals are now thickly scattered through the layer 
of mud, hke earthworms in garden soil. . 

Some of the shallow e Being used for the studv 
of the reproduction of the oyster. Supplies of oysters 
are being obtained from various sources, and ee a 
a senes of experiments as to the conditions nece to 
the life of the oyster larvæ will be carried out. It is 
hoped, as the least result from this work, that new interest 
will be aroused ın this country in the question of the 
scientific artificial cultivation of oysters. 

The opportunities afforded for research by the labora- 
tory and new aquarium cannot be fully utilsed by those 
now working at the Station, and biologists who would 
come and carry out original work at the Station would 
be gladly welcomed. 

A temporary branch of the station is now being 
organised at Millport, on the Firth of Clyde. It will be 
open during the months of July and August. The floating 
laboratory known as the “Ark” will be moored next 
week in still water off one of the small islands in the Bay 
of Millport, and the yacht Medusa will be stationed there 
for the purpose of dredging and providing material for 
study. Several naturahsts have mad e arrangements „to 
carry on work at Mullport during part or whole of the 
tume that the “Ark” will be there: amongst others the 
Rev. A. M. Norman, Prof. W. A. Herdman, of University 
College, Liverpool, Mr. Dawd Robertson, of Glasgow ; 
Mr. J. Harvey Gibson, Mr. J. R. Henderson. Mr. John’ 
Murray, convener of the Committee, entrusted with 
the management of the Scottish Marine Station, will 
be at Millport during the greater part of the time. 
It is hoped that one result of the work will be 
the preparation of an account of the fauna of the Firth 
of Clyde which will include, besides the results of 
the investigations to be carried on, the results of 
the previous work in the game field. As sevegal of the 
experienced naturalists mentioned above are already 
familar with the fauna of the Firth, a publication on the 
subject produced by their cooperation will be complete 
and authoritative. Any naturalists who may wish to carry 
on research at the Millport temporary station are invited 
to communicate with Mr. John Murray. 

J. T. CUNNINGHAM 


COMPOSITE PORTRAITS OF MEMBERS OF 
THE NATIONAL ACADEMY OF SCIENCES! 


‘THOSE of the members who were present at the 
Washington meeting of the Academy last spring will 
remember that, at the request of Prof. Brewer and 
myself, they sat for their separate photographed portraits 
for the purpose of obtaining an experimental composite 
picture. Prof. Baird kindly offered the facilities of the 
photographic department ; and the pictures taken by Mr. 
Smile, the photographer in charge, bear the same stamp 
of excellence that characterises so generally the work of 
that department of the National Museum. 

As only one or two previous attempts, I believe, have 
been made to produce composites in this country, I will 
state briefly what they are, and how they @re made. 

The idea in its broadest sense was conceived and 
applied by Francis Galton for the purpose of obtaining 
an average or type portrait—#z.e. a picture that should 
show the features that are common to a group of indi- 
viduals, and exclude those that are purely individual. It 
is clear that, in proportion as this result is attainable, the 
method will be of value in obtaining a clear conception 
of the external characteristics of any given type or class. 


t From Scrence, to the editor of which we are also indebted for the uso of 
the photographic plate accompanying the article. 
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Galton reminds us that, during the first days of a 
travellers meeting with a very different race, he finds it 
impossible to distinguish one from another, without 

ing a special effort to do so: to him the whole race 
looks alike, excepting distinctions of age and sex. The 
n of this ıs that, by short contacts with many in- 
ividuals, he receives wponghis retina, and has recorded 
upon his memory, a composite picture emphasizing only 
What? is common to the race, and omitting the individu- 
aliti, This also explains the common fact that resem- 
blances among members of a family are more patent to 
strangers than to the relatives. 

The individuals entering into these composites were all 
photographed in the same position. Two points were 
marked on the ground glass of the camera ; and the in- 
strument was moved at each sitting to make the eyes of 
the sitter exactly coincident with these points. The com- 
posites were made by my assistant, Mr, B. T. Putnam, 
who introduced the negatives successively into an appa- 
ratus carefully constructed by himself, and essentially 
like that designed by Mr. Galton, where they were photo- 
graphed by transmitted light. The arrangements of the 
conditions of light, &c., were such that an aggregate 
exposure of sixty-two seconds would be sufficient to take 
a good picture. What was wanted, however, was not an 
impression of one portrait on the plate, but of all the 
thirty-one ; and to do this required that the aggregate 
exposure of all the thirty-one should be sixty-two seconds, 
or only two seconds for each. Now, an exposure of two 
seconds is, under the adopted conditions, too short to 
produce a perceptible effect. It results from this, that 
only those features or lines*that are common to all are 
perfectly given, and that what is common to a small 
number is only faintly given, while individuahties are 
umperceptible. The greater the physical resemblances 
among the individuals, the better will be the composites. 
A composite of a family or of near relatives, where there 
is an underlying sameness of features, gives a very sharp 
and individual-looking picture. 

It would be difficult to find thirty-one intelligent men 
more diverse among themsel¢es as regards facial like- 
ness than the academicians entering into this composite. 
They are a group selected as a type of the higher 
American intelligence in the field of abstract science, all 
but one or two being of American birth, and nearly all 
being of American ancestry for several generations. 
The faces give to me an idea of perfect equilibrium, of 
marked intelligence, and, what must be inseparable from 
the latter ın a scientific investigator, of imaginativeness, 
The expression of absolute repose is doubtless due to the 
complete neutrality of the portraits. 

Fig. 3 contains eighteen naturalists and thirteen mathe- 
maticians, whose average age is about 52 years. Fig. 1 
contains twelve mathematicians, including both astro- 
nomers and physicists, whose average age is about 514 
years. Fig. 2 is a composite of sixteen naturalists, in- 
cluding seven biologists, three chemists, and six geologists, 
with an average age of about 524 years. 

I may mention, as perhaps only a remarkable coin- 
cidence, that the positives of the mathematicians, and 
also of the thirty-one academicians, suggested to me at 
once forcibly the face of a member of the Academy who 
belongs to a family of mathematicians, but who happened 
not to be among the sitters for the composite. In the 
prints this resemblance is less strong, but in these it was 
observed quite independently by many members of the 
Academy. So, also, in the positive of the naturalists, the 
face ape rea also quite independently to myself and 
many others, was that of a very eminent naturalist, 
deceased several years before the sitting for this com- 
posite. 

There is given also a composite (Fig. 4) of a differently 
selected group. It is of twenty-six members of the Corps 
of the Northern Transcontinental Survey—an organisa- 
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tion of which I had charge, and the object of which was 
an economic survey of the North-Western Territories. 
It was a corps of men carefully selected as thoroughly 
trained in their respective departments of applied geology, 
topography, and chemistry, and having the physique and 
energy, as well as intelligence, needed to execute such a 
task in face of many obstacles. The average age of this 
group was 30 years. RAPHAEL PUMPELLY 





HOW THE NORTH-NORWAY FJORDS 
WERE MADE 


IX NATURE (vol. xxx. p. 202) there was published an 

article by me “On Northern Norway under the 
Glacial Age,” in which, among other subjects, I referred 
to the course of the travelled granite blocks in the neigh- 
bourhood of Tromsd. The researches I had then made 
in this direction were, however, confined to a limited area, 
whilst last summer I was able to extend the same to the 
point whence the blocks started. Although ong of my 
assumptions in the former article has not been confirmed 
by my last researches, the conclusions I then arrived at 
have in the main been corroborated. And as I believe 
that this subject is one of considerable importance to 
science, I venture to give an account of my last re- 
searches. 

In order to understand the subject, it is necessary to 
explain the orographical conditions along the course of 
the travelled blocks from the Swedish frontier to the 
Arctic Ocean. 

From the eastern end of the Alt Lake, near the Swedish 
frontier, and northwards to the Store Rosta Lake, the 
country on the Norwegian side assumes the form of 
an extensive alpine plateau, with broad depressions, the 
average height of which 1s about 2000 feet, running 
between low rounded ridges. In the south-eastern part 
of these plateaux, not far from the eastern end of the 
Alt Lake, the Divi River rises. Having for some io 
graphical English miles followed the plateau, this rivér 
flows gradually towards the Divi Valley, which it enters 
and follows throughout its whole course in a north- 
easterly direction, flowing eventually into the Maals 
River at a height of 260 feet (82 m.) above sea-level. Its 
length, from where it leaves the plateau, to the spot 
where it joins the Maals River, is about 30 geographical 
miles. In its upper course, where the Maals River 
receives the Divi River, the former flows through a wide 
plain or low plateau, the so-called Overbygd, which 
gradually slopes down to a distinct valley, the Maals 
Valley proper, which runs in a westerly direction along 
the southern slope of the high, island-shaped mountain 
ridge called Mauken. The latter begins about 5 miles 
west of the spot where the Divi River enters the Maals 
River, whence it runs in a direction east-west for a 1 
of about 15 geographical miles, the highest tops being 
upwards of 4000 feet (1255 m.). On the north-western 
side, however, the Overbygd gradually rises towards the 
broad mountain depression filled by the Tag Lake, 7 miles 
in length, which runs in a direction east-west along the 
northern slope of Mauken, viz. between the latter and the 
more northerly-lying ridge Omasvarre, which, with tops 
upwards of 1900 feet (596 m.) in height, also runs in a 
direction east-west. The bottom of this depression is 
filled with the imposing Tag Lake, which lies on a height 
of about 600 to 700 feet (188 to 220 m.) above sea-level 
and thus about 490 feet (120 m.) Atgher than the Divi 
River at the spot where it enters the Maals River. Atthe 
western end of the Tag Lake this depression takes the 
form of a broad mountain basin, the so-called Tag 
Valley, which in a north-easterly direction descends to 
Balsfjord. The distance between the Tag Lake and the 
Balsfjord is about 10 geographical es. The Tag 
Valley is, on the western side, bordered by the lofty 
Maartin peaks, and further to the north-east by the Slet 
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Mountain, which, hke an arm of the Maartin peaks, 
gradually slopes down to the Balsfjord. 

The line of depression from the spot by the frontier 
where the Divi River rises, to the bottom of the Balsfjord 
which we hdve thus followed, is about 50 geographical 
miles in length. The course of the Balsfjord is north- 
westerly, hut very crooked, between mountains upwards 
of 4000 feet (1255 m.) in height. The latter are, however, 
not continuous, but separated into island-like parts b 
deep depressions, which, in a recent geological Seriod, 
when the level of the sea was 300 to 400 feet (9I to 
126 m.) higher than at present, must have been sub- 
merged, thus making each part an island. In spite, 
therefore, of the typical fjord character of the Balsfjord, 
it was originally only a number of sounds, by which 
it was once connected with the Malangen Fjord on the 
western, and the Sòrford, Ulfsfjord, and Lygenfjord 
on the eastern side. his is a circumstance of great 
orographical importance, and which deserves every atten- 
tion, particularly because ıt does not apply to the Bals- 
fjord alone, but is a characteristic of the formation of 
every fjord ın the north of Norway from Salten (Bods) in 
the south to Lyngen in the north—z«, from 67° to 70°N. lat. 

From the bottom to the mouth, in a sound between the 
mainland and the south-eastern side of the great island, 
Kvalo, the length of the Balsfjord is about 30 miles, At 
the Troms Island, which hes about five miles to the north 
of the mouth of the Balsfjord, this sound ıs divided into 
two narrow sounds, about five miles long, on each side of 
the Troms Island. From the northern pomt of this 
island these sounds reunite, and the sound becomes the 
broad Grot Sound on one side, which, running in a north- 
erly direction, joins the Ulfsfjord at its mouth by the 
Fugle Sound—a broad arm of the sea cutting into the 
land. On the other side, the sound is also connected with 
the open sea by the Kval Sound, 10 to 15 miles long, 
which runs in a westerly direction, between the two great 
islands Kvalé6 and Ringvadso. The length from the 
mouth of the Balsfjord to the end of the Kval Sound by the 
ocean is about 30 mules, or about the same as the length 
to the end of the Gröt Sound. Thus, from the bottom of 
the Balsfjord to the sea the distance described 1s about 
60 miles. 

As regards the depth of the Balsfjord and the adjacent 
sounds, it may be mentioned that that of the former 
varies from 80 to 100 fathoms (480 to 600 feet = 151 to 
188 metres), but from the mouth of the fjord towards the 
Troms Island the depth steadily decreases, being, in the 
sounds on both sides of it, not more than 20 to 30 fathoms 
(120 to 180 feet = 38 to 56m.). To the north of this 
island, in the Grét Sound, on the other hand, the depth 
increases to 100 or 120 fathoms. In the eastern half of 
the Kval Sound the depth 1s from 20 to 30 fathoms, while 
in the western half it reaches, at the mouth, 120 fathoms. 
It will therefore be seen that the depth of this channel 
in the main increases seawards, if we except the two 
places by the Troms Jsland and in the Kval Sound, the 
shallowness of which may be caused by narrowness of 
the sounds, and the consequent opportunity for the deposit 
of marine débris. 

Thus, the entire length of the line of depression we 
have examined from the sources of the Divi River to the 
ocean is 96 geographical miles, while the bottom of the 
same falls from 2000 feet above the level of the sea to 
720 feet below 1t—i.z. a total fall of 2720 feet. 

The geological structure of the mountains here is very 
remarkable. A large mass of graniteavhich appears at 
each end extends inland far into Sweden, and, on the 
Norwegian side, reaches the upper Divi Valley. The 
rock is composed of orthoclase, microlin, plagioclase, a 
great deal of quartz, but very little mica. e colour is 
reddish, the structure granulated. At the other end of 
the line we have followed, on the Kvalo and Ringvadso 
Islands, there are several masses of a grayish, streaky 
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gneiss-granite, rich ın mica, closely allied to the gneiss- 
masses found here. Petrographically, the Divi Valley 
and the coast granites are so different, that it seems at 
first sight very easy to distinguish them, but this is not so 
easy with the variations of the two kinds. 

The mountains which project into these granite-masses, 
are built of layers of crystalling slate, and travelled blocks 
of this matenal may be found everywhere; but as it would 
be a matter of great difficulty to refer these to thei 
original birthplace, I shall not take them into acgeunt 
here. We will, therefore, only follow the course the 
granite blocks travelling from the Swedish frontier to the 
coast. 

There are two roads by which they might have moved, 
viz., one from the southern part of the granite-mass along 
the Alt Lake to Bardo, and so on; the other more north- 
erly, along the Divi Valley. It is the latter which I intend 
to discuss here. 

‘The above-mentioned alpine plateaux are strewn with 
travelled granite blocks, and that the same have travelled 
westwards from the granite masses by the frontier cannot 
be doubted. The same applies to all the blocks strewn 
along the Divi Valley. At the spot where the Divi River 
joms the Maals River the travelled blocks have followed 
two courses—viz. one through the Maals Valley, along the 
mountain Mauken—which we shall not follow—and the 
other in a north-westerly direction across the Overbygd 
to the Tag Lake, the lower parts of the Overbygd being 
thickly strewn with gramte blocks which, judging by their 
petrographical composition, I am sure belong to the Divi 
Valley granite. Hence the course of the blocks can be 
traced along the depression ın the mountain by the Tag 
Lake, not only at the bottom, but Ingh up on the moun- 
tain sides. Thus, the northern slope of the Mauken is 
everywhere, up to a height of 2500 feet (784 m.), strewn 
with travelled granite blocks ; indeed the brink of eve 
terrace looks—seen from below—as if it were faced with 
travelled blocks, which everywhere seem to belong to the 
Divi Valley granite. Travelled granite blocks were found, 
too, strewn up the slopes of the Omasvarre Mountain to a 
height of 1200 feet (376 m.}—viz. as far as I was able to 
carry my researches. I believe they would be found 
right up to the top. 

From the western end of the Tag Lake the blocks have 
moved along the Sag Valley, and then to the bottom of 
the Balsfjord. The flat stretch of shore, 210 feet broad, 
high, and covered with loose débris, is strewn with blocks 
which without doubt belong to the Divi Valley granite. 

From what I have thus explained we may safely 
assume that an enormous mass of inland ice has once 
moved from the frontier through the above-described 
channels, down to the Balsfjord, and that ıt must, along 
the Mauken, a distance of ro miles from the fjord, stull 
have maintained a height of at least 2500 feet (784 m.) 
above the then sea-level. 

Before we follow the course of the blocks further, I 
will refer to certain circumstances connected with it thus 
far. About five miles to the westward of the mountain 

lateau near the frontier rises the isolated mountain Store 
Ferta to a height of 4500 feet (471 m.)—viz. about 1000 feet 
(314m) higher than any of the surrounding mountains, 
The Store Jerta ıs throughout built of hard crystalline 
slate. On the very summit of this peak I found a large 
block of granite which I feel confident ds a travelled 
block from the granite mass to the east of it 
Its birthplace must in that case have been at least 
1000 feet (314 m.) ower, and, as the Store Jerta has 
been situated right in the track of the ice-stream from the 
east, I am of the opinion that the ice has been screwed 
up here to a very great height; but I confess it seems 
hardly possible to understand that it could be to such an 
enormous height. 

I have stated above that the Tag Lake lies 42 feet 
higher than the spot where the Divi River enters the 
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Maals River, and supposing that this was also the case 
during the Glacial age the ice-stream must have moved 
up an incline before it could reach the depression leading 
down to the Balsfjord. This cannot, however, have 
been the case. As long as the ice-stream had perfect 
liberty to travel down an incline—heie present in the 
shape of the broad Maals River, along the southern slope 
of che Mauken—it would hardly ever move in the oppo- 
site direction “uf an incline, leaving, however, local 
accummalations out of consideration. It might therefore 
be reasonable to suppose that the configuration of the 
land along the Divi Valley, and especially the Overbygd, 
was very different during the Glacial age. A continuous, 
though slightly inclining, surface must under these circum- 
stances at that period have extended from the alpine 
plateaux above the Divi Valley to the depression alon 
the Tag Lake, and the present configuration be cause 
by subsequent erosion. It should be stated that the out- 
let of this Jake does not now follow the course of the ice- 
stream towards the Balsfjord—which might have been 
reasonably assumed—but is at the opposite, eastern, 
end towards the Maals River. This seems to indicate 
that the present declivity of the Overbygd in an easterly 
direction in any case cannot be older than the close of 
the Glacial age. 

As stated, travelled granite blocks from the Divi Valley 
are found in great numbers along the northern slope of 
the Mauken, towaids the Tag Lake, upwards of 2500 
feet (784 m.j; but that these should have been raised 
from lower levels to their present height seems 
improbable. The northern slope of this mountain 
does not lie transversely to the course of the ice-stream, 
but longitudinally to ıt. Of course the screwing-up of 
the ice may also take place in the latter case, but I should 
say only in isolated spots; this cannot have been the 
case along the Mauken. Neither is it possible that the 
bottom of the lake lay at that level in the Glacial age. 
It must then have lain lower than the alpine plateaux by 
the frontier, and even if we allow for enormous glacial 
erosions, ıt would be impogsible to beheve that the 
bottom tfen lay at such a height. As the blocks on the 
Mauken cannot thus have been deposited along the 
bottom of the ice-stream, nor brought thither through 
screwing-up of the ice, we must assume that they have 
been deposited from the surface of the ice-stream. The 
latter being strewn with blocks, which at the frontier was 
above 3000 feet (941 m.) high, has therefore, at 40 or 50 
miles therefrom, had a height of 2500 feet. The surface 
can, therefore, under this long journey, only have had a 
vey small declivity outwards. 

rom the western end of the Tag Lake the great ice- 
stream has moved forward to the Sag Valley, which, bemg 
then as it ıs at present, has been able to receive it and 
turn it in a north-westerly direction downwards to the 
Balsfjord. That the Sag Valley cannot be of glacial 
origin, produced by erosion, is clear from the very nearly 
acute angle it forms with the Tag Lake depression. It 
might also be assumed that the ice-stream here might 
have moved forward across the Slet Mountain and the 
long, narrow peninsula between the Malangen and Bals- 
fjord, but that this was not the case is proved clearly by 
the circumstance that travelled granite blocks are found 
on this peninsula, or only at low levels, which I shall 
presently explafn. 

It may be probable that the ice-stream from the Tag 
Lake has met another descending from the Maartinder 
in the Sag Valley, but there is no middle szoraine proving 
this. On the other hand, travelled granite blocks are 
but sparsely strewn along the north-western side of the 
Sag Valley, at the foot of the Slet Mountain. Should 
the Sag Valley, therefore, be of glacial origin, ıt might 
more naturally be attributed to the ice-stream from the 
Maartinder, but even then eroded before the great inland 
ce-stream entered it. If, however, this was the case, the 


former ice-stream must have been in motion long before 
the latter, of which there is no probability. 

We therefore come to the conclusion “hat the basin of 
the Balsfjord, viz., the Tag Lake depression and the Sag 
Valley, cannot be the result of the erosive altion of the 
inland jee, but that it existed prior to the Glacial age, and 
that, in fact, the depression in question was the cause of 
the tce-stream taking this course. 

We will now follow the depression through the fjord 
and adjacent sounds. 

As soon as we leave the true bottom of the fjord the 
travelled blocks are differently situated to those inland. 
There are plenty of granite blocks to be found, but shey 
are everywhere confined to lower levels, vis., from the 
shore-line up to 120 feet (3811.). Above, there ts none, 
and the line of disappearance ts very marked, My re- 
searches have extended, on the eastern side of the fjord, 
from the bottom to the sea; on the western side, 
though they do not extend so far, they go to show that 
the conditions there are identical with those ôn the 
eastern side. It 1s particularly significant that neither 
here are the blocks found above a height of 120 feet along 
the low, transverse ridge which runs from the Balsfjord 
on one side westwards to the Malangenfjord, and on the 
other, eastwards to the Lyngen and Ulfs fyords. Thus, the 
outer Malang isthmus, which, rising slowly to a height 
of 400 feet (125 m ), leads from the Bals to the Malang 
fjords, is along the former strewn with blocks, but only at 
lower levels. Above 120 feet they disappear. From this 
also itis clear that the inland ice cannot have moved 
forward across the Slet Mountain and the isthmus be- 
tween the Bals and Malangen fjords, previously referred 
to. From the bottom of the Nordkjos, a short bye fjord 
of the Balsfjord, running eastwards, the Balsfjord isthmus, 
two miles long, with a height of 250 feet (78 m.), leads to 
the bottom of the Storfjord in Lyngen. Here, too, the 
blocks are confined solely to lower levels towards the 
Nord and Balfs fjords. The blocks have not reached as far 
as across the isthmus to the Storfjord. 

The blocks may in the same manner be followed along 
the Ramfjord, which as a bye fjord runs from the mouth 
of the Balsfjord eastward to the Bredvik Isthmus. From 
the southern side of the mouth of the Ramfjord the 
Anders Valley runs in a southerly direction between lofty 
mountains and with a steady incline. Here, too, travelled 
granite blocks are found to a height of 120 feet, but not a 
single one above, The case is the same along the sounds 
around the town of Tromso. Further, I have followed 
the blocks northwards, on the mainland to Tunnes, about 
five miles from the town, but whether they have travelled 
further along the Grot Sound I have not yet been able to 
ascertain. The same applies to the Kval Sound. But 
researches made on the islands outside this sound prove 
beyond a doubt that the granite blocks from the Balsfjord 
cannot have reached these islands by way of the Kval 
Sound. 

The greatest number of travelled blocks along the 
Balsfjord belong, judged petrographically, to the Divi 
Valley granite, blocks which might with certainty be 
referred to the coast granite not having been found. 
Along the sounds, too, the greatest number of blocks, if 
not all, may be referred to the Divi Valley granite ; but 
blocks belonging to the gray, streaky gneiss-granite of 
the Kval Island are also met with here, some of which 
may even be referred to exact localities in the island. 
Among the rocksalong the Troms Island and adjacent 
sounds blocks of # coarse-grained syenite are also often 
found. In the Divi Valley no varieties of syenite appear. 
but they are often encountered combined with gneiss and 
gneiss-granite on the coast. Although I have not yet 
succeeded in finding syenite in place which with certainty 
can be said to be petrographically identical with that of 
these travelled blocks, I have every reason to believe that 
they hai! from the west. 
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We have now followed the course of the blocks along a 
continuous distance of 84 geographical miles—viz. 48 on 
the mainland and 36 on the shores of fjords and sounds. 

From what I have advanced here as regards the blocks 
during thefr journey through the Balsfjord, it seems clear 
that their transport here cannot be ascribed to a,moving 
stream pf inland ice. The sharp line of demarcation, 
above which uo blocks are found, seems in itself to de- 
monstrate this. The line extending for miles along along 
fjord and extensive sounds, and being so sharply defined, 
bespeaks that the transporting agency at work here must 
have been far more regular during a length of time than 
a stream of inland ice possibly could be. We have there- 
fore every reason to conclude that these blocks have been 
carried along the level of the sea on drift-ice,i.e. shore-tce. 
As the block-transport appears from the first simul- 
taneously along the long stretch of shore from the 
Balsfjord, and past the Troms Island, a strong in- and out- 
flowing current during the diurnal tides has in all proba- 
bility ‘been at work at a period when the level of the sea 
was 120 feet higher than at present. And the strong 
drift of the ice outwards must have been stronger than the 
one inwards up the fjord. Travelled blocks of the Kval 
Island granite are, therefore, not found in the interior of 
the fjord, but the case is different along the broad sounds 
about the mouth of the fjord ; here the in- and outflowing 
currents have had alternate sway, and here are also found 
blocks of the Divi Valley, as well as of the coast granite. 

There is another important circumstance which beyond 
a doubt proves that the inland ice during the Glacial age 
cannot have moved along this fjord, scouring the bottom. 
Thus, if we consider the present depth, about 600 feet, and 
remember that the level of the sea during the Glacial age 
was about 600 feet higher than at present, and further 
that great quantities of débris must have been deposited 
at the bottom of the ice, it is evident that an ice-stream 
moving through the fjord, and a sixth part of whose volume 
rose above the then sea-level, must have reached several 
hundred feet above the former—that is, the outgliding 
stream must have reached several hundred feet above 
120 feet, the line of demarcation for the blocks, as ıt then 
lay at least 200 feet below the sea. If, however, this had 
been the case, granite blocks should now be found at a 
far greater height than 120 feet. Neither can the 
Balsfjord during the Glacial age have formed a valley 
along which the inland ice might move, as, in this case, 
travelled blocks would have been found along the sides 
at even far greater heights. 

I have, therefore, after the most careful 1esearches 
here, yard by yard, and extending over many years, come 
to the conclusion that the Balsfjord is not of glacial 
origin, but formed an incision or depression in the 
mountains of older origin than the Glacial age. And this 
conclusion I believe may, in the main, apply to the question 
of the formation of all fjords in the north of Norway. 
But whether it is applicable to all fjords in the whole of 
Norway I shall not attempt to answer. 

There may, however, be reason to assume that the 
explanation of the fjord-formation in parts which have 
Jain under an earher Glacial age as being of glacial origin, 
is rather based on speculation than such careful and 
minute researches as those I have referred to here, and 
which may, perhaps, contribute to prove the correct 
theory. KARL PETTERSEN 

Tromsö Museum 
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VARIABLE STARS? 


THIS catalogue may be regarded as complemental to 
the “Catalogue of Known Variable Stars,” by the 
same author, which was read before the Royal Irish 
7 A Catalogue of Suspected Variable Stars, with Notes and Observa- 


tions, by J. E. Gore, M.R.LA, F.R.A.S. A d before the R 
Irish Academy, May 12, 1884 ees: saa 
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Academy, January 28, 1884. It contains a list, including 
lettered numbers, of 745 stars tn which some change of 
magnitude is suspected. The stars are tabulated in order 
of Right Ascension for the epoch 18800, and in separate 
columns are to be found particulars of the supposed 
change of magnitude and the authority on which the sup- 
sed change rests. In th® “ Notes and Observations ” 
y which the Catalogue is followed are given particulags 
of the history of each star, together with observations by 
the author of such stars as have received attenti¢h from 
him. The work is accompanied by a map showing the 
distribution of known and suspected variable stars. 

A catalogue of this character forms a valuable working 
catalogue for the observer’s use. By further observation 
suspected variation will in some cases be proved to be 
real, and the stars claim a place in a catalogue of known 
variables. A claim of this kind might indeed already be 
made in the case of Nos. 234, 455, and 635 of Mr. Gore’s 
list. It may just be mentioned in passing that the place 
of No. 234, U Canis Minoris, is incompletely given in the 
Catalogue. Its more exact place for 1880 1s RA 
7h. 34m. 49s., Decl. + 8° 395. There are other cases in 
which, though the period is as yet indeterminate, the fact 
of variation and its amount may be stated with some con- 
fidence. On the other hand further observation may tend 
to throw a doubt on the suspicion of change in the case 
of other stars, and (as our author observes) “these must 
of course be removed from future catalogues.” In the 
notes to No. 287 of his Catalogue a Hydre, Mr. Gore 
quotes rematks by Sir John Herschel, Dr. Schmidt, and 
Dr. Gould to the effect that the supposed vanability of 
this star may possibly be due to the influence of its ruddy 
colour on the estimates of its brightness. Is it not possible 
that the effect of colour on estimates of magnitude as 
ee different observers, or the same observer at 
different times, has hardly received so much attention as 
it deserves ? 

Large as 1s the number of stars included in Mr. Gore’s 
Catalogue, further additions might be made to it. Com- 
paring it, for instance, with the Table of Suspected 
Vanables extracted from Mr. Chandler’s unpublished 
Catalogue by Prof. Pickering, and pnnted in his “ Recent 
Observations of Variable Stars” in the Proceedings of 
the American Academy, we find some 30 stars which are 
not included in Mr. Gore’s hst, and it is probable that 
others might be found in other quartersalso. Indeed the 
experience of most variable star observers would probably 
suggest the view that cases of slight but distinctly recog- 
nisable light variation are relatively numerous, 

A word in regard to No. 445 in the Catalogue may 
possibly help to avert the chance of a little confusion in 
the future. This star was entered as U Bootis ın Prof. 
Schoénfeld’s first Catalogue of Vanable Stars, but was 
rejected by him in his “Zweiter Catalog.” There is 
another star called U Bootis by Mr. Baxendell in a paper in 
the Manchester Lit. and Phil. Soc. Proceedings, vol. xxi. 
No. 11, the place of which, brought up to 1880, is R.A. 
14h. 48m. 47s., Decl. + 18° 109. This star has a period 
of 175°5 days, with a range of magnitude from about 13°5 
at minimum to about 9'2 at maximum, 

In conclusion we commend to the attention of all who 
are interested in the subject of variable stars a work the 
preparation of which must have entailed gn the author a 
considerable amount of labour both as compiler and 
observer. 





NOTES 
A BERLIN telegiam announces the sudden death of Dr. Emil 
Riebeck, at Feldkirch, where he was preparing for another five 
years’ journey. Onur first review i this week’s NATURE refers 
to some of the last results of Dr. Riebeck’s journeys. Mither 
directly or indirectly he has done good work for science in 
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various parts of the world, He wasa liberal patron of explorers ; 
the recent researches of Dr. Schweinfurth, in Socotra, for 
example, were carried ont at Dr. Riebeck’s expense. His death 
18 a serious loss to science, 


THE death is also announced, at the age of sixty-seven years, 
ok Mr. W. 5. W. Vaux, F.R.S., the well-known numismatist 
and Oriental scholer, antl Se®retary to the Royal Asiatic 
Seciety. 

WE ere still another death to record this week—that of M. 
Henri Tresca, an ‘eminent French physicist and mechanical 
engineer. He was born at Dunkirk in 1814. He studied at the 
Polytechnic School, and on Jeaving it entered the corps of the 
Ponts et Chaussées, but soon afterwards quitted the service in 
order to devote himself to scientific study. In 1850 he was 
appointed principal inspector of the French Section of the 
Exhibition at London, and afterwards became sub-director of 
the Conservatoire des Arts et Métiers, and he there filled with 
great distinction the Chair of Industrial Mechanics. In 1872 
he was elected a Member of the French Academy. Of his 
numerous works may be mentioned his ‘Cours de Mécanique 
Appliquée” and his “Ecoulement des Liquides.” The Aca- 
demy of Sciences, on hearing of lus death from the President, 
M. Boulay, closed the sitting as a mark of grief. 


We are informed that Dr. Barins, Surgeon-General to the 
Fiench army in Tonquin, died on the roth in Haiphong after a 
short illness caused by overwork and anxiety in that unhealthy 
climate. Dr, Barius is well known to the scientific world from 
his meteorological wiitings, especially his able and exhaustive 
‘Recherches sur le Climat du Stnégal.” While in Haiphong 
Dr. Banus took the trouble to make observations every day at 
to a.m, and 4 p.m., which he reduced and forwarded to Hong 
- Kong, and his loss is severely felt; but some time before his 
death he mentioned in a letter that the meteorological observa- 
tory, of which he had urged the necessity, would be started in a 
few months. 


AT the Oxford Commemoration, last week, the honorary 
degiee of IC. L. was conferred upon Prof. Huxley. 


THE organising committee of Section A of the British Asso- 
ciation have arranged for the following discussions at the Aber- 
deen meeting :—(1) On Kinetic Theories of Gases; (2) On 
Standards of White Light. It would be convenient if those 
wishing to take pait in the discussion would send in their names 
before the meeting to the Recorder of Section A. 


Tue Council of the Society of Arts have awarded the Society’s 
silver medals to the following readers of papers during the 
session 1884-85 :—To Anton Jurgens, for his paper on ‘‘ The 
Preparation of Butterine.” To P. L. Simmonds, for his paper 
on ‘‘ Present and Prospective Sources of the Tumber Supplies of 
Great Britan ” To A. J. Ellis, B.A., F.R.S., for his paper on 
“The Musical Scales of Various Nations.” To Thomas 
Wardle, for his paper on “ Researches on Silk Fibre.” To H. H. 
Johnston, for his paper on “‘ British Interests in East Africa, 
especially in the Kilimanjaro District.” To E. C. Back, for 
his paper on ‘‘The Agricultural Resources of India.” To 
Mancherjee M. Bhownaggree, for his paper on ‘‘ The Present 
Condition and Future Prospects of Female Education in India.” 
To Dr. Frederick Siemens, for his paper on ‘‘ Tempered Glass.” 
To Fredenck J. Lloyd, for his paper on ‘‘ The Chemistry of 
Ensilage.” 

Ir the few details that have reached us in the form of news- 
paper accounts are to be relied upon, Clifton Hall Colliery, near 
Manchester, in which the great explosion occurred on Thursday 
last, killing 140 men and boys, appears to have been dry and 
dusty and at the same time very free from firedamp. It remains 
to be*seen whether those who investigate the causes of this 
accident will give due weight to the now undeniable influence of 


coal-dust, instead of contenting themselves with putting forward 
the usual set of traditional guesses and assumptions, which, it is 
to be feared, have too often supplied the place of those careful 
and exhaustive methods of inquiry and deductive reasoning that 
are alone capable of dealing with the apparent mystery in obscure 
cases of fhis kind. It is noteworthy also that this explosion has 
occurred in the inspection district in which shot-firing is sup- 
posed to be altogether prohibited except when the workmen are 
out of the mine; and it will be a curious commentary upon the 
late high-handed attempt of the Home Office to force a rule of 
the same kind upon the other mining districts of the country, 
should it turn out that the accident in question was not originated 
by a shot but was due to some other cause, such as the ignition 
of a local accumulation of fire damp. - We await the result of 
the inquiry with very great interest. 


Mr. J. R HENDERSON, M.B. (Edin.), F L.S., zoologist of 
the Scottish Marine Station, Edinburgh, has been appointed 
Professor of Biology in the Christian College, Madras, his is, 
we understand, the first Professorship of Biology which has been 
founded in India, Mr. Henderson had a very distinguished 
career 1n the University, being awarded, among other honours 
in natural science, the Dobbie Smith Gold Medal. He 1s at 
present engaged in describmg the Anomura collected during the 
Challenger Expedition. 


ProF. T. C. MENDENHALL, of the University at Columbus, 
has received an appointment in connection with the United 
States Signal Service. This is an important accession to the 
scientific staff of the Meteorological Service of the United States, 
and is another instance of the enlightened policy carried out by 
General Hazen, the Chief Signal Officer. The high-class con 
tributions to meteoiology we receive from time to time from 
the office of the Signal Service are the outcome of these 
appointments. 


To the American Meteorological Journal for June Mr. H. 
Allen Hazen sends a short but interesting communication on 
thunderstorms and air-pressure. Thunderstorms may be divided 
into (1) common storms with light winds, more or less rain, and 
generally not very heavy thunder ; (2) those preceded or attended 
by a high and sudden wind ; and (3) those that may be termed 
electric storms, mostly experienced in the west of the States, and 
of which little has been written or is known up to the present 
time. As to this third class, it is alleged that storms occur in 
the west with heavy electric discharges, and more or less wind 
but no rain. These storms the Signal Service proposes to inves- 
tigate most carefully, particularly since, if it be conclusively 
shown that thunderstorms occur unaccompanied by any rain, a 
contribution of no ordinary importance will be made to the 
theory of the thundeistorm. It gives us the greatest pleasure to 
learn that the American observers are urged to take readings of 
their aneroid barometers eve1y five minutes during thunder- 
storms, together with non-instrumental observations of rain and 
other accompaniments of the storm. In this department of 
meteorology, accurately observed facts continue still to be the 
great desideratum. 


Drralts of the recent violent volcanic eruptionsin Java, of which 
brief telegraphic intelligence has already been published, have 
now reached Holland, The volcano of Smeru has been active 
for many years, casting out fire and smoke, but on April 17 
and 18 an eruption of extraordinary violence occurred. The 
mountain is regaided a$ the highest volcano in Java, and takes 
the form of a handsome, regular cone. On the present occasion 
the side of the mountain for one-third of the way down fiom 
the summit is described as having been burst open, a tremendous 
cleft being formed, from which a torrent of lava and mud was 
ejected. A whole estate called Kalibening was overwhelmed, 

| the manager and a large number of Javanese labourers being 
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caitied away by the torrent. From the reports it appears that 
the eruption of Smeru was accompanied by volcanic disturbance 
all over the western pat of Java A mud spring, or 1ather lake, 
bubbled up. into the Preanger, in West Java; a volcano, Slamat, 
lying west*® of the Merapi (itself a quiescent volcano), has 
manifested signs of renewed activity, as has Klut, farther to the 
east. Jkamongan, lying still farther eastward, throws out 
showers of ashes, and in Rotti, an island near Timor, mud has 
issued from the side of a mountain, and has overflowed a district 
described by the natives as twenty minutes’ journey in breadth. 


M. GASTON TISSANDIER made, on Friday, June 20, an ascent 
with a photogiaphic apparatus to take instantaneous views. Not 
less than twenty-four were obtained on the trip, which began at 
2 o'clock and lasted up to 6. The departure took place at 
Point du-Jour (Paris), and the descent in the vicinity of Rheims. 


MR. R. ANDERSON, F.C.S., has in the press a new and 
enlarged edition of his work on ‘‘ Lightning Conductors, their 
History, Nature, and Mode of Application.” Messrs. Spon are 
the publishers. 


Mr. Morris, the Government botanist of Jamaica, delivered 
an address before the Jamaica Institute on the 7th ultimo on the 
scientific work done, and still to be done, by that establishment, 
more especially in the local museum. The latter is still in 
course of formation, but during the past four years there have 
been brought together collections of the fish, birds, insects, 
shells, and an illustrative collection of other island productions. 
The geological collection is described as being of a most com- 
plete and useful character, It shows not only the nature, age, 
and character of the rocks, their chemical constituents, fossil 
contents, and mineral wealth, but also deals with such topics as 
the nature and origin of soils, the character and quality of 
building stone, &c. The collection of Jamaica birds contains 
about 100 specimens, leaving 89 still to be added before it can 
be regarded as complete. The insects of Jamaica, Mr. Morris 
says, are compauatively little known to science, and this field is 
especially 1ecommended to local collectors. Up to a few yeais 
ago the fish of Jamaica could best be studied in Boston and 
‘Washington Museums, but the local museum has lately com- 
menced a collection of food fishes, and about 60 species are 
already carefully arranged and classified. Little, however, has 
been done of a practical and tangible character to develop the 
fisheries of the island. 630 species of land and freshwater shells 
have been found in Jamaica; these are being carefully arranged, 
and indicate that the island forms a rich province in the class 
Mollusca, and that “the classes of phenomena within her narrow 
limits afford room for the highest order of scientific studies.” 
Jamaica 1s particularly rich in ferns ; it contains about 500 species, 
which is one-sixth of the ferns of the whole world. The orchids 
and grasses are also being prepared for the museum, and it is 
hoped as opportunity offers to add a good collection of the 
medicinal and industrial plants. Here, as in his annual reports, 
which we have noticed on their appearance, Mr, Morris dwells 
on the immense economical value of a properly ordered and 
complete museum to an agricultural colony like Jamaica. There 
is no lack of materials; the difficulty has been to collect, pre- 
serve, and systematically arrange collections and place them in 
such a state and under such conditions as to conduce to their 
due and proper utilisation. 


In the first days of August next an 4nternational Botanical 
and Horticultural Congress will be held in Antwerp. Amongst 
the questions which will be suggested for special consideration 
is the flora of the new Congo Free State, the methods of culture 
already existing there, and the possibility of acclimatising new 
plants. The commission appointed to carry out the preliminary 
arrangements for the Congress has drawn up a series of ques- 


tions, which, with the help of the Association Internationale 
Afiicaine, has been sent out to the Congo for replies. A special 
sitting will be devoted to this subject, and a herbarium of the 
principal flowers and plants of various neighbourhoods in the 
Stale and a collection of fruits» and seeds will be accessible to 
members. The queries sent to the Congo refer to the nature of 
the soil ; the maximum and mihimum temperatures ; the climatic 
conditions ; the conditions favourable to cultivation, and thgse 
which are unfavourable ; the food, medicinal, poisonous and 
industrial plants; the help which Central Africa ffers to 
botanists for the study of tropical flora and physiology ; the culti- 
vation of vegetables on the Congo; the principal enemies of 
cultivation in the vegetable and animal kingdoms; and the best 
mode in which botanists and gardeners can utilise the labours of 
the Congo explorers. Like other recent Congresses the Inter- 
national Botanical and Horticaltural Congress this year will 
apparently be mainly occupied with questions relating to Mr. 
Stanley’s new State. 


We have received from Mr. F. W. Putnam, the Curator of 
the Peabody Museum of American Archeology and Ethnology, 
two papers by him; one, a first notice of the pine grove or forest 
river shell-heap, near Salem; the other, remarks on chipped 
stone implements, which we noticed on its appearance in the 
Bulletin of the Essex Institute. 


Mr, J. MACDONALD CAMERON has printed a report on the 
bituminous deposits of the Camamii basin of the province of 
Bahia in Brazil. In addition to the purely commercial portion 
of the report, there is much interesting information with regard 
to the various descriptions of these oleaginous deposits. Mr. 
Cameron has some interesting remarks on the influence of the 
mangrove on the muddy swamps on the coast. The dirty 
greyish black mud in which the mangrove vegetation is very 
luxuriant, resembles that noticeable in England in rivers and 
streams on the banks of which oil or soap works are situated. 
He inclines to the opinion that this mud is principally formed by 
the continuous decompositiqn of the roots and branches of the 
mangiove trees. The tidal currents ebb and flow slowly, and 
hence do not sweep away the mud. Thus abundant food for the 
tree is ensured, ‘‘as well as a store of oleaginous material for 
the use of distant generations of human beings.” 


We have received the report of the Hackney Microscopical 
and Natual History Society for the past year. Mr, Greenhil’s 
paper on Hackney Brook is of much interest, although the title 
is suggestive of the investigation in the Hampstead ponds under- 
taken by the immortal Pickwick Society. Mr. Greenhill has 
hitherto classified the stone implements which he has found in 
north and north-east London into (1) Hackney brook, (2) Lea 
valley, (3) Thames valley; and the purport of his paper is to 
arrive at a sound theory as to the comparative age of these three 
valleys and their implements. The principal conclusion of the 
paper is that the brook and its valley were not formed till long 
after the Stone age. Dr. Cooke’s presidential address is a 
novelty ; it is a Christmas vagary, describing the characteristics, 
the whims and oddities of the individual ‘‘ chips” who attend 
one of the society’s excursions, 


THE Annual Report of the Bedfordshire Natural History 
Society refers to the work of preparing a new flora of the county. 
It is hoped that the first part of the work will shortly be ready 
for print. The Zransactions of the past two years have con- 
tained a complete list of the phanerogams, mosses, and Characeæ 
of South Bedfordshire, by Mr. Saunders, and attempts are being 
made to form simular lists for other parts of the county, The 
papers read were few in number, but these do not represent the 
work of the Society. A scheme of village lectures on scientific 
subjects has been carried out with success. 
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IN a paper read at the last meeting of the Librarians’ Associa- 
Bion, Mr. J. R. Boosé describes the progress of Colonial public 
‘iharies. Commencing with those in the Dominion of Canada, 
Kee stated that as far back as 1779 there was a public circulating 
library at Quebec. He then traced the progress of the public 
Kibraxy system up to the present, giving a detailed account of 
mhe Parliamentary Library at Ottaw®, and also referring to the 
srecem estgblishment of free public libiaries. He then traced 
«he progress made in the Australasian colonies, dealing separately 
«vith the libraries of Victoria, and stated that the establishment 
of public libraries in those colonies only dated from the second 
decade of the present century. Their growth, however, had 
"Seen of extraordinary rapidity ; the statistics for Victoria showed 
shat there were 143,073 volumes in the -public brary of Mel- 
roourne, 317,295 in the lbraries of the colony, and that these 
nstitutions were visited in 1883 by 3,100,000 persons. Mr. 
MBoosd, after describing the libraries of the other Australian 
colonies, referred to those of the Cape Colony, Natal, Smgapore, 
Jamaica, British Guiana, Trinidad, the Bahamas, &c., and, in 
conclusion, observed that it was scarcely possible to overrate the 
advantages of these institutions, inasmuch as, in addition to their 
existing collections of books, every effort was made to enrich 
khem by such valuable works of 1eference as were too costly to 
He purchased privately, and were only presented to libraries 
Mhaving a recognised status He thought therefore that the 
sColonial Governments should provide means annually for their 
proper maintenance, and not throw the cost of them on the 
municipal authorities, 


THE additions to the Zoological Society’s Gardens during the 
mpast week include two Barbary Apes (Afacacus inuus) fiom 
"North Africa, presented respectively by Mrs. Allison and Mrs, 
D. Fox Taratt; two Common Marmosets (Hafale jacchus) 
from Brazil, presented by Col. Howell Davis; two Brown 
Bears (Ursus arctos) from Russia, presented by Mr. Walter 
Holdsworth ; two Bandicoot Rats (Mus bandicota) fiom India, 
apresented by Col. C, S. Sturt, C.M.Z.S. ; an American Robin 
(Turdus migr&torius) from North America, presented by Mr. 
H. Keilich ; two Partridges (Perdix cinerea), British, presented 
Bby Mr. H. J. Snelgrove ; an Azara’s Fox (Cants asare) from 
South America, a Pleasant Antelope (Tragelaphus graius 9 ) 
«from West Africa, sx Common Chameleons (Chameleon vul- 
«garts) from North Africa, purchased ; a Japanese Deer (Cervus 
sika 8), three Canadian Beaveis (Castor canadensis), a Chiloe 
Wigeon (Mareca chiloensis), seven Austalian Wild Ducks (Anas 
superciizosa), bred in the Gardens. 








OUR ASTRONOMICAL COLUMN 


THE PERIODICAL COMETS OF DE VICO AND BARNARD.—A8 
was first pointed out by Prof. Weiss, there is a certain degree of 
resemblance between thie elements of the comet discovered by 
Barnard in July, 1884, and those of the comet of short period 
detected by De Vico in August, 1844, which Leverrier con- 
sidered was probably identical wıth the comet observed by 
Lahire at Paris in 1678, though not known to have been seen in 
the long intervening period. It appears from Brunnow’s minute 
investigation of the orbit of De Vico’s comet that the mean 
motion at perihelion passage in 1844 is not determinable from the 
observations within very narrow limits, as might rather have 
been expected, cons®lering the degree of precision with which 
that comet was observed from the beginning of September to 
the end of December, Mr. Otto Struve’s j in par- 
ticular being of remarkable excellence. According to Brunnow’s 
later calculations, the results of which were published in his 
“ Ann Arbor Notices,” the mean motion was close upon 650” 
daily, but he considered that it might be as small as 640" or as 
large as 660%, or, ın other words, that the period of :evolution 
at perihelion passage in September, 1844, might be as long as 
2025 days, or it might not exceed 1964 days. Dr. Be:berich 
finds the period of Barnard’s comet 1959 days, and Mr. Egbert, 
of Albany, U.S., 1970 days, so that the periods of the two 


° 


comets are pretty accordant ; but the interval 1844-1884 does 
net correspond thereto, and the differences that exist in the 
other elements, notwithstanding the general similarity remarked 
by Weiss, point to considerable perturbation in this interval, 
supposing the identity of the comets. De Vico’s comgt in the 
orbit of 1844 could not have approached near to the planet 
Jupiter, to which body we are accustomed to look, as the great 
disturber of cometary orbits, but there is the possibility ofg very 
close approach to the planet Mars, and this is also the case ina 
stnking degree with Barnard’s comet, which, in Dr. Berberich’s 
last ellipse, is less than o’008 of the earth’s mean distance from 
the orbit of Mars in about 350° 50’ heliocentric longitude; as 
already pointed out in this column, there may have been a close 
approach of the two bodies at the end of 1873 or beginning of 
the following year. The nearest approximation of the orbits of 
1844 and 1884 is 0°043 in heliocentric longitude 310°, and there 
is another approximation, 0'065, in 143°. At present, however, 
the identity of the comets of De Vico and Barnard is to be 
regarded as at least doubtful. 


Tue DOUBLE-STAR 19 (Hgv.) CAMELOPARDI.—The annual 
proper motion of the prmcipal component of this double-gtar, 
which is 3 634, resulting from a comparison of Groombridge’s 
Catalogue (mean year of observation 18084) with the Greenwich 
Catalogue of 1872, appears to be —-o”*297 in right ascension, 
and +0164 in declination, the accurate trigonometrical formula 
being employed. For the relative motion of the smaller com- 

ment with respect to the principal one, we may compare 

truve’s epoch for 1834 with a mean of the measures of 
Dembowski, Flammation, and Asaph Hall between the years 
1875 and 1879, viz.— 


1834°15 Pos. 348°57 Dist. 34'042 
1877'29 .. » TII s 3» 20'303 f 
Whence we find for the annual relative motion in right ascension 


+ 0"'858 and ın declination — 0”'302, and we have thus a con- 
firmation of the opinion expressed by M. Flammaion in his 
“ Catalogue des Etoles Doubles et Muupe en Mouvement 
relatif certain,” that the smaller component a real motion, 
moie rapid than that of the principal star, of contrary sign, and 
not far trom parallel to it. 

A DAYLIGHT OCCULTATION OF ALDEBARAN.—On July 9, 
civil reckoning, Aldebaran wil be visibly occulted ım this 
country about noon, If the distribution formule of Littrow 
and Woolhouse are applied, the following expressions result for 
finding the Greenwich mean times of disappearance and re- 
appearance, and the angles from north point— 

Disappearance .. July 8, 23h. 26-7m. —[0°2369] L + [9'5144] M 
Reappearance .. July 9, ob. 15°3m. +[9°1126] L-+[9°4189] M 
Angle at Disappearance 49,3 [0542] L - [8-004] M 

3$ Reappearance 321°°6 -— [0'528] L - [8701] M 

Here the latitude of the place is put =50°+ L, and M is the 
longitude in munutes of time, positive towards the est, If we 
apply the formule to Oxford, we have L =+1°°76, and 
M= - 5'043 m., and hence 

Disappeaiance, July 8, 23h. 22'om. at 55°. 

Reappearance July 9, oh, 14°2m. at 316°, 
It should be added that the above quantities within square 
biackets are logarithms. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JUNE 28 TO JULY 4 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 
At Greenwich on June 28 
Sun rises, 3h. 48m. ; souths, 12h. 2m, 58°7s. ; sets, zoh. 18m. 5 
decl. on meridian, 23° 16’ N.: Sidereal Time at Sunset, 
14h. 46m. 
Moon (one day after Full) rises, 19h. 58m.*; souths, oh, 27m. ; 
sets, 4h. 58m. ; decP on meridian, 18° 1 S. 


Planet Rises Souths Sets Decl on meridian 
h m h m h m o 
Mercury 343 12 8 20 33 24 33N. 
Venus 4 56 3 8 ZI 20 22 55 N. 
Mars I 50 9 53 17 56 21 25 N. 
Jupiter 845 .. 15 50 .. 2255 .. II45N. 
Satun .. 319 ... IE 29 . 19 39 .« 22 31 N. 
* Indicates that the rising 1s that of the preceding day - 
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Occultations of Stars by the Moon 


ding 

June Star Mag Disap. Reap. angles d nt for 

invert e 

e h. m. h m. ° o 

30 ... 13 Capricorni... 6 oo. 1 7 IIQ 239 

30... 14 Capricorni... § I 36 222 .. 158 233 
July 

2... BAC. 7774... 6 237 = 359 99 302 


Phenomena of Jupiter's Satellits 


June h m Jaly h m 

29... 20 26 I.tr. ing. 2 .., 22 35 ITI. occ. reap. 
22 46 I. tr. egr. 3... 20 28 IV. ecl. reap. 

30 .. 20 56 I. ecl reap. 


The Occultations of Stars and Phenomena of Jupiter's Satellites are such 
as are visible at wich. 

July 3, 23h.—Sun at greatest distance from the Earth, the 
distance being one-sixtieth part greater than the mean distance. 





GEOGRAPHICAL NOTES 


. 

THE Royal Geographical Society have decided to send out 
another African expedition. This time the region to be explored 
is one of more than usual interest, and the method of procedure 
will be considerably different from that which has been hitherto 
usually followed. We have had many lines run through Africa 
in all directions, and what is now needed is the leisurely study 
of the continent in detil, This is what will be done by we 
expedition which will leave England in August next, under Mr. 
E T. Last, who, as a lay agent of the Church Missionary 

ociety, has done admirable work in the Zanzibar interior. Mr. 
Last, after ing up his caravan at Zanzibar, will proceed 
south to Lindi, to the north of the mouth of the Rovuma River. 
Thence he will proceed to the confluence of the Rovuma and 
Lutende Rivers, and fix the longitude of the junction—an 
important geographical point not yet settled. He will then 
go on in a generally south-westerly direction, and, before reach- 
ing the north end of Lake Shirwa, turn southwards and make 
for the Namulli Hulls, which, with other new features in this 
region, were discovered by Consul O'Neill in the end of 1883. 
Here Mr. Last will establish himself and make a detailed study 
of the whole region in all its aspects, He will make a com- 
plete survey of the surrounding country, its topography, its 

ple, its botany, economic products, climate, and languages. 

en this is completed Mr. t will {enter the valley of the 
Lik River, which rises ın the neighbourhood of these hills, 
and follow it down to the coast of Quizungu, whence he will 
travel south to Quilimane or north to Angoche, and thence to 
Mozambique. Mr. Last will make a special pomt of collecting 
all possible information concerning the country he passes 
through, its changes ; its people, their customs, languages, &c. ; 
the climate, its sanitary conditions, and its suitability for the 
introduction of European and other economic plants. 


THE last number of Petermann’s Mittheilungen contains the 
conclusion of Herr Schunke’s account of Kaffrana and the 
eastern borderlands of Cape Colony ; the Panama Canal, with a 
map, by the Editor ; the German possessions on the Slave coast, 
also with a map, by Herr Langhans; the latest explorations in 
Costa Rica, by Dr. Polakowsky. This last 1s specially interest- 


ing. Itis a continuation of a paper, published two years ago, 
and describes ten additional journeys to various s of 
Costa Rica by Dr. Thiel the bishop. It is ortunate 


fo. science that this ecclesiastic, whose energy in educating 
his flock and whose thirst for scientific investigation are alike 
remarkable, should have been expelled by the Costa Rican 
Government, and that in such haste that he was compelled to 
leave behind him all his journals, collections, scientific observa- 
tions, &e. He travelled and lived much amongst the various 
tribes of Indians, and studied their dialects, the antiquities, and 
ethnology of the country. He is at present visiting the eastern 
coasts of Nicaragua and Honduras in order to collect Indian 
antiquities and the remnants of India . The same 
aper also contaims a report of a journey in Costa Rica by Padre 
‘ernandez, 


A CORRESPONDENT writes to Ausland from Santiago to 
correct a mistake as to a reported discovery of a glacier in Chile. 
The glacier in question is called the Ada glacier, and occupies 
the upper end of the Cajon de los Cipreses, a branch of the 
valley of Cachapual, Ina note which appeared in the fourth 


number of Ausland this year and was copied from the Proceed- 
ings of the Royal Geographical Society, the discovery of this 
glacier was attributed to Dr. Gussfeldt. Some years previously 
the same discovery had been ascribed to Mr. Charles Wiener. 
The fact is, the correspondent states, the glacier has been known 
to the visitors to the baths of Cauquenes for the last twenty years 
at least. MM. Wiener and Gussfeldt, like other visitors t@ the 
baths, had had their attentio@ calletl to it, and each in turn was 
consequently credited with its discovery. P 


THE French Minister of Public Instruction has published a 
report which he has received from M. Chaffanjon, a pfofessor in 
Guadeloupe, giving an account of his mission on the Orinoco. 
In order to investigate fully the hydrography of the river he has 
often found it necessary to travel far away from the banks on 
both sides, and he has thus been able to survey the former beds. 
He has also obtained the materials for a geological map of the 
region and for a description of the phenomena attending the 
formation of this of the earth’s crust. Hitherto we have 
had only vague ideas respecting the Indian races, because they 
were without history or ancient remains. Prof. Chaffanjon has 
discovered in five different places inscriptions and pictures in 
granite, which he has carefully copied. He has collected a 
crowd of ethnological objects amongst the Caribs, the Panaies, 
and the Mapoyes. He hopes also to be able to fill certain gaps 
in the zoological and botanical collections in the Paris Museum. 
The report 1s accompanied by a sketch on a scale of 1 to 660,000 
of the course of the Orinoco between Caicara and Ciudad 
Bolivar, which gives a considerable number of names new to 
geography. 

Tue Berlin Geographical Society has decided to erect a 
monument at the burial place of the late Dr. Nachtigal, at Cape 
Palmas, and all Germans are invited to send contributions to the 
fund for this purpose. 


ELECTRICAL DEFINITIONS, 
NOMENCLATURE, AND NOTATION? 


Wit the rapid progress that has lately been made m 
electrical science and its applications, there has sprung 
up a new and fast-increasing class of practical electricians. 
These, partly from necessity and y from well-meant respect, 
have adopted and applied old terms and exprgssions which 
appeared suitable to their predecessors, as well as coined not a 
few new ones, until now their vocabulary is in considerable con- 
fusion, and, as all must admit, requires mfting and reform. 
Nothing is more tantalising and perplexing than the different 
modes of expression and symbols used by different authors, and 
sometimes by the same author, to explain and interpret one and 
the same thing or result, All this might be avoided if an in- 
ternational system of definitions, nomenclature, and notation 
was agreed upon and legalised. The rapidity with which the 
new definitions of the ohm, ampere, and volt (issued and legal- 
ised last spring at Paris by the International Congress of Electri- 
cians) were universally adopted, shows this. These definitions 
should be still further extended to other electrical units. The 
should embrace a suitable system of notation, whereby electri- 
ciau could represent in symbols and letters, terms, expressions, 
and formule of common occurrence, in a similar manner to that 
adopted by chemists in connection with chemical elements and 
their combinations. Last session the author promised a commu- 
nication to the Society on this subject, and, being again re- 
minded by the Secretary of his unfulfilled promise, he now sub- 
mits a few of the more apparent instances where ambiguity or 
want of uniformity exists, with suggestions, in the hope that a 
discussion may follow, and that a Committee of this Society may 
be formed to consider and draw up a series of definitions, 
nomenclature, and notation that would be gpnerally acceptable. 
The proposed Committee might then confer with the French 
Committee, also with a similar Committee appointed by the 
British Association, and, finally, this important question should 
be referred to the International ongress of Electricians, in order 
that they may legalise and issue their decisions in a similar 
manner to that adopted by them in the case of the ohm, the 
ampere, and the volt. Undoubtedly, if such a course were 
adopted, most beneficial results would accrue to all concerned. 


+ Paper read before the Society of Telegraph Engineers and Electricians 
on May 14 1885, by Prof. Andrew Jameson, CE, F.R.S.E., Member. 
Principal, College of Science and Arts, Glasgow.) soy pa 
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Only last November M. Hospitalier brought this subject 

rominently before the International Society of Electricians at 

aris, and strongly advocated an investigation, so that you shall 
no doubt have their support and concurrence. } 

Examples.—(1) At the very outset students are perplexed by 
such different terms as ‘‘Ordinary? or Static or Frictional or 
Eee iension Electricity.” One author will tell his readers or 
students: ‘ For a long time the nane Frictional Electricity was 
given to a group of phenomena produced by electrical charges. 
Thi? is an improper expression, because friction is only one 
means for producing electrical charges.”? Another says: 
“Static Electricity 13, however, a misnomer: it has no exist- 
ence ; all the phenomena are due to static strains, but there is 
always a gradual loss called 1 e, which is, however, the 
current due to the actual conductivity of all circuits, and every 
motion set up by so-called static electricity implies a transfer of 
energy and action occurring in a field of force set up in the form 
of strains in the particular inductive circuit in which the motions 
oceur.”4 A third objects to the word ‘‘tension” in respect to 
electricity, and points out that ‘‘all the phenomena observable 
in connection with so-called High-tension Electricity may be 
produced by electricity drawn from batteries or dynamos if the 
electromotive force or difference of potential is sufficiently in- 
creased,” Would not the term ‘‘Electro-statics” be more 
suitable and comprehensive ? § 

(2) The old nomenclature ‘‘ vitreous” and ‘í resinous,” as 
apphed to substances which, when rubbed by certain other sub- 
stances, produce opposite electrical properties, and the scholastic 
one and two fluid theories based upon these effects, should be 
discarded for the more comprehensive modern theory of electric 
polarity of molecules or continuous particles, expressed by 
s poy ” and “negative,” or by the algebraical signs (+) 
and (~=). 

(3) “Electrics,” “dielectrics,” ‘‘ non-conductors,” ‘‘ insu- 
lators,” and “isolators” are terms’used by different writers to 
express a condition or behaviour of certain materials with respect 
to electricity, in contradistinction to the terms “non-electrics” 
or “conductors” as applied to other materials. The words 
“ electrics,” “non-conductors,” and ‘‘ non-electrics ” are, strictly 
speakıng, meaningless, because all materials may be termed 
electrics and all conductors, only differing in degree. The 
words ‘‘isolators” and “isolation” (from the French verb 
tsoler, to isolate or separate) should give way to “insulators” 
and ‘‘ insulation” as applied to substances which offer a com- 
paratively greater resistance to electricity than semi or good 
conductors used in connection with the apparatus being referred 
to at the tıme. 

The term ‘‘ dielectric” ê was first used by Faraday on finding 
that conduction was effected by induction (of polarity from 
molecule to molecule), and is generally employed by practical 
electricians when speaking of the inductive capacity of the insu- 
lating material surrounding the conductor of leading wires or 
submarine cables, or that placed between the plates of a con- 
denser. In this sense, viz., of a body transmitting electric 
induction, or capable of undergoing electric stress, and retaining 
the stressed condition, it 1s a very appropriate term to use. 


* Communication faite & la Société Internationale des Blectriciens, le 
5 Novembre, 1884, par M E, Hospitalier sur L’Unité de Définitions, Conven- 
nors Notations, et Symboles Hlectriques (vide L’ Electricien, 15 Décembre, 
” Bae la proposition du Président, assemblée décide qu'une Commission 
spéciale gora nommée ù l'effet de rechercher les meilleures méthodes à adopter 

pour les notations électriques et de codifier ces notations 
M. le Président propose, au nom du Bureau, d'appeler à faire partie de 

la Commission des notations électriquez— 


“MM, Ed Becquarel | MM H Becquerel 
E E. Blavier ! G. Cabanellas 
eo) Cauther- Villars 

authier- 
ea e Lévy = Hospitalier 
mano onmier 
Félix D Napoli 
Mercadier Pollar 
De Meritens : J Raynaud 
M. V. Willot. 


(See ‘‘ Experimental Researches,” by 


264. 
‘ocket-Book,” by E. Hospitaler, p 5 
4 “ Electricity,” second edition, by S e, p 6, Art’ 20. 
5 Electricity and Magnetism,” by Clerk Maxwell, vol. i., part r. 
6 Faragay’s “Experimental Researches.” p “I use the word 
dielectric to express that substance through or across which the electric 
forces are acting.” (See also pp 537, 538.) 


(4) The term ‘‘accumulator” is the name given in several 
text-books to ap tus, such as the Leyden jar or condenser, 
for receiving and retaining quantities of electricity, but has been 
lately inappropriately applied to secondary batteries, which do 
not accumulate electricity. 

(5) ‘* Cascade,” as applied to Leyden jars, should*give way 
to ‘‘ series.” 

(6) “Tension” 1 * potential,” and ‘‘electro-motive force,” 
are terms which, when variously and mdiscriminately applied, 
have given rise to considerable confusion, and a great deal of 
writing in trying to define them. If we consider ‘‘tennon” as 
simply the stress put upon the current by the electio-motive force, 
and not in the sense that ıt used to be employed (for example: 
“ Join up a battery or set of condensers for tension”), it might 
do very well if si in its place ; but it can easily be dispensed 
with. ‘‘ Potential” is a word that has also given great trouble. 

We find in Sprague’s ‘‘ Electricity ” ? no less than three pages 
devoted to an explanation of the different ways in which the 
words ‘‘tension” and ‘‘ potential ” are employed. Clerk Max- 
well said: ‘ The theory of electro-statics is greatly simplified by 
the introduction of this new conception of potential.” ‘‘ As soon 
as we pass from electro-statics to other departments of elecwical 
science, we find that the conception of potential is no longer 
avaiable, except when used in a restricted sense and under care~ 
fully-defined conditions.” ‘In other of electrical science 
we have to deal with electro-motive force m cases where ‘ po- 
tential’ and consequential ‘potential difference’ are words with- 
out meaning.” Prof. Fleeming Jenkin, in his well-known text- 
book on electricity and etism, devotes twenty-six pages to 
“ potential,” and defines ‘‘unit difference of potential or 
electro-motive force in electro-static measure to exist between 
two points when the unit quantity of electricity in ing from 
one to the other will do the unit amount of work.” ‘‘The 
property of producing a diference of potential may be 
said to be due to a peculiar force, to which force the name 
electro-motive force 1s given.” “The words eectro-motive force 
and difference of potential are used frequently one for the other, 
but they are not, strictly sp identical.” ‘‘ Electro-motive 
force is the more general term of the two, and includes differ- 
ence of potential as one of its forms” ‘‘ Potential ” might well 
be reserved for electro-statics, and ‘‘electro-motive force” for 
electro-kinematics, or current electricity, and thus prevent con- 
fusion. The word ‘electric-pressure” has come into vogue 
lately, and strongly appeals to those of a mechanical turn of 
mina seeing that the hydraulic simile of ‘‘ head” or ‘‘ pressure ” 
is often brought forward to assist in explainmg the terms 
“ potential ” and ‘‘ electro-motive force.” 

P In magnetism we find the same want of uniformity exists. 
Take the case of a heely-suspended magnetised needle. The 
pole which turns towards the geographical north is variously 
called the ‘austral pole,” ‘‘ north pole,” ‘‘ north-seeking pole,” 
marked pole,” and 1s painted red by Sir Wm. Thomson, while 
Sir Wm. George Airy, Prof, Guthrie, and others t it blue, 
It is sometimes indicated by French makeis by the letter 4, and 
by British by the letter V. The pole which turns towards the geo- 
graphical south is correspondingly called the ‘‘ boreal pole,” ‘south 

ole,” *‘south-seeking pole,” ‘“‘non-marked ;" painted blue by 
Fhomson, and red by Ary, Guthrie, and others, and indicated by 
the letter Z. or S. Such is the general doubt and diversity in regard. 
tothe nomenclature on thissubject, that each author on magnetism 
considers it mera to state at the outset which term and symbol 
he intends to apply. Ifonce for all the pole which turns 
towards the north was termed the “ orth pole,” painted blue, 
and indicated by the letter W, and the opposite pole was termed 
the “south pole,” ted red, and indicated by the letter $, 
much vexation would be saved. The French terms ‘‘austral” 
and. ‘‘ boreal,” with letters 4 and B, should be obliterated. In 
this way the earth would have a uniformly recognised polarity, 
which would of course be opposite to that of the magnetised 
needle—in other words, the true north pole of the earth would 
be that situated near the geographical south pole.’ 

(8) Sailors and some writers on the mariner’s compass call the 
angle which the magneifc meridian makes with the geographical 
meridian the ‘‘ variation” of the compass, while electricians 


1 For a good definition of these terms, see “ Electricity and Magnetism,” 
by Clerk Maxwell, vol i p. 49. = 1884 edition, pp. 58-62. 

3 Sr Wm Thomson calls the magnetic pole of the earth, situated near the 
g phical north, the “north oley” and the end of the er ep 
needle which points towards it the “ ¢rve south pole” of the needle, and 
paints ıt red 
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call it the ‘‘declination.” Variation is, propeily speaking, the 
hourly, diuraal, annual or secular changes which occur im the 
value of the elements of terrestrial magnetism. This leads to 
great confusion and aigument between the electricians and the 
officers of g telegraph steamer. The declination for each place 
is marked on the Admiralty charts. Sailors also of the 
‘í deviation ” of a compass, meaning by that the local error due 
to the resultant of the quadrantal, semicircular, and heeling errors, 
&c It would be far bette: if they simply spoke of the ‘‘ compass 
error,” or angle which the meridian of thei: compass-needle 
makes with the true north and south magnetic bearings. This 
deviation or compass error arises from local magnetic influences. 
Sir Wuliam Thomson’s well-known compass, when pepe 
adjusted on board a ship, has no compass error, and therefore 
the only thing to guard against and correct for in the steering of 
a ship 1s the declination of the place where the ship may be at 
the tıme of observation. Of course, if the magnetism of the 
ship changes in the slightest, due to a change of cargo or posi- 
tion thereof (1f of iron or steel), or due to buffeting the waves 
for some time on one course, a slight error will creep in, but the 
compass can be soon adjusted to the new condition of affairs, 
and the officers have therefore seldom to think of or even speak 
of “ deviation ” or “ compass error.” 

(9) When we come to electricity geneiated by batteries, we 
find the expressions ‘‘ galvanism,” ‘‘ voltaic electricity,” ‘‘ dy- 
namic electricity,” ‘‘ electro-kmetics,” ‘‘cmrent electricity,” ? 
&c., according to the fancy of the writer or speaker. Surely one 
name might suffice ; and certainly the older term “ galvanism,” 
and ‘‘ voltaic electricity’ might well be left to the past. ‘The 
simple term ‘‘current elechicity” seems to commend itself, as 
most of the effects in connectlon with this branch of the subject 
have reference to electricity as if it was in motion or distributing 
itself over a conductor. 
~ (10) ‘Density {of current” and ‘‘intensity of current ” often 
cause great confusion, ‘Density of current” should only be 
used in the case of electrolysis or electro-deposition of metals. 
Here it means the amperes per umt of surface of the cathoder. In 
electro-statics ‘‘surface density ” or ‘‘ electric density ” means the 
quantity per unit area of surface “‘ Intensity” wasusedat onetime 
in the same sense as “‘ electro-motive force ” is now, and therefore 
not so much out of place there ; but several writers, notably Prof. 
Silvanus Thompson, have thought fit to borrow the Fiench term 
“intensité de courant” wholesale, instead of a translation 
thereof, and to symbolise it by the letter 7, The literal transla- 
tion of the French word intensité being strength or amount, 
therefore the expression ‘‘ current strength,” or simply ‘ cur- 
rent,” symbolised by C, is far preferable, for it conveys the 
correct meaning of the quantity in a given time. With a little 
pressure, French electiicians would no doubt agree to the symbol 
C instead of Z, to promote uniformity. Then Z might be reserved 
for intensity of magnetism, where it suits very well. 

11. “Positive electrode,” ‘‘(+) terminal,” ‘‘zincode,” 

“anode,” ‘positive pole,” and ‘‘negative plate,” severally 
used by different wiiters to designate that end of a cell, battery, 
or pile where the current leaves, and ‘ negative electrode,” 
‘(—) terminal,” ‘‘platinode,” ‘‘kathode” or “cathode,” 
“ negative pole,” ‘‘chlorous pole,” ‘positive plate,” where 
the current returns to or enters the same, iequires revising and 
simplifying, more especially when we consider that the end 
plates of a battery are of opposite sign to their electrodes or 
terminals, and that the nomenclature 1s still further complicated 
when we come to consider secondary batteries or electrolysis by 
the terms ‘‘anion,” ‘‘kation ” or ‘‘cation,” and ‘‘1ons.” Take, 
for example, the definition given by Sprague? of ‘‘ anode”: 
‘The positive electrode or pole of a battery ; the wire or plate 
connected to the copper or other negative element of the battery ; 
the plate which leads the + current into a solution to be decom- 
posed, and at which are set free the oxygen, acid radicals and all 
~~ions {anions).? In electro-metallurgy it is usually formed of 
the metal to be deposited, in which case it is called the soluble 
anode or pole” ! ! 


’s “Electricity,” second edifon by Prof Blyth, p. 164. 
‘The term ‘‘ electro-kinematics”” has been used by Clerk Maxwell to cover a 
large part of this subject, such as “‘electric current,” conduction ttre- 
sistance,” ''electro-motive force,” “electrolysis,” &c (See “ Electricity and 
Magnetism,” by Clerk Maxwell, vol 1 part a. 
2 Sp: 7s “ Electricity,” 1884 edition, p. 624. 
3 See Faraday’s Ba perimental Researches,” articles 661 to 667, on Defi- 
nitrous of New Terms, where he very clearly points out the meaning he 
foes mo ihs words ‘‘electrode,” “anode,” “cathode,” “i1003,” tanion,” 
cation,” &o. 


* See F 


12, Again, we have the two different ways of graphically 
representing a battery 


according to the whim or fancy of the writer. Piactical sub- 
marine electricians were the fist to ‘use this very neat and handy 
way of representing a battery and its poles, and always aoa 
the former method, with the long thin vertical line for the plate 
where the curent leaves, and the thick short line for,the plate 
where the current returns to the battery. Why should this have 
been departed from? Itis a mere arbitrary arrangement, but, 
being a most convenient symbol, it should be used in a uniforn 
manner. Mr. John Munro proposes that the symbol for a 
secondary battery should be a modification of this, vız., 
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the current outside the cell proceeding from the long line to the 
short one, 

13. *' Parallel circuit,” ‘multiple arc,” ‘loop circuit,” ‘in 
loop,” ‘‘ derived circuit,” “shunt circuit,” are all expressions 
to signify pretty much the same thing, where one expression, 
‘shunt circuit,” would do. 

14. ‘‘ Polarisation” is a term used in many different senses— 
for example, the polaisation of battery plates, molecular 
polarisation due to electrification ər magnetisation, polarisation 
of light due to magnetism, &c, as m Dr. Kerr's experiments, 
Some reform is required here. 

15. Coming to telegraphy, telephony, and electric lighting, 
we find, as M. Hospitalier points out, ‘the words ‘ generator,’ 
‘receiver,’ ‘transmitter,’ and ‘motor’ are mixed up by different 
inventors, sometimes through ignorance, sometimes willingly.” 
‘(A ‘generator’ is an apparatus which, receiving energy of a 
certain natuie, produces an energy of another nature, and it 
borrows its name from the nature of the energy which it gene- 
rates. A ‘iecelver’ is an appaiatus analogous to the generator, 
but it borrows its name from the energy which it receives.” “A 
given appaiatus is at once a generator and receiver—for example, 
an electric motor is a generator of mechanical energy and a 
receiver of electrical energy.” ‘‘ The name ‘transmitter’ ought to 
be reserved for an apparatus which, receiving am energy of a 
certain kind, produces or brings into play an energy of the same 
kind or of the same form.” For example, a relay on a telegraph 
system, or induction coils as used on a trunk telephone line with 
several subscribers’ Jines at each end, or in electric lighting on 
the Gaulard and Gibbs’ system, Jately tried in London. Pro- 
fessor Silvanus Thompson uses the phrase “ Dynamo-electric 
machinery” in the most general etymological sense of the term, 
as meaning machinery for converting the energy of mechanical 
motion into the energy of electric currents, or vice versé, except- 
ing such induction machines as Holtz, Voss, &c, He thinks 
this reduces the ambiguity to a minimum, and leaves the word 
‘ motor” to be applied, if desired, to the steam-engme, water 
wheel, &c., from which the mechanical motion is derived. The 
terms ‘‘magneto-clectric machine,” as applied to a dynamo 
fitted with permanent field-magnets, anc ‘electro-magnetic 
machine” to a series, separately-excited, shunt, or compound- 
wound dynamo (generator or receiver) are very handy expres- 
sions, and should not be discarded. 

16. We have dealt hitherto chiefly with definitions and no- 
menclature, and have given a few examples: others will occur 
to every member present. We now come to abbreviations and 
notation with symbols. The want of uniformity hee, and the 
need for systematising, 1s still more obvious, but perhaps more 
difficult to accomplish. Every one admits the great advantage 
in being able to write down the symbols fow chemical elements 
and their actions and reactions one with the other in the form of 
simple equations, which any one may comprehend who knows 
the subject, without a detailed description of what each letter or 
symbol stands for. Electricians should not rest satisfied until 
they are supplied with a similar universally-accepted notation, 
whereby electrical phenomena and actions may he similarly 
treated. The author submits a sample of what he considers 
would be useful in this respect. Many of them are taken from 
Munro and Jamieson’s “ Pocket-book of Electrical Formule,” 
where an effort was made to use the same notation antl abbre- 
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viations throughout, except in such cases as that of quoting 
direct from some other author. 

It will be observed in this list that in most cases the first 
English or Greek letter of the word has been used. Those 
relating to the metric system have been copied from the French 
editign of Hospitalier’s “ Electrician’s Pocket-book,” which are 
no doubt copied from the list decidgd upon by the International 
Commission on the Metre, with a few omissions and additions 
by the author. 

The Greek letters x, u, e are universally adopted—r for 
the 1atio of the ciicumference of a circle to its diameter, u for 
the coefficient of friction, and e for the base of Napierian 
logarithms, 

Meric Abbreviations 


m. fo. metre. 
cm. ,, centimetre. 
mm. ;, muillimetie. 
m? 1)  metre-square. 
më s»  metre-cube, 
c sy centimetie-square, 
3 »»  centimetie-cube, 
gm. » gamme, 
mg. ,, millgramme. 
kg. s» kilogramme. 
kgm. „ kilogrammetre. 
G &c, 
temp. ,, temperature. 
res » resistance 
gd  ,, gramme-degreé. 
kgd. ,, kilogramme-degré. 


El ctrucal Abbreviations, Notation, and Symbols 
When a capital letter is used fot the symbol, then small 
capitals or italics with suffixes, I, 2, 3, &c, may be used for 
parts making up a whole. For example—L for length, Ly, La; Lg, 
&c., o1 lis y 43; for different lengths, or parts of L, 


fundamental and Derived Mechanical Units 


L for Length. 

M s» Mass. 

T », Time. 

Vor o » Velocity. 

Aora s Acceleration. č ẹ 

F ° „ Force. 

è » dyne; eg. 108 = 10 dynes. 

Ww s» Work. 

w sı Weight, 

ft. lb, sy foot pound. 

H P. or FP ,, House-power. 

I.H. P. », Indicated horse-power. 

B.H.P », Brake horse-power. 

Other Common Symbols allied to Mechanical Work 

S for Speed or Stress. 

Dord s» Diameter. 
T s, radius. 
w », angular velocity = 2m 7 in radians per 

second. 


g », acceleration due to gravity. 
N or 1; %, &c, ,, number of 1evolutions. 
-5 s second; ag. 3 5™ ro*= 3 hours 5 
minutes 10 seconds. 
temperatures, absolute. 
N common. 


Ty T3 Th &e. 5, 
or ty fy ty’, &e. ,, 


Practical Electric Units 


The astronomical method of putting the small letters above 
the line of the figues, as in the case of the example 32" 5™ I0* 
(3 hows 5 minutes ro seconds), has not been followed mm the 
following examples, as mathematicians object to the system, the 
letters appearing as if they were powers. Neither will they 
readily agree to suffixes, as suffixes have been already adopted 
by them to distinguish between things of the same kind. The 
author has therefore written the distinguishing lette1s on a level 
with the figures: for example, 10, stands for 10 ohms (the 
methods to» and 10, bemg both objectionable). 


C.QS for centimetre, gramme, second. 
R +» Resistance 
P », specific resistance, 
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for ohm ; £g. 10, = 10 ohms. 
s» Megohm ; 4g. 100 = 10 megohms. 
s Current. 


qos 


x 


Important Electrical Definitions 


>, Amperes; 4g. IOA = Io amperes. e 

», milliamperes ; e.g. roa = 10 milliamperes, 

3» Electro-motive force, or E. M.F. 

s Volts; eg. lov = Io volts. 

» Capacity. 

» Specific inductive capacity. 

»» farads; e.g. 10% = 10 farads. 

s», microfarads ; e.g. 10 = 10 microfarads, 

Quantity (coulombs). 

s», Power. 

» Watts, or Watt power, t 

» Work in Joules. 

” Heat in ” 

» Joule’s equivalent = 42 x 10° ergs, or york 
spent on ‘2405 gm, of H,O raised by 1° cent. 

C= = (Ohm’s law). 


ExC=C?R = © = we (Watt powers) 


“magos ta Ws ma Pp 


ECT=CRT = ËT = EQ = W (Joules). 
ECT_CRT_E‘T_EQ_W 





J J JRI TT 
= W x ‘2405 = g.d. or gramme degrees. 
s = Electro-chemical equivalent. 
Magnetism 
N for North pole of a magnet, painted 1ed. 
S ,, South s 5 » blue. 
m ,, magnet strength (of pole) or quantity of mag- 
netism. 
7 ,, distance between the poles of a magnet. 
M o ml , moment of a magnet, 
Sorl , Intensity of magnetisation. 


s ,, cross section of a magnet. 

mp ,, magnetic potential. 

#& 45, Magnetic permeability. 

x y, Magnetic susceptibility. . 

H ,„ Horizontal intensity of terrestrial magnetism. 
», angle of deflection. 

d,d} ,, divisions deflection, as in mirror galvanometer. 

r  ,„ radus (mean) of a coil or solenoid. 

# è „ number of anything ; e.g. turns of wire in a 

cou or galvanometer. 


Take Tangent Galvanometer Formule, as an example to illus- 
trate the above :— 








Current C = 
s 


G for Galvanometer or galv. res. : 

s ,, shunt res. for galvanometer( . R B+ GS art 
r ,, resistance coils n GES 
B ,, Battery or battery res. 


= By adopting the term “Watt power,” there can be no doubt what a 
Watt means. 


2 See Munro and Jamieson’s “ Electrical Pocket-book,” p. 65. 
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Dynamo Cirends Contractions 
Example :— 
i t 
; D Sp 
$ or D fer Dynamo. 
T+  ,, Terminal positive. 
T —  ,, Terminal negative. 
E.M. Electro-magnet. 
or F.M. |, Field Magnet. 
c.p. yy candle-power of a lamp. 
A.M. ,, Ampere meter. 
V.M. ,,  Volt-meter. 
S.W.G.,, Standard wire gauge. 
be For use in Formula 
Ra Ræ Re ,, Resistance of armature, magnets, and ex- 
ternal circuit respectively. 
Ca Cu Ce 5, Current in armature, magnets, and external 


circuit respectively. 
L: ,, coefficient of self-induction. 
1, coefficient of mutual induction. 


In the above notation the first letter of the most important 
words has been used wherever it was found practicable to do so, 
and the recurrence of the same letter under similar circumstances 
avoided as much as possible, In cases where no ambiguity can 
occur, such as H for the heat in Joules, and H for the horizontal 
intensity of the terrestrial magnetism ; m for metre, and m for 
miagnene strength of pole; V for velocity, and v for volts, it 
will be observed that the same letters appear in each case. 

M. Hospitalier, the Secretary for the French Committee on 
this subject, came over from Paris specially to take part in the 
discussion, and related what had already been done by him in 

aris. 

Prof. Forbes, Mr. John Munro, Prof. Ayrton, Dr. Fleming, 
Prof. Hughes, Prof. Silvanus Thompson, and others took part 
in the discussion, and gely agreed that a uniform system 
wag much required. e paper, they said, had given a very fair 
start to this being accomplished. 

The author replied that he was glad the Society had 
so readily to form a thoroughly representative committee, and 
hoped that their work would be not only speedily accomplished 
but satisfactory to all concerned. 





THE JUBILEE OF THE STATISTICAL 
SOCIETY 


THE Statistical Society has been holding a series of meetings 
during the present week in celebration of the jubilee of 

its foundation. The meeting is really an International Congress 
of Statistics, some of the most eminent foreign statisticians being 
present as the guests of the Society ; among others Sig. Bodio, 
of Rome; MM. Keleti, Korosi, and Prof. Neumann-Spollart, 
of Buda-Pesth ; Prof. Levasseur and M. de Foville, of Paris ; 
Gen. F. A. Walker, of the United States, Gen. Li , and 
others. The meetings have been held in the theatre of London 
University, and several subjects of much statistical importance 
have been introduced for discussion. One of them was the 
claim of statistics to be considered as a science, discussed at 
some length in the address of the President, Sir Rawson W. 
Rawson. Statistics, as usually treated in this country, litle 
more than the mere calculating of numbers, is a mere mechani- 
cal operation ; but which, treated as some of the most eminent 
statists have treated it, as dealing with the structure of human 
society, then it certainly becomes amenable to scientific methods. 
Sir Rawson Rawson referred further to the want of organisation in 
the collection and publication of official statistics in this country, 
and rightly advocated reform in this respect. Among the other 
papers read on ad were—a sketch of the history of the 
Society, by Dr. F. J. Mouat; ‘“‘ Statistical Developments, with 
ecial reference to Statistics as a Science,” by Dr. W. A. Guy, 
“RS. ; and on ‘Statistics and their Enemies,” by M. de 
Foville, One of the principal papers on Tuesday was by Mr. 
R. Giffen, on “Some General Uses of Statistical Knowledge,” 
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in which, among other things, he referred to the rapid increase of 
the population of Europe during the last century as, compared 
with the increase in China and other Asiatic countries (except 
India) and in Africa. Should the present rate of European 1n- 
crease continue, the population of our continent in another 
century will be 1000 millions, whilst that of the United States 
would be 800 millions. Mre Giffen maintained that the increase 
in Europe had been accompanied by a corresponding increase in 
the means of subsistence and improvement in the positeon of all 
classes. 

Mr. J. S. Jeans read a paper “On Uniformity of Statistics.” 
He held the chief desiderata required with a view to the im- 
provement and co-ordination of the statistical work undertaken 
by different Government bureaux were: (1) an agreement as to 
the major facts necessary to be collected for each special ale 
ment of statistics ; (2) uniformity in the processes by which these 
facts were got together; (3) co-ordination of the methods 
whereby the materials thus collected were systematised and 
made use of ; (4) the adoption, as far as possible, of the calendar 
year as the universal statistical period, so that when comparisons 
were made they should alway relate to the same dates; (5) the 
general adoption of the metrical system of weights, measures, 
and currency. 

Herr Korosi spoke ‘‘On the Unification of Census Record 
Tables.” The voluminous and polyglot census results of the 
world were, he found, practically non-comparable, and he pro- 
ceeded to sketch a uniform scheme of record tables by which we 
should arrive at one bound at the highest aim of statistics-—the 
possession of a uniform description of the different nations and 
of all mankind as regarded sex, age, civil state, illiteracy, occu- 
pations, &c, 

Mr. F. Y. Edgeworth, in a paper entitled “The Methods of 
Statistics,” confined himself to the treatment of numerical 
means. He showed that if we take several means ‘of pheno- 
mena belonging to one and the same class (¢.g. statures of men), 
each mean derived from numerous observations, the set of values 
thus presented would in general [fulfil a certain simple mathe- 
matical law. The general formula involved a constant or co- 
efficient peculiar to each class of phenomena, which must be 
discovered by experience. When this operation had been per- 
formed we had an apparatus for testing whether any given mean 
was or was not exceptional, indicative that the set of thmgs of 
which the datum was the mean might {(as compared with other 
phenomena of the same géneral class) be regarded as belonging 
to a distinct species. A pretty illustration of important pnn- 
ciples was afforded hy the statistics of a wasp’s nest, “‘the 
mmage of trade which w entering and issuing from their nest 
present” It appeared that the exports and imports of this 
miniature commerce fluctuated with mathematical regularity. 
As further illustrations of the variety of interests amenable to 
the general law, he adduced the attendance of the members of 
a club at a ‘able d'hôte, and the frequency of dactyls in the 
Latin hexameter. The conditions postulated by the Calculus of 
Probabilities were particularly well exemplified by the fluctua- 
tions of the Virgilian ıhythm. In conclusion, he alluded to the 
simpler methods of statistics, and mamtained that the mathe- 
matical, as compared with the more elementary, organon could 
produce the same effect with less trouble, or, with the same 
trouble, greater effect. 

M. Emile Levassenr, Member of the Institute and Professor 
at the College of France, initiated a discussion on the graphic 
method applied to statistics, exhibiting diagrams and cart s 
or statistical maps ilustrating his views. Prof. Marshall, of 
Cambridge, who followed, advocated the use of a standard 
gauge for historical curves in order to simplify references to the 
graphic method of statistics, and pointed out dangers in the em- 
ployment of curves arising from their deceptive appearance to 
the untrained eye. He suggested a ready means of testing the 
values of curves under comparjson. 4 

Yesterday was entirely occupied by a conference and discus- 
sion on the subject of an International Statistical Institute, the 
establishment of which was virtually agreed to. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
CaMBRIDGE.—At the annual election at St. John’s College 
on June 22, the following awards were made to students of 
Mathematics, Natural Science, and Medicine :— 
Foundation Scholarships. Mathematies : Love, Fletcher 
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‘each raised to Ioo/.), Bushe-Fox, Kirby, Mossop, Foster Hull, 
BNatural Science and Medicine : Shore, Rolleston, Seward. 

Exhibitions.—Mathematics : Holmes, Middlemast, Pressland, 
Roseveare, Bushe-Fox, Foster, Flux. Natural Science and 
MMedicine: Rolleston, Olive, Jones. Natural Science: Evans, 
Rendje, Lake, 

Proper Sizarships.—Mathematics » Norris, Varley. 

Hughes Prizes.—Mathematics : ve. Natural Science: 
Sho®. e 

Wright Prizes.—Mathematics: Fletcher, Bakre, and Flux 


Mequaly , 
erschel Prize (for Astronomy).—Bushe- Fox. 
Hockin Prize (for Electricity).—-Not awarded. 
The Hutchinson Studentship (NATURE, May 28, p. go) was 
uwarded to Ds. Rapson (First Class, Classical Tripos 1883-85, 
and Indian Languages Tiipos 1885) to assist him in the prose- 
zation of his studies in Sanskrit literature. 
The next Adams Prize will be adjudged ın 1887, The sub- 
p is Ellipsoidal and Spheroidal Harmonic Analysis, attention 

eing particulaly drawn to the reduction of the formulæ in this 
calculus to practical forms adapted to numerical calculation. 
Since, with the exception of spherical harmonics, this method 
aas remamed almost barren in physical investigations, actual 
‘lustrations of its utility are invited. The essays must be sent 
n by December 16, 1886, and any Cambridge graduate may 
vompete. The successful candidate will receive 1704. ; he must 
rint the essay at his own expense. 

The Mathematical Board recommend that four separate ex- 
uniners be appointed for the final portion of the Mathematical 
Tripos, in the hope of inducing more specially qualified pro- 

wessors and specialists to undertake this advanced work. 

The Annual Report of the Observatory gives a very satisfac- 
ory record of progress, Among the 3253 observations with the 
ransit circle were 2442 of zone stars on 100 nights, the greater 
wumber at five or seven wires, and all read off with four micro- 
scopes. The reductions of observations are in a forward state. 

At the Botanical Gardens during the past year the collection 
of insectivorous plants has been grectly improved. A number 
of new or rare species have flowered—some for the first time in 
his country. A speciality has been made of Salvia, and four 
species from this garden have been figured in the Botanical 
Magasine, 

A Krant not exceeding 100/. is to be made to C, S. Sherring- 
on, M.B., ofe Gonville and Caius College, from the Worts 
Travelling Scholars Fund, to enable him to proceed to Valentia 
.o investigate the experiments now being made by Dr. Ferrand 
m inoculation as a preventive against cholera. 


SCIENTIFIC SERIALS 


In the Sournal of Botany for May and June Mr. W. B 
Srove continues his paper on ‘‘ new or noteworthy i,” which 
s well illustrated. Several new species are described, and one 
mew genus, Diplococcium, near to Cladotrichum.—Mr. S. Le 
WM. Moore identifies Bacterium fettdum, Thin, found in associa- 
tion with profuse sweating of the soles of the feet, with the 
ordinary micrococcus of surface soil.—Mr. H. N. Dixon adds a 
aew species to the British moss flora, Catharinea dixoni, from 
Worthampton..—Mr. R. D. Fitzgerald and Mr. H. N. Ridley 
lescribe new Orchids ; and Rev. B. Scortechini a new genus of 
WMyrtacese, Pseudoerigenia, from the Malay Peninsula.—Dr. H. 
Trimen sends some notes on the flora of Ceylon, and Rev. 
‘W. H. Purchas contributes notes on Dovedale plants. 

Rivista Setentifico Industriale, May 1§.—A new explanation 
of the red after-glows (continued), by Prof. Carlo Marangoni,— 
"On the diathermicity of flmds, by A. Volta. —Some electric 

henomena associated with rarefied gases, by Emilio Piazzol1.— 
Variations in the eledtuic resistance of solid and pure metal wires 
according to the temperature (concluded), by Prof. Angelo 
Emo. 

Bulletin del’ Académie Royale de Belgique, April 4.—Crystallo- 
graphic note on some specimens of calcite from the Carbonifer- 
ous limestone of Blaton.—Note on the recent appearance of a 
school of whales (Balena discayensts) on the east coast of the 
‘United States, by M. P. J. Van Beneden.—Account of the 
liscovery of a gigantic Mosasaurian (Hamosaurus) in the chalk 
formation® of Mesvin-Ciply near Mons, Belgium, by M. E 
Dupont.—On Riccatr’s equation and its double generalisation, 
hy Kr. J. de Tilly.—State of the vegetation during the month of 
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Match at -Liége and Longchamps-sur-Geer, Belgium, by Baron 
de Selys Longchamps.—-On the presence of Condioz graywacke 
in the neighbourhood of Beaumont, Entre-Sambre-et-Mense, by 
M Michel Mourlon.—On the porphyries of Bierghes, py M. A. 
Renard.—On the tension of saturated vapours: a modification 
of the atomjc law of Dalton, by M., P. de Heen.—The Rouma- 

mans in the Middle Ages: a historical puzzle, by M. A. D. 

Xenophol. 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, June 18.—‘' The Action of Tidal Streams 
on Metals during Diffusion of Salt and Fresh Water. Experi- 
mental Research, Part IL (Gravimetric).” By Thomas Andrews, 
F.R.S.E. Communicated by Prof. G. G. Stokes, Sec. R.S. 

In a paper last session on ‘* The Electromotive Force during 
Diffusion in Tidal Streams” (see Proc. Roy. Soc., No. 232), the 
author recorded the electrical part of this investigation. The 
present communication contains the conclu gravimetric ex- 
periments of the research, The effects attending the diffusion 
of the salt and fresh water in tidal estuaries, on parts of the 
same metal, of known composition and general properties, were 
estimated in each case for a period of one year, during which 
bright plates of the following metals—viz., wrought iron (com- 
bined carbon, none), ‘‘ soft” Bessemer steel (c.c. 0'15), “soft” 
Siemens-Martin steel (c.c. 0'17), ‘‘ soft” cast steel (c.c. 0°46), 
“had” Bessemer steel (c.c. 0°51), best cast metal, “No. 1” 
(c.c. 0'39), common cast metal, ‘No. 2” (c.c. 0°67), were con- 
stantly exposed to conditions of galvanic action similar to those 
obtaining in some tidal streams. The results demonstate that 
electric disintegration of the nature alluded to in this and the 
fo.mer paper (viz., the galvanic destructive action on parts of 
even the same metal, arising from difference of electrical poten- 
tial during diffusion between the surface and lower waters in a 
tidal stream) 1s, on companson with other investigations by the 
author, apparently of much greater extent than the loss either 
from simple corrosion in sea water alone, or than that which ensues 
from the action on each other of dissimilar metals of this group 
(such as wrought irons, cast metals, and steels) in galvanic con- 
nection ın sea water, Compared with simple corrosion in sea 
water only, the increase in loss varied from about 15 up to 50 
per cent., according to the nature of the’metals. The results of 
the experiments in this and the former paper indicate, therefore, 
that the tidal action on any vessel or metallic structure, of sea 
and fresh water whilst diffusing is (in the case even of the same 
metal thus exposed to the simultaneous action of top and bottom 
waters) considerably more destructive in its nature and character 
than the action of sea water alone. Moreover, the author has 
found it (in other experiments) extending over long periods to 
considerably exceed (in some instances varying from about 55 to 
120 per cent.) the loss caused by galvanic action between 
dissimilar metals of the iron and steel group in circuit in sea 
water. 


Geological Society, May 27.—Prof. T. G. Bonney, 
F.R.S., President, in the chair.—George Ormond Kekewich 
was elected a Fellow of the Society.—The following communi- 
cations were read :—On the so-called diorite of Little Knott 
(Cumberland), with further remarks on the occurrence of Picrites 
in Wales, by Prof. T. G. Bonney, F.R.S., Pres.G.S. The 
Little Knott rock and its microscopic structure were briefly 
described by the late Mr. Clifton Ward, who named it a diorite, 
but called attention to its abnormal character. The author gave 
some additional particulars, and showed that, although the rock 
varies in different parts of the same outcrop, and is not one of 
the most typical representatives of the picrite group, its relations 
on the whole are with this rather than with the true diorites, 
He also called attention to the extraordinary number of boulders 
which have been furnished by this comparatively small outcrop, 
and discussed the relation of their distribution to the former ex- 
tension and effects of ite in the Lake District. He briefly 
noticed the occurrence ‘of additional boulders of picrite in 
Anglesey, and described specimens from two localities (Caemawr 
and Pengorphwysfa) where a similar rock has been discovered 
tn situ by Prof. Hughes. Hence itis probable that the Anglesey 
boulders are derived from localities in that island, and not 
from Cumberland. From a re-examination of specimens col- 
lected by the late Prof. Sedgwick and Mr. Tawney, preserved 
in the Woodwardian Museum at Cambridge, the author showed 
that the rock must occur is si## in two localities in the Lleyn 
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eninsula—in the neighbourhood of Clynnog and of Aberdaron. 
tly, he described a very remarkable picrite boulder, disco- 
vered by Dr. Hicks, which rests on ‘‘ Dimetian ” rock at Porth- 
lisky near St. David’s,—Sketches of South-African Geology ; 
No. 2, a fetch of the gold-fields of the Transvaal, South Africa, 
by W. H. Pennmg, F.G.S. The gold-fields of th¢ Transvaal 
have heen defined as covering nearly all the eastern and 
northern districts of the State, though but a small portion of the 
area is productive. In this paper the author described only the 
Lydenburg and De Kaap gold-fields, leaving those of Pretoria 
and Marabastadt for a future communication. The auriferous 
region is known to extend 350 miles to the northward beyond 
the Limpopo River, so that the gold vee rocks are found 
throughout at least 74 degrees of latitude and 3 of longitude. 
The area of the two gold-felds mentioned, comprising together 
absut 3000 square miles, was defined; and the author, after 
noticing some old gold-workings, proceeded to give an account 
of the physical features of the country. He especially called 
attention to the circumstance that most of the rivers mise to the 
west of the highest 1ange, and flow eastward through it, The 
olda&t gold-bearing rocks consist of unfossiliferous schists, shales, 
cherts, and quautzites, classed by the author as Silurian. 
Amongst these a great mass of coarse granitic rock is intruded, 
consisting of quartz and felspar, with but little, if any, mca. 
This panite, in the De Kaap valley, forms an ellipse seventeen 
mules long by ten broad, with a narrow northerly prolongation. 
Both the gramite and the stratified 10ck are traversed by intrusive 
dykes, chiefly of dionte, These beds have been much disturbed 
and then cat down, probably by marine denudation, to a level 
lain 1700 or 1800 feet above the sea. Upon them rest uncon- 
ormably a great sequence of conglomerates, sandstones, and 
shales, the “‘ Megaliesberg beds” of a former paper, but now 
rovisionally classed as Devonian. These rocks also are tiaversed 
y dykes of diorite and other kinds of trap. The ‘‘ High Veldt 
beds” overlie the ‘*Devonian” with some unconformity. 
Several sections and observations illustrative of these facts were 
described, and details were given of the different gold-mines in 
each of the great systems noticed, and also in alluvial deposits. 
It was showa that much gold was derived originally from veins 
1n the older or Silurian rocks, and that some of that met with ın 
the newer system occurred in conglomerates or other detrital 
beds. But there ae also gold-bearing quartz-veins inters 
the latter.—On some erratics in the boulder-clay of Cheshire, 
&c,, and the conditions of climate they denote, by Chailes 
Ricketts, M.D., F.G.S. 


Royal Meteorological Society, June 17.—Mr. R. H. Scott, 
F.R.S., President, in the chair.—Lient. A. Leeper, R.N., was 
elected a Fellow of the Society.—The following papers were read : 
—A few meteorological observations made on a voyage up the Nile 
in February and March, 1885, by Dr. W. Marcet, F.R.S. The 
author, on a voyage up the Nile from Cairo to Assouan, made a 
series of meteoiological observations, and in the present paper 
gives the results of those relating mamily to nocturnal radiation 
and the temperature of the water of the Nile.—The mean direc- 
tion of cimus clouds over Europe, by Dr. H. H. Hildebiandsson, 
Hon, Mem. R. Met. Soc. The author has collected a number of 
observations on the movements of cirrus clouds over various 

aits of Europe, and after discussing them has arrived at the 
following results: (1) the mean direction at all stations hes 
between south-west and north-west ; (2) in winter the cirri come 
from a more northerly direction, and in summer from a more 
southerly ; (3) in winter the northerly component is gieater on 
the Baltic and the north coast of the Mediterranean ; (4) the mean 
directions of fhe upper currents nearly coincide with the mean 
tracks of storm-centres ; (5) the upper cunents of the atmosphere 
tend in general to flow away from those areas in which a baro- 
metrical depression exists at the earth’s surface towards those in 
which there is an elevation of piessure.—On the influence of 
accumulations of snow on climate, by Dr. A. Woeikoff, 
Hon. Mem. R. Met.Soc.—Note on the weather of January, 1881, 
by Mr. E. Herding, F.R.Met.Soc. Itpwill be remembered that 
the weather of January, 1881, was remarkable for the prolonged 
and exceptionally severe frost, the heavy gale of the 18th and 
19th, and the snowstorms. The author has prepaied isobaric 
~ chaits for the North Atlantic and adjacent continents for January, 
1881, and compared it with simila: charts for January in other 
years. He shows that the severe weather in 1881 was due to a 
reversal of the normal conditions, the atmospheric pressure being 
high in the north and low in the south.—Results of meteoro- 
logical observations made in the Solomon Group, 1882-84, by 


Lieut. A. Leeper, R.N.—Graphic hygrometrical table, by Mr. 
D. Cunningham, M.Inst.C.E., F.R. Met. Soc. 


Geologists’ Association, June 5.—Wm. Topley, F.G.S., 
President, in the chair.—A paper was read by Mr. Herbert 
Goss, F.L. S., on some recently-discovered Insecta and Arach- 
mda from Carboniferous and Silurian Rocks. The awthor 
stated that in 1879 only 103 @ossil msects from the Carboniferous 


rocks of the whole world were known, but during the lastgive 
years a great number had been discovered, inclu about 1400 
from Commentry, France, & few from Saarbruck, Klein Opitz, 


Lugau, and elsewhere on the Continent of Europe, and a con- 
siderable number from various parts of the North Ameiican 
Continent. ‘The specimens were enumeiated, some of the most 
remarkable forms were referred to in detail, and attention was 
drawn to their affinities with existing types. Many of the speci- 
mens were of gigantic size and im a fine state of preservation, 
and whilst the majority of them appeared referable to forms 
alled to emsting genera of Hemiptera, Neuroptera, and Ortho- 
plera, a considerable number consisted of synthetic types inter- 
medate between these orders, umting in themselves certain 
peculiarities of structure now characteristic of distinct orders. 
Attention was also called to the recent discovery of fossil scor- 
pions m the Upper Silurian of the Isle of Gothland and Scotland, 
and the wing of a cockroach ın the Middle Silurian of Jurques, 
Calvados, France. Prior to these discoveries no remains of teres- 
trial animals had been obtained from any strata older than the 
Devonian, and the result of their discovery m Silurian strata 
was to leave the J#secia the oldest known class of land animals, 
and the Blattide the oldest family of insects. The evidence 
afforded by Palzeontology was therefore, as far as it went, in 
support of the views as to the origin of insects and the order of 
succession of the various po previously arrived at from a 
study of the embryology of the class. 


EDINBURGH 


Royal Society, June 1.—Robert Gray, Vice-President, in 
the chair.—The Astronomer-Royal for Scotland shoved the solar 
spectrum, as observed last year by him, drawn to scale 8o feet 
long. He contrasted it with the ctrum as seen by Fievez, 
and with that as seen himself some years ago, a special 
object bering to determine the effect of the present cosmic dust. 
—Prof. Tait gave a number of perfectly general methods of 
enumerating the amphicheiral knots of any order, and pointed 
out the curious fact that*amphicheirals may in Many cases be 
transformed into other amphicheirals, sometimes in more than 
one way.—Mr. Hugh Robert Mill, B.Sc., communicated a paper 
on the chemistry of Japanese lacquer (Urushi}, by Mr. Hiko. 
rokuio Yoshida, chemist to the Imperial Geological Survey of 
Japan. oper tie juice was found to consist of a monobasic acid 
(Uiushic acid), a small proportion of a nitrogenous diastatic 
matter, gum arabic, and water. The hardening of lacquer was 
shown to be due to the oxidation of the aishie acid to oxy- 
urushic acid by the action of the nitrogenous substance in the 
presence of air and moisture, a number of experiments distinctly 
proving that it was not a case of hydration. Coloured lacquers 
are made by the addition of metals, their sulphides, or oxides, 
to the juice, which exerts no action upon them, except in the 
case of rvire or black lacquer, the colour of which is due to the 
apenas’ of urushiate of iron produced by the addition of iron 

lings to the juice.—In a paper on atmospheric electricity at 
Dodabetta, Prof. C. Michie Smith pomted out that the ce 
noon observations show a mean cuve of atmospheric potential 
rising to a maximum at about the period of maximum tempera- 
tue. There is probably a much jee marked night maximum, 
with, of course, a minimum between each maximum. From 
observations made on some exceptionally fine days, an afternoon 
curve was constructed. The afternoon observations, however, 
were usually much modified by mists, but the important fact 
was established that the potential was regularly less than the 
normal in a dissipating mist, and much above the normal i a 
condensing mist. —The Astronomer-Royal for Scotland exhibited 
a series of star-photographs. 


Paris 


Academy of Sciences, June 15,—Note on MM. Paul and 
Prosper Henry s apparatus for photographing the heavenly bodie., 
by M. Mouchez. The author presented to the Academy the 

eady executed chart of a saction of the Milky Way, including 
about 5000 stars from the sixth to the fifteenth magnitfide com- 
piised in the space between 2° 15’right ascension and 3° declina- 
tion. To complete the representation of the 41,000 superficial 
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degrees of the firmament there will be needed 6000 similar sec- 
tions forming 1500 of our ecliptical charts. Were the work 
undertaken by six or eight observatories well situated in the two 
hemispheres, the whole might be concluded in about five or six 
years. Such a work, contaming the photographs of over 20 
million stars down to the I4tl or 15th magnitude, and 
beqpeathing to future astronomers an exact picture of the stany 
regions af the close of the nineteenth century, would certainly be 
the test astronomic undertaking ever carried out.—Remarks 
on the study of the various floras and faunas in thei: relations 
to physical phy and the geology of the globe, by M. 
Emile Blanchard.—Remarks on M. Alfred Grandidier’s ‘* Avi- 
fauna of Madagascar,” completing the third and last volume of that 
naturalist’s great work on the ‘‘ Physical and Political History 
of Madagascar,” by M, Alph. Milne-Edwards.—Note on the 
fourth part of the Map of Algeria to the scale of I : 50,000, and 
on the second and third sheets of the Ordnance Map of France, 
presented to the Academy by M. Perrier.—Experimental re- 
searches on the diphtheric affections of animals, by M. G. Colin. 
—Observations of Palisa’s new planet 248, made at the Paris 
Observatory (equatorial of the west tower), by M. G. Bigourdan. 
—Obsei vations of the same planet made at the Observatory of 
Algiers {0°50 m. telescope), by M. Ch. Trépied.—Experiments 
on the propagation of waves along the course of rapid streams : 
confirmation of the formulas given by M. Boussinesq in his 
theory on the gradually varied movements of fluids, by M. Bazin. 
—Note on spectioscopic observations through the medium of 
radiant matter: mutual extinction of the spectra of yttrium and 
sanarium, by M. Wadham Crookes. Fiom the numerous 
anomalies presented during his present experiments, the author 
draws the important inference that the conclusions of spectrum 
analysis fer se are lable to serious error unless at each step the 
spectroscopist is controlled by the chemist, who 1epresents the 
last comt of appeal.—On the action of cadmium on the nitrate 
of ammoniac, by M. H., Morin.—Note on the sulphur derived 
fiom the persulphuret of hydrogen, by M. Maguenne.—Note on 
the methylate of soda, by M. de Forcrand.—On the degree of 
volatility in the chloruretted nitrites, by M. L. Henry.—On 
the pretended elective fermentation, by M. Maumendé.—On the 
geniculated ganglion of birds, by M. L. Magnien. From his 
researches the author finds that in birds there exists a facial 
ganglion, which must be assimilated „to the geniculated ganglion 
of the higher vertebrate animals,—Note on the nervous system 
of the Buccinidee and the Purpuride, by M. E. L. Bouvier.— 
Physiology of the composite Ascidians belonging to the family 
of the Diplosomide, by M. S, Joudain.—Considerations on the 
Echinide of the Jurassic formations in France, by M Cotteau. 
Of the fifty penera belonging to the Jurassıc formatıons twenty- 
four me peculiar to this geological system ; four only persist to 
the Tertiary epoch, and two alone (Cidaris and ‘Stomechinus) 
survive to the present time.—An attempt to determine the varia- 
tions in the length of time during which the human body rests 
on both feet while walking, by M. Demeny.—On the respiration 
of plants, by MM. G. Boneier and L. Mangin—Note on the 
artificial production of Strengite (Fe({PO,), + 4H,O), by M. 
A. de Schulten.-Symmetrical disposition of the archaic forma- 
tions on both sides of the Guadalquivir Valley, by M. J. 
Macpherson. 
BERLIN 


Physiological Society, May 15.—Dr. Holtzke spoke of the 
results of his investigations into intraocular pressure. It having 
been established that glaucoma was developed in the eye through 
pathologically increased pressure, the question of physiological 
pressure in the eye was of high practical importance. Yet was 
Her Caen the first, by means of a canula introduced into 
the anterior chamber of the eye, and a fine mercurial manometer 
connected with it, tg measure the magnitude of this pressure in 
the eye of a cat and to determine its variations. He found the 
living cat’s eye showing a pressuie of 26 mm., which, on the 
death of the animal, sank to romm. Everything incieasing the 
blood-pressure was found to augment at the same time the mtra- 
ocular pressure, while, on the other hand, everything lowering 
the pressure in the province of the carotid aitery was found to 
lessen the pressure ın the chamber of the eye. Stimulation of 
the trigemini raised the intraocula: pressure considerably, as did 
likewise stimulation of the medulla oblongata, which pushed the 
plessuré up to as high even as 200mm. The effect of atropine 
was a diminution of pressure A few later obseivers had, with 
somewhat modified manometers, attained like results for the 
influence of the blood-pressure and deviating results for that of 


the nerves and the alkaloids. Dr. Holtzke had in his investiga- 
tions, which first of all referred to the effect of the alkaloids 
atropine, eserine, and pilocarpine, laid special weight on the im- 
provement of the methods, and on one hand had, as a trust- 
woithy measurer of pressure, made use of a double manometer, 
which he produced and explained to the Society, andeon the 
other hand had confined the application of the oids above 
mentioned to one eye, while the other eye was utilised in the 
way of control in the process of the measurements which were 
always carried out in both eyes. As the result of the measure- 
ments it was ascertained that eserine produced at first a consider- 
able augmentation of the pressure, and then an abatement 
of it to a pomt below the normal value. Pilocarpine pro- 
duced similar, but more reduced results ; while atropine called 
forth quite the contrary effects. The s er had futher 
determined the pressure, still more directly concerned in the 
case of the production of glaucoma, in the vitreous humour, by 
means of a special canula, and with the same measurer of pres- 
sure. In this case he had found the pressure, both under 
normal conditions, as also under the operation of the alkaloids, 
and the es of pressure in the blood, to be always similar to 
the pressure in the anterior chamber of the eye.—-Dr. Virchow 
described the relation of the blood-vessels of the vitreous 
humour in cyprinoids, After having shown that the occurrence 
of blood-vessels in the vitreous body, and its absence from the 
retina was not a distinguishing character of the amphibia, 
seeing that blood-vessels in the vitreous humour were wanting 
in the case of many amphibia and reptiles, as also in the lowest 
fishes, while ın other classes of amphibia such blood-vessels were 
to be found, The speaker commented minutely on the differ- 
ences in the ramification and diffusion of these blood-vessels, 
as also the varying arrangement of their capillanes, and 
demonstrated them on preparations of carps, bleaks, and 
roaches, as well as by enlarged photographs.—Dr. Weyl re- 
ported on the negative results of experiments having for their 
object to ascertam the mode of nitrates in the animal 
body. It was a well-known fact that nitrates occurred in human 
urine, but were 1egularly wanting in the urine of dogs. By 
feeding dogs with ammoniacal citric acid a nitrate formation was 
not produced, not even when, along with the ammonia, a fixed 
alkah was admmistered by way of combining the acids arising 
under the flesh aliment. Only m a pathological case, in which a 
dog that had received ammonia died of a disease of the intestine 
and the kidneys, was nitrate found in the urine; consequently 
neither the mode of the'formation of nitrates in the organism nor the 
cause of the difference between man and dog in this respect had 
been ascertained. For the demonstration of nitrates in the 
urine the speaker recommended distilling the urine with sul- 
phuric acid, and treating the distillation with one of the many 
reagents of nitric oxide.—Dr. Fnmedlander demonstrated 
a case of carcinoma hitherto never observed in a pulmon 
cavern The carcinoma adhered firmly to the wall of the tuber- 
culai cavity, sent a stalk through the next branch, and at the 
stalk hung a somewhat large carcinomatous swelling in the 
bifarcation. The carcinoma was a horny carcinoma which was 
regularly observed at those places where stratified flattened epi- 
thelium occurred ; on other membranes horny cancer had hitherto 
never been observed. So much the more striking, therefore, 
was it to find horny carcinoma inthe lungs. This nddle perhaps 
found its explanation m two observations noted down in the litera- 
ture of the subject, according to which defects in mucous mem- 
branes caused by abscesses, once in the lungs and once in the 
corpus uteri, became healed over by flattened epithelium instead 
of by cylindroid or ciliated cells. It was postie that the cavity 
occurring in this case also had covered itself with flattened 
epithelium which had become the starting-point for the horny 
carcinoma. 


Physical Society, May 21.—Dr. Kayser demonstrated a 
new cathetometer constructed by Herr Bamberg, explained the 
arrangement of it, and %et forth as its special advantages the 
facility of placıng it veMically and the circumstance that after 
precise adjustment, by merely changing the eye-pieces, the 
instrument could be used both as a microscope and a telescope, 
without at all altering its position for the least as for the greatest 
distances.—Prof, Neesen sketched a very simple arrangement for 
demonstrating the effect of the lightning-conductor, which was 
particularly well qualified for class experiments.—Dr. Konig 
discussed the principle according to which he was getting a new 
spertio-photometer made, which he showed to the Society, pro- 
visionally put together. The instrument consisted in the main of 
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an objective tube containing a lens and a diaphragm turned towards 
the source of light with two slits lying above each other, a prism 
for decomposing the two bundles of incident rays, and a second 
collimator tube, on the lid of which closing the end appeared 
two spectra showing an interval between them. Befpre the lens 
of theeocular collimator was placed a twin prism, the two prisms 
of which with their refracting edges of 1° to 2° were cemented 
together. By this twin prism each spectrum was decomposed 
into two spectra, and the dimensions of the twin prism were 
determined in such a manner that on the lid of the collimator 
one spectrum was situated above, the other below, while 
in the middle the second spectrum of the upper slit coincided 
with the second spectrum of the lower slit. In the lid of the 
ocular tube let a small opening be made cutting ofa small piece 
of determinate wave-len from the double spectrum; on 
looking through it the field of vision would be seen divided 
by a fine (the refracting edges of the twin prism) into two 
halves, both of the same colouring, Before each of the two 
slit, of the objective tube through which the light entered was 
placed a Nicol prism in such a position that perpendicularly 
polarised light entered one slit and horizontally polarised light 
the other. The middle compound spectrum consisted, there- 
fore, of a pe dicularly and a horizontally polarised spectrum, 
and in the field of vision the two like-coloured halves were also 
polarised perpendicularly to each other. If now the field of 
vision was viewed, not directly, but through a Nicol prism, then, 
according to the position of this prism would the one half at 
one time, the other half at another time, be withdrawn from 
sight; and if the two entering rays of hight or their spectra 
ed different degrees of intensity, by turning the ocular- 
icol the two halves of the field of vision could be made equal, 
and from the rotation the relative degrees of intensity of the 
two bundles of rays could be determived. 
VIENNA 

Imperial Academy of Sciences, April 16.—Studies on the 
fauna of eighteen smaller and larger Austrian freshwater basins, 
by O. E. Imhof.—On the action of potassium permanganate on 
hyposulphite of soda, by M. Glaser.—On orthoclase as a dry 
mineral in basalt, by V. v. Zephaiowich.—On joited milk-sap 
vessels in the fruit of Lactarius deliciosus, by A. Weiss.—On 
the relation of Weber’s theory of electro-dynamics to Hertz’s 
principles of the unity of electric forces, by E. Aulinger.-—A 
contribution to aknowledge of the fishes of Turonian system of 
Bohemia, by G. Laube.—On the astronomical data found in 
Assyrian inscriptions, by T. Oppert.—On a new method for 
determination of the size of molecules, by F. Exner.—On a new 
trinitrophenol, by T. Zehenter.—Astronomical researches on the 
Egyptian eclipse referred to in the Bible, by E. Mahler. 

pril 23.—-On spectrographical experiments on normal light 
sources, and on the applicability of the latter for photo-chemical 
measurement of light-sensibiity, by T. M. Eder.—The know- 
ledge of the anatomical structure of our Loranthaceæ, by G. 
Marktanner-Turneretscher.— Researches on chelidonic acid, by 
L. Haitinger and A. Lieben. 

May 7.—On the manufacturing and qualitative composition of 
zirkon, by E. Linnemann.—Systematic zoological studies, by 
E. Brauer.—On artificial uric and methylated uric acids, by F. 
Horbaczewsky.—On polaristrobometnc methods, especially on 
‘* polarimétres à parombres” by F. Lippich.—Contributions to 
a knowledge of the cobalt ammonium compounds, by G. Volt- 
mann —On the knowledge of the structure of the Libanon and 
Antilibanon, by E. Suess.—On the solution of Keppler’s prob- 
lem, by Th. von Oppolzer.—On the chlorhydrines of buteryl- 
glycerin, by A. Lieben,—On a crocodile skull found in the 
Tertiary deposits of Eggenbmg, Lower Austria, by F. Toula 

nd A, Kail 

May 14.—On the product of oxidation of propylene oxide by 
silver oxide, by E. Linnemann.—Prelimmary communication 
on the fuoiescence of the dyeing matters of fungi, by A. Weiss. 
~The knowledge of the structure qf the muscles of insects, 
by R. von Limbeck.—On the sinus ca¥ernosus of Dura mater, 
by C. von Langer.—On papaverine, by V. Barth and G. Gold- 
schmidt 

May 20.—-Prof. Stefan was elected Vice-President of the 
Mathematical Class; Prof E. Suess, Secretary; Prof. L. 
Boltzmann (Gratz), Prof, V. von Zepharovitsch (Prague), and 
Prof. C, Claus (Vienna) were elected Members ; Prof. Escherich, 
Prof. A. Vogl, and Franz Exner (Vienna), Correspondents ; 
Prof. A. Bayer (Munich), Prof. T. D. Dana (New Haven), 
Foreign Correspondents. 


May 21.—Anniversary Meeting.—The opening address was 
held by the Curator’s substitute, A. von Schmerlmg Then the 
reports were read by the General Secretary, Prof Siegel, and 
by the Secretary of the Mathematical Class, Prof. Stefan. 
Obituary notes were given by the latter on Hochstetter, Fitz- 
inger, F. von Stein, and Siebold. A prize of 1000 florins was 
awarded to R. Maly (Gratz)? for His paper, “ Researches on the 
Oxidation of Albumens by Potassium Permenganate.” s 


STOCKHOLM 


Academy of Sciences, May 18.—For the Zransactions of the 
Academy were accepted : Researches on the disjunctive electro- 
motive power on the electrodes during the p e of electricity 
through air of greater or lesser density, by Prof Edlund ; and 
Ueber die Sdugethiergattung Galeopithecus : eme morphologische 
Untersuchung, by Prof. Ww. Peche.—Prof. Edlund exhibited 
and described a specimen of meteorograph of Thorell’s con- 
struction, made by Herr Sorensen for the Emperor of Brazil.~ 
Prof. Warming gave an account of the botanical researches 
undertaken by Messrs. L. Y. Neumann and G. A. Tiselius in 
the Swedish provinces of Jemtland and Medelpad ; and (2) con- 
tributions to the knowledge of the structure oF the pericarp, by 
Miss Alida Olbers.—Prof. Toréel exhibited and described a 
geological map of Sweden, on the scale 1: 600,000.—The 
Secretary, Prof. Lindhagen, presented for publication m the 
Transactions the following papers :—The transversal oscillations 
in a thin crystalline lamina with three plans of symmetry and 
elliptical bmitation, by E. Sundberg.—Alpha-oxazonaphtalin 
alpha-sulphonacid and some of its salts, by Dr. J. E. Alén.— 
On two isomenc beta-monochlor-naphthalin-sulphonacids, by 
Herr K. Arnell —On mononitio-beta-naphtha-acids, by Dr. A. 
G. Ekstrand.—Some annotations on microscopic researches on 
plants, by Dr. A. Malm.—Contnbutions to the flora of fongi 
in the southeinmost parts of Norway, by Dr. E. Henning.-~ 
On Sowerby’s whale, by Dr. A. Malm. 
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*IWO BOTANICAL TRANSLATIONS FROM 
` THÈ GERMAN 


a 

I. Text-Book of General Botany. By Dr. W. J. Behrens. 
Translation from the Second German Edition, Re- 
vised by Patrick Geddes, F.R.S.E. (Edinburgh: 
Young J. Pentland, 1885.) 

IL. A Guide for the Microscopical Investigation of Veget- 
able Substances. From the German of Dr. Julius 
Wilhelm Behrens. Translated and Edited by Rev. 
A. B. Hervey, A.M., assisted by R. H. Ward, M.D., 
F.R.M.S. (Boston: S. E. Cassino and Co., 1885.) 


I. STUDENT of science in our Universities on 

running his eye along his bookshelves can hardly 
fail to be struck by the large proportion of translations 
which find their place there; in physics and in chemistry 
the proportion of them is large, but in biology and 
especially in botany the onginal productions of this 
country hardly hold their own against their foreign com- 
petitors. It must be freely admitted that there was a 
time, not long ago, when botanical laboratory work had 
fallen to a low ebb in England; the botanists of this 
country had failed to keep pace in this branch of their 
subject with their contemporaries on the Continent, and 
it was chiefly by the translation of the text-book of Sachs 
that laboratory work received a new stimulus on this side 
of the Channel. The translation of that work some 
twelve years ago has been followed by others of standard 
books, and we have reason to expect that their number 
will be farther increased wifhin a short period. Any 
reasonable person will welcome the translation of standard 
and classical works; their production is beneficial, and 
they may at times even bring about wholesome revolutions. 
But though the most important translations produced 
recently -are from the German, it does not necessarily 
follow that all German text-books are good, and the first 
of the two books above named is an illustration of the 
truth of this. 

Perhaps the greatest difficulty in the construction of an 
elementary text-book which aims at the general treatment 
of a science is suitably to balance the several parts of the 
subject, bringing out at length those parts of the science 
which are important to elementary students, and placing 
in the background those branches which are of less ım- 

“portance ; it is on this rock that writers of text-books 
have most often split, and this text-book of Dr. Behrens 
is no exception. But itis also essential that a text-book 
shall be accurate in its facts; it will be seen from the 
quotations below that Dr. Behrens’s book fails repeatedly 
in this respect. 

The external morphology of the higher plants. including 
the structure of the flower and the principles of classifica- 
tion, occupies the first 160 pages ; the treatment is neither 
better nor worse than that usual in text-books of the 
present day. Then follows, under the head of “ Physio- 
logical Botany,” an exposition of 70 pages in length on 
‘ flowers and insects,” and transport of seeds. Anatomy 
and physiology judiciously welded together occupy 80 
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pages, while the whole series of “ Lower Plants,” including 
the Vascular Cryptogams, are dismissed in less than 40 
pages, barely half of the space devoted to “flowers and 
insects, &c.” If we take a rough estimate of ¢he balance 
of the book by the number of pages devoted to the 
several branches it is clear the lower plants come off the 
worst, and a quotation will illustrate the result. On 
page 332 the following is the whole account given of the 
Floridez :—“ The Floridez are sea-weeds containing red 
or brown colouring matter. They are distinguished from 
the sea-wracks by the circumstance that their spores are 
generated in capsules (cystocarps, /; Fig. 390), which 
arise ın the axils of the leaf-hke lobes of the thallus (s.@).” 
Then follows a short descnption of Batrachospermum. 
Not only is this description insufficient and useless to 
a student, but it is also obviously inaccurate. Of the other 
inaccuracies a few may be cited. In Fig. 371 the pit- 
membranes in the wood of Pinus sylvestris are altogether 
omitted ; the flattened stems of Phyl/ocladus are described. 
as leaves in the explanation of Fig. 408, notwithstanding 
the tall talk on-morphology on pp. 237-8. On p. 350 we 
read: “In the highest Cryptogams only are the sporangia 
formed by leaves, or homologues of leaves; in the 
Phanerogams this ıs always the case ;” and, on p. IOI, 
“as all Phanerogams have either one or two seed-leaves, 
&c.” The above quotations by no means exhaust the- 
maccuracies of the book. 

In not a few cases statements are made which can only 
confuse the student. Thus on p. 352 we read: “In the 
Metasperms the two generations of the vascular Crypto- 
gams are represented by one.” And again, on p. 314, 
“Spores are entirely destitute of an embryo, having 
plumule, radicle and cotyledons.” A man who can write 
such sentences shows that he is not in sympathy with the 
student. 

Perhaps the most prominent error in the book 1s one 
of omission. In describing the stomata a special para- 
graph is devoted on p. 283 to their function, but not a 
word is said of transpiration ; on turning to the descrip- 
tion of transpiration on p. 305 the stomata are not 
mentioned! And'this ıs a book which aims, as stated in 
the preface, at placing the student “at the newest stand- 
point of the science” | 

Enough has now been said to show that the book is far 
from bemg a model text-book; but it must not be con- 
cluded that it is entirely without merit; many of the 
illustrations are good, and the exposition is for the most 
part clear, while historical notes interspersed here and 
there in the text lend additional interest. It is, however, 
obvious that neither in pomt of accuracy nor of balance 
is the book so near an approach to the ideal elementary 
text-book as to ment the honour, or deserve the trouble 
of translation. i 

The above notice has been extended to greater length 
than the importance of Dr. Behrens’s text-book deserved, 
because the publigation of this translation marks in a 

certain sense an epoch in the progress of botany in this 
country. For the last twelve years we have been dependent 
in great measure upon Germany for our larger text-books ; 
we have in that respect been leading a parasitic existence, 
or rather passing through a period of healthy symbiosis, 
such as that of the embryo on the parent plant; the time 
is fast approaching when we may expect the young plant 
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to assert its independence, when text-books designed to 
meet our own peculiar requirements shall be written by 
native authors. Meanwhile let the choice of books for 
translation fe confined to those that are sound and good, 
Jet us guard jealously against any tendency to a sapro- 
phyfic habit, with its attendant degeneration ; the transla- 
tion of an unsound text-book may be regarded in a sense 
as marding a saprophytic tendency, and the’appearance 
of the translation of this book of Dr. Behrens is perhaps 
the first indication of such a saprophytic habit 

Lastly, would it not be possible, and much more advant- 
ageous, to transmute the energy now devoted to transla- 
tion into original production? It 1s admitted that a 
teacher acquires both facility of exposition and clearness 
of view by writing down his ideas in the form of a text- 
book. Itis for us to see that we do not continue our 
“healthy symbiosis” unduly, and thereby lose that power 
of original exposition for which so many English men of 
science have been properly celebrated. 


IJ. The second work under review is a translation of a 
book by the same author, and it is one of those works 
now being produced in rapid succession which aim at 
assisting the student in his practical work in the labora- 
tory. The keynote 1s struck by the following passage 
from the preface to the German onginal: “ For a work 
to be useful in those microscopical inquiries which are 
most important in the botanical laboratory, it need teach 
neither optics nor histology.” It may faily be admitted 
that within the cover of this book the student will find 
clearly laid before him all that ıt is essential he should 
know of the theory and stiucture of the modern micro- 
scope, together with useful instructions as to the methods 
and reagents in use in the botanical laboratory. Dr. 
Behrens boldly challenges criticism in his preface, when 
he says “the chapter of this work which deals with the 
microscopical investigation of vegetable substances fur- 
nishes an exhaustive treatment of these matters.” What- 
ever may be our opinion as to the correctness of this 
statement it must be allowed that the work now before us 
is the result of an earnest effort, and represents wide and 
laborious sifting of a scattered literature not easily access- 
ible to most students. There is quite a pathetic ring in 
one sentence in the preface ; referring to the literature of 
the subject in the University Library at Gottingen, the 
author says: “With hardly a noteworthy exception, I 
have seen and read it all.” It ıs only those who know 
how voluminous and how scattered are the writings on 
this subject who can form an idea of the magnitude of 
this task. 

The first two chapters, dealing with the microscope 
and microscopical accessories, have been subjected to 
considerable alteration and extension by the editors. 
Naturally German stands and objectives are not so ac- 
cessible in America as those made on the spot; the 
editors have devoted considerable space to the description 
and illustration of the microscopes & American manu- 
facture, so that this part of the book partakes, both in 
appearance and contents, of the character of an optician’s 
catalogue. A few paragraphs have been added on the 
subject of “ nose-pieces ;” but there 1s no mention of that 
invaluable nose-piece of Zeiss which is calculated to save 
the time of workers in no small degree—viz that which 
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can accommodate four objectives, and on which the tubes 
carrying the objectives are cut of such length as to bring 
each in turn approximately into focus: the value of this 
arrangement 1s obvious. 

Chapter III. contains useful directions for the preparą- 
tion of microscopic objects cutteng sections, mounting, 
drawing, &c. The most important part of the book, ang 
that which will assuredly be the most generally useful, is 
that comprised in the last 200 pages, and it is almost a 
matter of regret that this latter half has not been pub- 
lished separately from the first 260 pages, which have an 
interest chiefly for the beginner, while for the advanced 
student they will be httle better than lumber. Pp. 267- 
311 are devoted to the enumeration and preparation of 
micro-chemical reagents, while Chapter V. deals with the 
microscopical investigation of vegetable substances. It 
is to be noted that no reference is made to the inventor 
of chlor-iodide of zinc beyond his name, which, according 
to the notice of the meeting at which his solution was 
first described (“ Flora,” 1850, p. 643), is spelt “Schulze” 
not “Schultz” as it stands in the text. There is no 
mention of the demonstration of protoplasmic continuity; 
even ın sieve tubes, nor ıs the substance of the “ callus” 
of sieve tubes or its reactions described. These omissions 
do not greatly affect the value of the book; they would 
not have been mentioned had not Dr. Behrens professed 
to give us an “exhaustive” treatment of the subject, 
One chief merit of the work is that copious references 
are given to the sources from which Dr. Behrens has 
drawn his information; this will greatly add to its use- 
fulness, and the translation may be accepted as a valuable 
addition to the laboratory handbooks already before the 
English-speaking public. F. ©. B. 








RUSSIAN CENTRAL ASIA 


Russian Central Asia, including Kuldja, Bokhara, Khiva, 
and Merv. By Henry Lansdell, D.D. (London: 
Sampson Low and Co., 1885.) 

D® LANSDELL, already favourably known to the 

public by his interesting volumes “ Through 

Siberia,” gives in the present work a mass of information 

on a subject to which the attention of Enghshmen has of 

late been perforce directed—the Russian dominions in 

Central Asia. In the two goodly volumes recently pub- 

lished he gives the narrative of a journey undertaken in 

the year 1882, in the course of which he traversed Kuldja, 

Bokhara, Khiva, and Merv. Turkistan has been rarely 

visited by Englishmen, and, as Dr. Lansdell believes, in 

certain parts he may claim to be the first. The principal 
object of his journey was a philanthropic one—the distr- 
bution of religious literature, especially in the pnsons of 
the Russian empire ; but in writing this book he has kept 
in view the requirements of students as well as of general 
readers, providing for the former by touching upon the 

“ geography, geology, fauna and flora, the characteristics 

of the people, their government, language, and religion ”— 

to which not only numerous notes but also whole chapters 
are devoted, as well as “ appendices, derived from works 
only published in the Russian language, which treat on 
the fauna and flora of Turkistan.” 

It would be impossible in the space to whicl* this 
notice must necessarily be restricted to give an adequate ` 
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idea of the great amount of matter which Dr. Lansdell 
has collected in these two volumes, so that we must 
content ourselves with a brief glance at a few of the 
more salient features. 

To geographers the account of the Thian Shan Moun- 
tains will be among the subjects of interest. These 
mountains, estimated by Réclus as forming a mass 
Bventy-five times larger than the- Swiss Alps, and a 
protuberance on the earth’s surface larger than the 
united mountains of all Europe, begin in Mongolia, and 
develope by the addition of successive ridges until they 
occupy from north to- south above eight degrees of 
latitude. The heights of the several ranges vary from 
about 10,000 to 14,000 feet above the sea, and in the 
Pamir range exceed 15,000. The number of glaciers 
exceeds 8000. The principal lakes are the Alakul, the 
Balkash, and the Issikul, the waters of which are 
brackish ; the first and second are believed to have once 
been connected. Volcanoes have been stated to exist in 
the Thian Shan, but this appears to be incorrect. Much 
information of interest is given ‘about the Ih Valley, a 
meeting ground of the Tatar and Mongol races. From 
this region Dr. Lansdell diverged? eastwards from the 
course of his journey to reach Kuldja, a town within 
the Chinese frontier, for some time in Russian occupa- 
tion. He then continued his journey in a westerly direc- 
tion, passing through Semurechia, of which region he 
gives many particulars of interest, dwelling especially on 
the patriarchal life of its nomad inhabitants. From the 
Kirghi Steppe he passed into Turkistan. The climate of 
portions of the Aralo-Caspian region does not appear 
inviting: the summer temperature 1s from 68° to 77° F., 
the winter from 5° to 23°. In the lowlands rain falls rarely 
in summer, and in only a small amount at any season. 
Hence there is a general desiccation. The beds of 
tributary rivers aie dry; the main streams lose themselves 
m sands or terminate in brackish marshes; the smaller 
lakes have evaporated, leaving behind them beds of salt ; 
the larger are much reduced in size. The land is barren ; 
trees are scarce ; vegetation is stunted, and limited in its 
species. The geology, as might be supposed, has not 
been exhaustively worked, but from a small work of M. 
Mouchketoff the author has obtained an outline, from 
which it appears that in one part or another of the dıs- 
trict almost every formation, from the oldest to the 
newest, 1s represented, and that the mountain-chains 
consist largely of igneous rocks. 

Dr. Lansdell spent some days in Bokhara, which town 
no English traveller had visited since the time of Wolff’s 
adventurous journey. The fear of the Russian is, how- 
ever, now upon this people, and he appears to have met 
with little difficulty, though subjected to some surveill- 
ance. On his way to the city he visited the Emir, then 
at Kitab, and had a gracious reception. The description 
of the author’s§nvention of a court costume for the tere- 
mony of presentation is amusing: the chief components 
were a cassock, a D.D. hood, some masonic jewels, and a 
square college cap. From Bokhara Dr. Lansdell tra- 
velled through Khiva, and thence by a rarely-traversed 
route, which, after following the general direction of the 
Abu-Daria for some distance, runs in a _ west-south- 
westerly direction to Krasnovodsk, near the Karaboghaz 
Bay of the Caspian. Thence he returned to England, 








having accomplished in 179 days a journey of 12,000 miles 
—labonous, with considerable hardships, and not without 
some danger, though the Russian influence has rendered 
many places, farmerly all but inaccessible, comparatively - 
safe. 

Dr. Eansdell does not profess to be a scientific traveller, 
but he 1s a careful observer, noting with an experienced 
eye the physical peculiarities of the regions through which 
he travelled; and he has been at immense pains to 
gather together a large mass of information concerning 
the flora, fauna, and ethnology of Central Asia, which has 
been to a great extent accumulated by Russian men of 
science, and which, from being written in their language, 
is practically imaccessible to most Europeans. The 
appendices on the flora and fauna of Russian Turkistan 
occupy 148 pages of rather small print, and there 1s in 
addition a very full bibliography of the same districé which 
extends to twenty-five pages. But much information, 
both from books and from personal observation, 1s also 
mcorporated into the narrative of travel. Dr. Lansdell’s 
picture of the desiccation of the western part of Bokhara, 
of the moving sands between the Oxus and the Karakul, of 
the “barren and dry land” of the Aralo-Caspian region, 
and of the Karaboghaz Gulf—a great area of evaporation 
which, should any physical change close its narrow and 
shallow communication with the Caspian, would soon 
become one vast salt-pan—cannot fail to interest the 
student of physiography. In a word, the ethnologist, 
geologist, and naturalist will find these volumes not- 
only very pleasant reading, but also most valuable for 
reference. 


OUR BOOK SHELF 


Bulletin of the Bussey Institution. Vol. II., 1884. (John 
Allyn, 30, Franklyn Street, Boston, U.S.) 


THE Bulletin of the Bussey Institution has many claims 
to be considered as original in its design and in the 
character of its reports. It contains a large amount of 
information upon out-of-the-way topics, mostly treated 
upon from the chemical side; and in all cases communi- 
cated by Prof. F. H. Storer, Dean of the Institution, and 
Professor of Chemistry. 

The Bussey Institution is apparently a branch of Har- 
vard University, having special endowments, and its 
objects comprise the teaching of young men intended to 
become practical farmers, land agents, gardeners, florists, 
or landscape gardeners, 

The investigations conducted by Prof. Storer, reported 
in the Bulletin before us, are Highly interesting to such 
students, and are characterised by a keen practical bias 
The first aos 1s devoted to results of analysis of the 
leaves of Rumex ris and the common milk-weed 
(Asclipias cornuti), with a special view to their economic 
value. The second paper ıs upon an ingenious plan of '. 
ascertaining the rate at which various fertilisers may be 
scattered by hand, or, in the Professor’s own language, 
“ about how much of a given fertiliser would a man natu- 
rally throw from his hand in sowing an acre of land?” 
Surely no learned professor ever set himself a moie 
homely task! Newt we find “ Experiments on Feeding 
Mice with Painters’ Putty and with other Pigments and 
Ou.” This is almost revolting, and raises a feeling of 
pity for the mice, together with a certain sense of loss of 
appetite on the part of the reader if he is indulging in an 
ante-prandial study of scientific novelties. Mice, how- 
ever, do eat putty, and, more curious still, red_ lead 

1 Seo an article by Dr. Lansdell, NaTurE, May ar, p 56. 
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mixed with putty, without injury. They thnve on the 
lhnseed oil used in the manufacture of this most unsavoury 
side-dish and the whitening which forms the other ingre- 
dient of “påté de putty” seems to neutralise the evil 
effects of the lead. The bearings of these facts are im- 
portant from a sanitary point of view, as Prof. Storer 
shows that the effects of mice eating away the packing of 
valves, of drains, and closets is an immediate frustration 
of the best efforts of plumbers and sanitary engineers to 
keep human habitations free from sewer gas. Not content 
with mice, the Professor tried similar experiments upon 
rats, when it was found that “rats when kept upon a rather 
short allowance of oats, ate putty freely. Finally “the 
surviving rat was fed with ‘plain putty’ for a day or two, 
after which he received and ate (poor wretch) each day 
for two days a ball of putty made with a mixture of equal 
parts of slaked hme and whiting. He was next given a 
ball of putty made from a mixture of one part of oxide of 
zinc and three p of whiting, together with 2} grammes 
of oats, and although he ate very little of the ball he died 
soon afterwards.” The chief result of these experiments 
appears to be the injury rats and mice may do to houses 
and the curious protecting effect of whitening as an anti- 
dote to such active poisons as red and white lead and 
carbonate of baryta. Experiments upon the germination 
of weed seeds and a special instance of the resistance of 
clover seeds to water form two very interesting notes 
bearing directly upon well-known phenomena often 
ascribed by the ignorant to spontaneity of growth. The 
extraordinary irregularity: of periods necessary for the 
germination of certain weed seeds is very clearly shown. 
€ Of 400 seeds of shepherd’s purse (Capsella bursa pastoris) 
three germinated on the fifth day and three on the seventh 
day, then none until the 145th day, when four germinated. 
Seven seeds germinated on the 1173rd day, or after an 
interval of about three years and two months—in all 18} 
per cent. to that date.” Many similar cases are cited. 
Another article is upon “cherry stones eaten by domestic 
pigeons,” which appears unpromising, but is rendered 
interesting by this versatile observer. Prof. Storer is 
evidently a man who is not likely to allow any natural 
phenomenon to pass unnoticed. 
JOHN WRIGHTSON 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by kis correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that ii is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Clifford’s Common Sense of the Exact Sciences 


IT does not seem to me necessary to reply to the charges made 
against Clifford by Prof. Tait in your issue of June 11—charges 
which, when freed from ‘‘mystery and insinuation,” amount to 
accusations of plagiarism and inaccuracy—for Clifford's reputa- 
tion ıs unlikely to be in any way affected by what Prof. Tait 
may write. But I do feel it necessary to make a remark on the 
last paragraph of his review. He therein accuses me of 
“mystery and insinuation,” weapons which should not be 
employed in connection with Clifford’s name. He does not 
do me the scant justice of publishing the footnote on which he 

these strictures. That footnote runs as follows :— 

*« A still more serious delay seems likelysto attend the publi- 
calion of the second part (kinetic) of ChWord’s ‘Elements of 
Dynamic,’ the manuscript of which was left in a completed 
state. I venture to think the delay a calamity to the mathe- 
matical world.” - - 

When I wrote the footnote, I knew— 

(1) That the manuscript was in existence, a fact with which 
any one who had examined the bibliography attached to the 
mathematical works must have been acquainted. 
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(2) That this manuscript, unlike that of the “‘ exact sciences,” 
had not at that time found a publisher, aud therefore was more 
likely to be seriously delayed. 

(3) That the mathematical world had been so far forgetful of 
its own interests as to raise no demand for its publication. 

My note was written with the express purpose of recalling the 
attention of those who valued Clifford’s work to the existence gf 
this manuscript, m order that a genergl demand for its publica- 
tion might produce a publisher. Those who find ‘‘ mystery or 
msinuation” in this, or in whom this can ‘strike a jarri 
chord,” must be singularly constituted individuals. The note 
had on the face of ıt an obvious purpose; that purpose, I am 
happy to know, ıt has to some extent helped to accomplish. 

University College, June 12 K. P. 








ON “K, P.’s” note, which has been communicated to me by 
the courtesy of the editor, I desire to make one or two remarks, 

In writing my notice of Clifford’s book I endeavoured to state 
clearly the impression which its perusal had produced in my own 
mind, and to say a few ating Words as to the special qualifica- 
tions of the author. I must have sadly faded ın this endeavour 
if in what I have written there can be found either mystery or 
insinuation, still more so if there can be found “accusations of 
plagiarism and inaccuracy.” But of comse even an Act of Parlia- 
ment has to be construed after the letter, the declared intention 
of its framers notwithstanding. On reperusing my notice, how- 
ever, I still think that it expresses what I meant to say, and that 
it cannot bear the construction put on it by “ K. P.” 

The remarks I made on the foot-note to the Preface accuratel, 
desciibed the oe which it produced on me, and which 
am swe it is likely to produce on the majority of thoughtful 
readers. So strongly did I feel this impression that, when I 
finally returned my notice for press, 'I specially requested the 
editor to try to obtain for me an elucidation of the mystery. 
This has been—in part at lenst—supplied by Mr. ‘Tucker’s note. 

Whether “R.” who wntes in NATURE of this week, be 
really a ‘‘ (so-called) metaphysician” or no, he certainly ex- 
presses himself ın the language of that school; for he mildly 
characterises as ‘‘not sufficiently guarded” the statement that a 
figure, obtamed in a certain way, will be a cube :—whereas it 
obviously may be any rectangular parallelopiped whose edges aie 
commenswable. But I did not blame Clifford for having made 
this statement; I merely said that it ‘‘ought not to have 
escaped correction.” Perhapseven that expression 1s $00 strong. 
I have lately learned by experience that over-zeal on the part of 
a press-reader may sometimes render abortive the most sedulous 
care on the part of an author. Over and over again I have had 
proof-sheets, marked ‘‘ gress,” returned to me with a learned 
query at the phrase “‘ feet per second, per second”; and in one 
or two instances the supposed blunder has been rectified after all 
in spite of me. P. G. TAIT 

June 26 





Recurrence of Markings on Jupiter 


IN connection with my remarks on this subject (NATURE, 
xxxii., p. 31), and the suggestive coincidences which appear 
amongst certam drawings obtained in about the years 1857 and 
1859, 1870 and 1872, and 1885, as to large elliptical markings 
in the southern hemisphere of Jupiter, I would further add that 
in about 1843 a remarkably large spot was visible, which may 
possibly be connected with the phenomena of more recent oc- 
currence. Prof. Piazzi Smyth mentions in the Observatory, 
voL iii., p. 450, that, in consulting some old observations pre- 
served in the note-books of the Rev. H. C. Key, he found “a 
view of Jupiter, with not only the dark belts admirably drawn, 
but between them, ın stronger black colour, a long oval spot. 
This spot, too, was so precisely the shape and size of the red 
spot which has of late been attracting the su1gyised attention of 
observers, that I could not but jump to the almost self-evident 
conclusion of their both referring to the same body, appearance, 
or phenomenon.” The drawing alluded to was made on June 4, 
1843, and Mr. Key described ıt as a *“‘ horizontal black spot in 
the light space between the two principal belts.” In Chambers’ 
‘Descriptive Astronomy” (2nd ed., p. 107) it is stated, ‘In 
1843 a very large black spot was observed by Mr. Dawes,” and 
this object ıs doubtless identical with that figured by Mr. Key. 
It will be important to compare the observations and to learn 
whether these spots were situated in approximately the eame 
latitude as the red spot of our own time, 
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- The latter has been growing much darker and more conspicu- 
ous during the last few months, and it seems very probable that 
this object may resume a good deal of its former prominence 
during the opposition of 1886. With my 10-inch reflector, 
power 252, I recorded the spot as passing the central meridian 
of Jupiter on June 26, 1885, at 7h. 59m., and to-night, June 28, 
s gh. 37m. A comparison of these times with the earliest I 
obtained during the present a®parition (1884, September 21, 
48h. 28m.) shows that in the interim of 279d. 15h. gm. the spot 
has cSmpleted 676 rotations with a mean period of gh. 55m. 
39°0s., which is almost identical with the periods found during 
the two previous oppositions—viz. gh. 55m. 39'Is. But I am 
hoping to obtain another observation of the spot before the 
planet leaves us for the season. W. F. DENNING 
Bristol, June 28 





Occurrence of ‘Torpedo Marmorata” off the Coast of 
Cornwall 


AMONG the fishes included in the British fauna, but whose 


title to this designation has been considered but doubtfully 
proved, is the Zorgedo marmorata, or a form hea the 
spiracles fringed at their edges. It is true that Pennant figures 


this species, but he omits to mention whether his example was 
from the British seas or brought from the French coast by 
Walsh; and subsequent authors on ichthyology are not suff- 
ciently precise in their descriptions to enable one to judge of 
which form they are adverting to. All the specimens which I 
have seen in the various British museums have been of the 
cramp fish, with smooth-edged spiracles, 7. nobiliana. On 
me 26 an example of 7: marmorata was trawled in Mevagissey 
ay, and obtained by Mr. Matthias Dunn, who most kindly 
sent it at once to me, and it arrived at Cheltenham on the even- 
ing of the 27th. It was a female, quite fresh, and weighed 
3 ib. 10 oz. ; its length was 174 inches, and its breadth across 
the disk 12 inches. It contained two ova in an early stage of 
development. Francis Day 
Cheltenham, June 27 





Composite Portraits 


Ir is always desirable to guard new discoveries. and inven- 
tions by explicit investigation of the nature of the facts discovered 
and the mode of action of the invention, 

The system of composite portriits ingeniosi y invented by 
Mr. Galton rightly attracts much attention, and those who have 
had their interest excited by Mr. Galton’s curious portraits of 
thieves, ruffians, and consumptives, will be interested further by 
the portrait of American smentific men in NATURF, vol. xxxu. 

. 176. 

p But in using this system as an instrument of discovery it 
must not be hastily assumed that by its means tiue averages are 
secured. At least, they cannot be averages in evely respect 
Take, for example, the hair. The outer mit 1s determined by 
the gieatest extent to which the hair has spread outwards on 
the plate m a number of sitters sufficient visibly to affect it— 
say three or four. But the inne: limit is, ın the same way, 
determmed by the limit in the three or four in whom 1t stretched 
farthest in. us the result must be to give far more than the 
average amount of hair when the portrait is compounded from a 
great number of sitters. 

As regards the nose, the eyes being the fixed starting-points, 
the root of the nose will be nearly a fixed point in the photo- 
graph ; but the tip is hmited by shading, and three o1 four short 
noses will be sufficient to determine where the tip is to be. 

Again, the eyes being fixed points marked on the und 

lass of the camera, and breadth between the eyes being different 
in different persons, it follows that those who have the eyes near 
together will be photographed on a larger scale than the rest. 
This enlargementewill broaden the composite result. But the 
tip of the nose, like the tips of the really long noses, will be lost 
in the dark upper lips of others. 

Proof that am toan important extent correct in these re- 
marks is to be found in your page of American portraits. They 
present a very remarkable non-American appemance about the 
nostrils, a vertical elongation accounted P by what I have 
pointed out. Also the ears are large and vague, the position of 
the ear relatively to the eye being variable ; and there is a more 
than ayerage breadth of face in three out of the four portraits. 

Ido not wish to detract from the value of these portraits, 
rightly understood, but assuredly they give prominence to certain 


types of face when these are mixed with others—namely, to 
broad faces with short noses, long lips, large ears, and a super- 
abundance of hair—and it may be useful that attention be 
attracted to this, 

It will be seen that composite portraiture is not? suitable for 
anatomical objects whose generic characters are to be recorded 
in explitit statement. But for that and many other purposes, a 
trustworthy though more laborious and less elegant substitute | 
may be found by determining the mean positions of a number of 
fixed points in figures accurately obtained. 

JoHN CLELAND 





Ocular Images and After-Images 


Mr. NEWALL’s experiment with- the glowing match I have 
been in the habit of perfo with my cigar or cigarette, and . 
I have become familiar with the lurid ghost he describes, but 
the point that first interested me ıs one not mentioned ım his 
letter, and has reference to the primary serpentine image. This 
I find to consist of a dark red head and a bright yellowish-red 
body—the light viewed at rest being of a mean tint, as if, owing 
to difference m rate of telegraphy, it underwent a process of 
analysis in its movement over the retina, 

I have paid ‘considerable attention to the dying phases of 
powerful retinal impressions, such as result from too bold a gaze 
at the sun or his vicar, the paraffin lamp, and am convinced that 
there is more to record than a mere fading away of a patch of 
colour. On careful sciutiny the patch is seen to be bordered 
with a series of coloured bands, which each in turn overspreads 
it; the order of succession being, unlike that of the primary 
image in the above experiment, towards the red. 

I submit this for confiı mation, being conscious that the region 
of these observations is so largely dominated by memory and 
imagination as to render it difteult at times to distinguish the 
psychical fiom the physiological. W. M. LAURIN 

June 25 : Š 


A pon ari ows 
ay in Suffolk I found a belief prevalent 


DURING 
| there-thaE swallows lay in necessary stores for their autumn 


migration by packing small flies under the feathers beneath the 
wings. My informant told me that he had shot a swallow once 
in order to ascertain whether this was actually the case; and 
that he had, as he expected, found many small flies beneath the 
down. Knowing how liable swallows are to parasitic invasions, 
I asked of what kind the fhes were, and was told ‘‘ Little gnats, 
and such like.” Is this opinion to be found elsewhere, and is 
there any ground for ıt? E. H. 





THE COMPOUND LOCOMOTIVE 


VERY soon after the compound working of steam irt 

marne and stationary engines became an accom- 
plished fact, and the great saving of fuel thereby was 
apparent, the question of applying the compound prin- 
ciple to the locomotive attracted the attention of the loco- 
motive engineers of this and other cotintries. At first it 
was received with very little favour, which is evident even 
at the present time, there being only two locomotive 
engineers im this country who are now either trying it 
experimentally or have ıt permanently ın use on the lines 
under their control. This has been mostly caused by the 
idea that the additional gear necessary for the compound: 
working with two or more cylinders would render the 
engines more liable to break down. Again ıt was thought, 
with very good reason, that such engines would have 
great difficulty at starting, for the reason that during the 
first revolution of the driving wheels all the power neces- 
sary to start the engine would have to be generated in 
the high-pressure cyjinder. This difficulty was soon sur- 


, mounted in engines fitted with only two cylinders working 


compound, by the addition of an arrangement by which 
the engine could be worked as an ordinary locomotive at 
the commencement, and when fairly started the compound 
arrangement could then be applied. 

The usual arrangement adopted in the early trials of 
compound locomotives consisted of two outside cylinders 
of different sizes ; the steam having passed through the 
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smaller cylinder was conducted to the larger one, after 
going through a sort of intermediate receiver ın the 
smoke-box. The arrangement to work the engine non- 
compound consisted of a sort of slide valve controlled by 
the diiverSby which means the direction of the steam 
from the boiler was so regulated that in one position the 
engine worked compound, and in the other in the érdinary 
way ; this was called the compound valve, and was placed 
on the boiler with the necessary pipes leading to ıt, making 
the engine look very unsightly. In both positions the waste 
steam was exhausted in the usual way up the chimney. 

Many combinations of the above arrangement have 
been tried both in this country and on the Continent. 
The earhest tnals in England were made on the Eastern 
Counties Railway, now part of the Great Eastern system ; 
on the Continent trials have been made extensively. In 
all cases the economy of fuel was at once apparent, but 
there was something ın the arrangement which stopped 
its progress ; this most probably being the genera] com- 
plcatton of the machinery, combined with a difficulty of 
management when at work. 

In 1878 Mr. F. W. Webb, the able locomotive super- 
intendent of the London and -North-Western Railway, 
commenced to make experiments with an old locomotive 
converted to the compound principle ; this engine had 
two cylinders of different sizes The results of the trials 
were of such a promising nature, that he went thoroughly 
into the subject, and eventually brought out an entirely 
new arrangement with three cylinders, which he patented. 
This arrangement is a really good practical solution of 
the question of compounding locomotive engines, and 
visitors to the International Inventions Exhibition will 
there see the sort of way ıt has been accomplished. The 
compound locomotive, the Marchtoness of Stafford, built 
at Crewe Works, 15 a really fine engine and a credit to 
the builders. 

In attacking this problem Mı., Webb had several ob- 
jects in view besides the saving of fuel by working the 
steam compound. His arrangement has enabled him to 
«do away with two of the chief sources of anxiety pertain- 
-ing to the management of locomotives. 

In most non-compound locomotives designed to take 

‘heavy loads at a high speed the arrangement of couphng 
the driving and trailmg wheels together by means of out- 
‘side connecting-rods is a necessity ; in order that all the 
available powa of the engine may be exerted without 
slipping, the wheels are coupled, so that 1t may be trans- 
mitted by two pairs of wheels instead of one. These con- 
necting-rods are a source of danger at high speeds, and 
when they break, which they sometimes do, the prospect 
of a serious accident is by no means distant. Again, in 
all engines having inside cylindeis a two-throw cranked 
axle ig required; this axle has to transmit the whole 
power of the engine; it has to withstand the constant 
‘vibration caused by points, crossings, and roughness of 
“the road, besides the heavy straining caused by the 
powerful steam-brakes now in use. The breakage of this 

-axle has been the cause of many serious accidents. In 

~Mr. Webb’s compound engine both of these sources of 

-danger are done away with, and in place of the two-throw 
cranked axle we find a single-throw cranked axle, amply 
strong enough to be practically unbreakable, and giving a 
length of bearing otherwise impossible. The arrangement 
of the cylinders is as follows :—The engine has two out- 
side high-pressure cylinders and one inside low-pressure 
cylinder. The high-pressure cylindeys are attached to the 
frames about midway between the leading and central 


wheels, and are connected to two cranks at mght angles’ 


on the trailing wheels. The low-pressure cylinder is 
placed between the frames at the leading end, and 1s con- 
nected to a single-throw crank on the axle of the middle 
pair of wheels. The valve motion ıs that designed by 
Mr. David Joy, which does away with all excentrics and 
rods, and considerably reducing the number of working 


parts per cylinder. This gear is singularly easy to adapt 
to the altered circumstances required in Mr. Webb’s 
arrangement, and must have considerably helped him 
when designing the engine. i 

The working of the engine is as follows :—The steam 
is taken from the boiler through the regulator in the dome 
to the smoke-box, where it ig diviged, and taken by means 
of a pipe to each high-pressure cylinder; here it does a 
certain amount of work, and afterwards is returned in 
parallel pipe into the smoke-box ; each pipe 1s taken round 
the smoke-box and then enters the valve-chest of the 
low-pressure cylinder. Thus the steam is somewhat 
heated during its progress through the pipes in the smoke- 
box, the pipes themselves serving the purpose of an inter- 
mediate receiver. When the steam has completed its work 
in the low-pressure cylinder it 1s finally exhausted up the 
chimney. 

The Marchioness of Stafford belongs to the class of 
most powerful compound locomotives yet built at Crewe, 
and is of course fitted with all Mr. Webb’s Jatest im- 
provements ; the reversing gear is of spectal design, and 
only fitted to this class of engine. It 1s desirable in any 
compound engine to be able to vary the cut-off of the 
steam in the high-pressure cylinders without affecting the 
cut-off in the low-pressure, or the reverse ; at the same 
time it 1s necessary to have the reversing gear of a loco- 
motive all worked by one lever or wheel. Mr. Webb’s 
arrangement will no doubt answer the purpose fully, the 
driver being able to vary the cut-off of the steam mto the 
cylinders either individually or all at the same time accord- 
ing to circumstances, 

These engines have now been at work some time, and 
are giving good results, both as regards fuel consumption 
and steadiness of running at high speeds. There are now 
thirty-four compound engines at work on the London and 
North-Western Railway, taking their turn in working 
some of the most important trains on the system, doing 
the work thoroughly well with a considerably less con- 
sumption of coal than that required by the ordinary 
locomotive. 7 

Following Mr. Webb it solving the questien of com- 
pounding locomotives we find Mr. T. W. Worsdell, the 
locomotive superintendent of the Great Eastern Railway, 
at work in the same direction, but evidently for a means 
of reducing the consumption of fuel, and not, as Mr Webb 
has done, to try and make the locomotive at the same 
time less hable to break down at high speeds. 

In Mr. Worsdell’s design we have two inside cylinders 
of different sizes, with an arrangement to turn steam direct 
from the boiler into the low-pressure valve chest either 
when the high-pressure crank happens to be on one of the 
dead centres, or to augment the power of the engine in 
starting the train. This valve, compared with the old 
compound valve of the earlier experimental compound 
engines, is extremely simple, and 1s so arranged that when 
the driving wheels have made a complete revolution the 
engine will automatically commence to work compound. 
This engine is well designed and is a thoroughly good 
specimen of locomotive engineering, but we thmk Mr. 
Webb’s engine is to be preferred, if only on the 
giounds that it does away with double-throw cranked 
axles and outside coupling rods. No doubt, as far as coal 
consumption goes, both engines will be very nearly equal, 
this being merely a question of proper @roportions given 
to the cylinders and valves Both gentlemen are to be 
congratulated on having broken through the bounds of 
locomotive practice and having succeeded in their different 
designs. 

When we think of the milhons of miles run each year 
by locomotives in this country alone, and that the com- 
pound working of the steam enables us to save three or four 
pounds of coal per mile run, the enormous saving is at 
once apparent, leading us to the conclusion that tle com- 
pound locomotive has a great future, 


Fuly 2, 1885] 


THE GEOLOGICAL SURVEY OF BELGIUM 


SINCE the publication of our note on this subject 

(NATURE, vol. xxxii. p. 154) letters have reached us 
representmg both sides of the controversy ; but into the 
controversy itself we do not propose to enter. The ques- 
tton whether this party or that is most orthodox and 
geologically accurate is‘hot dhe that greatly concerns the 
world, at large ; but all who watch with mterest the pro- 
gress of national scientific undertakings cannot but feel 
regret that a geological survey which has already achieved 
such important results as that of Belgium should have 
been suspended. The Belgian Senate has followed in 
the wake of the Chamber of Representatives, and the 
Government is understood to be now engaged in the 
formation of a new Commission to deal with the re- 
organisation of the Survey. Meanwhile the field-work is 
suspended. Geologists everywhere will rejoice if by any 
means the Commission can succeed in producing better 
maps and memoirs; but those who are famihar with the 
publications of the Survey will not be very sanguine as to 
its success in this respect. They do not need better maps 
or memoirs, and can only regret that the further progress 
of the work should have been arrested for this year. The 
loss of a working season 1s itself a serious injury. The 
Belgian authorities would have acted more wisely had 
they kept the field-work gomg while they made any 
necessary investigations as to methods of piocedure. 
We sincerely hope they may see their way to start the 
Survey again with as little delay as possible. 





SYSTEM OF ORTHOGRAPHY FOR NATIVE 
- NAMES OF PLACES 


“TAKIN G into consideration the present want of a 
system of geographical orthography, and the con- 
sequent confusion and vanety that exist in the mode of 
spelling in English maps, the Council of the Royal Geo- 
graphical Society have adopted the following rules for 
such geographical names as are not, in the ‘countries to 
which they belong, written iy the Roman character. 
These rules are identical with those adopted for the 
Admuralty charts, and will henceforth be used in all 
publications of the Society. 

(1) No change will be made ‘in the orthography of 
foreign names in countries which use Roman letters : thus 
Spanish, Portuguese, Dutch, &c., names will be spelt as 
by the respective nations. 

(2) Neither will any change be made in the spelling of 
such names in languages which are not wntten in Roman 
character as have become by long usage familiar to 
English readers: thus Calcutta, Cutch, Celebes, Mecca, 
&c., will be retained in their present form. 

(3) The true sound of the word as locally pronounced 
will be taken as the basis of the spelling. 

(4) An approximation, however, to the sound 1s alone 
aimed at. A system which would attempt to represent 
the more delicate inflections of sound and accent would 
be so complicated as only to defeat itself. Those who 
desire a more accurate pronunciation of the written name 
must learn it on the spot by a study of local accent and 
peculiarities. 

(5) The broad features of the system are that vowels are 
pronounced as in Italian and consonants as in English. 

(6) One accent only is used—the acute—to denote the 
syllable on which stress is laid. This is very important, 
‘as the sounds of many names are entirely altered by the 
misplacement of this “ stress.” 

(7) Every letter is pronounced. When two vowels 
come together each one 1s sounded, though the result, 
when open qien is sometimes scarcely to be distin- 
guished from a single sound, as in ag, an, ef. 

(8) ,Indian names are accepted as spelt in Hunters 
Gazetteer. 

The amplification of the rules is given below :— 
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Letters 


a 
e 
1 


AO 


RU 


ao 


af 


wo 


ROBY 3 uw 


ard 


“SM Ed eran 


Pronunciation and Remarks 
ah, a as in father .. Ys past 
eh, e as in benefit © ae 
English ¢; ¢as in ravine; th 

sound of ze in beet. 
Thus, not Feeje, but 
eoasin mole. tee 
longuas in fute ; the sound of o 
in doof. Thus, not Zooloe, but 
All vowels are shortened in 
sound by doubling the fol- 
lowing consonant 
Doubling of a vowel is only 
necessary where there ts a 
distinct repetition of the 
single sound 
Englısh # as in ze ... 
ow as in how, 

Thus, not Foochow, but 
is slightly different from above 
1s the sound of the two Italian 

vowels, but is frequently 
slurred over, when it 1s 
scarcely to be distinguished 
fiom ey in the English they 

lish 6 
is always soft, but is so nealy 

the sound of s that it should 
be seldom used 
If Cekdes were not already re 
ised it would be written 
Selebes 
is always soft as in church 
English d 
English 7 4 should not be 
used for the sound of f. 
Thus, not Haiphong, but 
is always hard. (Soft gis given 
n>) ee 
is always pronounced when in- 
serted 
English 7, Dy should never be 
put for this sound 
lish 2 It should always 
be put for the hard ¢ 
Thus, not Corea, but 
The Oriental guttural we 
is another guttural, as in the 
Turkish 


As in English 


has two separate sounds, the one 
hard as in the English word 
finger, the other as in singer. 
Asthesetwosoundsare rarel 
employed in the same local- 
ity, no attempt ıs made to 
distinguish between them 

Asin English 

should never be employed ; gu 

` is given as Aw 


Asin Enylish 


1s always a consonznt, asin 
yard, and therefore should 
never be used as a terminal, 
í or z beingysubstituted. 
Thus, no® Mikindány, but 
not Xwaly, but 
English z . 


Accents should not generally be 
used, but where there is avery 
decided emphatic syllable or 
stress, whichaffectsthe sound 
of the word, it should be 
marked by an acute accent 
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Examples 
Java, Banana 
Tel-el-Kebir, Oléleh, 
Yezo, Medina, Le 
vika, Beru 
Fiji, Hindi 
Tokio 


° 
Zulu, Sumatra 
Yarra, Tanna, Mecca, 
Jidda, Bonny 


Nuulda, Oosima 


Shanghai 
Fuchau 


Macao 
Beirút, Beilúl ` 


Celebes 


Chingchin 


Hafong, Nafa 
Galápagos 


Japan, Jinchuen 


Korea 
Khan 
Dagh, Ghazi 


Kwangtuag 


Sawákin 


Kıkúyu 


Mikindáni 

Kwale 

Zulu 
Tongatábu, Galápagos, 
Paláwan, Sarawak 
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THE UNIVERSAL MERIDIAN} 

IL 
‘ TF, now, we examine the question of changes to be 
introfluced into exsting charts, these would, in 
accordance with our proposal, be imposed on the whole 
world; they might be greatly reduced, especially 1f people 
restricted themselves to what would be sufficient for a 
beginning, that is, by tracing on the existing plans only 
sufficient to allow us to make an immediate use of 
the international meridian. Later on, and im pro- 
portion as new plates were engraved, a more complete 
scale would be given; yet, m my opinion, it would 
always be of advantage to keep the two frameworks—the 
national and international—according to the example of 

what is done in several atlases. 

“Tf, at the present time, it is necessary to facilitate 
external relations, ıt is also good for each people to main- 
tain all the manifestations of its personal life and to 
respect the signs representing 1ts rakion and its past. 

“I do not insist on the details of the establishment of 
such a meridian. All we have to support before you is 
the principle of its acceptation. 

“Tf this principle were admitted by the Congress, we 
are charged to inform you that you would there find a 
ground of agreement with France. 

“ Undoubtedly by reason of our long and glorious past, 
our great publications and our considerable hydro- 
graphic labours, a change of meridian would entail on us 
heavy and cruel sacrifices, Yet if one came to us, setting 
us an example of self-sacrifice, and thereby proving his 
sincere desire of the public weal, France has already 
given such proof of her love of progress that no doubt 
need be entertained of her concurrence ın such an enter- 
prise. . 

“ But we should have to regret our inability to associate 
ourselves with a combination which, in order to safeguard 
the interests of one part of the contractors, sacrificed the 
higher scientific character of the institution, a character 
which in our opinion 1s indispensable if ıt would claim 
the nght of imposing itself on all, and if it would secure 
to itself a definitive success.” 

Immediately after this discourse the general discussion 
was entered into, in which all the English and American 
delegates, and the Americans distinguished ın science who 
‘had been mvited, successively argued against the pro- 
posal of the French delegate. The latter had to reply 
successively to halfa score of speeches embracing various 
phases of the question according to the various provinces 
of the speakers. It is, perhaps, allowable to say that 
notwithstanding the authority, talent and number of the 
distinguished speakers contending against the principle of 
the neutrality of the meridian, the principle withstood all 
those shocks without being shaken, and without suffering 
any scientific breach. The meridian proposed by France 
will remain always as representative of the impartual, 
scientific, and definitive solution of the questipn. We 
think it was a honour to our country to have defended 
this cause. 

Before the vote, M. Cruls, the learned director of the 
Observatory of Rio de Janeiro, and delegate of Brazil, 
informed the French delegation that he had received 
instructions from the Emperor to vote with France. We 
were very glad at this concurrence of sentiment, and 
begged to be allowed to congratulate the august foreign 
associate of the Institute of France on his resolutions. 

The following are the principal passages in the speech 
in which M. Cruls set forth the reasoħs of his vote :— 

“Down to the present one point, and that of great import- 
ance, has been settled by the discussion—the necessity, 
namely, of fixing a single mitial mendian. This pomt 
has, in fact, obtained the adhesion of all the delegates 
present at the Conference. This necessity recognised, it 


* Lecture by Dr. Janssen at the Paris Geographical Society. Continued 
from p. 151. 


is proper to take a step farther, and to determine which 
shall be this meridian. An election of this kind forms-at 
this moment the object of our debates, and a question on 
which we should have to pronounce our opinion. 

“Our honourable colleague, Mr. Rutherfurd, delegate 
of the United States, has made a motion proposing the 
adoption of the meridian of gcreepwich—a motion for tHe 
moment eliminated from our debates, its author havin; 
decided to withdraw it temporarily. . 

“The motion which was made at the last sitting, and 
formed the subject of numerous and interesting debates, 
is that formulated by our honourable colleague, M. 
Janssen, delegate of France, proposing that the meridian 
to be adopted should have a neutral character, and 
should not touch either of the great continents of Europe 
and America. This proposal has been strongly com- 
bated by the delegates of England and the United States, 
and valiantly defended by the delegate of France, and the 
debates thus arising on the question have furnished us 
with the opportunity of witnessing a scientific tournament 
of the highest interest. ‘The speakers we have had the 
honour of hearing seem to me to have exhausted the 
whole series of arguments for and against; and at this 
stage I presume that the debates have enabled us, in full 
bngwwiedee of the case in dispute, to form each his own 
opinion on the question on which we are called to vote. 

“ For my part I am anxious to have clearly defined the 
attitude which in my opinion Brazil is called upon to take 
in the midst of this assembly. This attitude is one of 
absolute neutrality so far, be it understood, as it is a 
question of choosing a national meridian—a question 
which may provoke among certain nations very legitimate 
personal nvalries. 

“ Now, till the day when the Conference assembled for 
the first time, I was in hopes that these debates, entered 
into under the influence of a generous aspiration, and 
with the single object of arnving at the establishment of 
a measure, the necessity of which 1s warmly proclaimed 
by manifold interests of diverse nature, might conduct us 
to a complete and definitive solution of the question. 
Unhappily, and to my gfeat regret, I am compelled to 
add t the differences which have manifested them- 
selves ın the midst of the assembly do not allow this hope 
to be maintained. ; 

“That which for my part I am not able to lose from 
view 1s the fact that ıt is indispensable that the solution 
of the question for which the Conference is assembled 
should be complete ; or the end of this Conference would 
not be attained. Now, since the delegates of France 
have from the beginning of our debates manifested their 
opposition to the adoption of any meridian invested with 
a national character, an opposition which gave rise to the 
motion presented YY M. Janssen, it follows that any 
measure voted by the Conference and tending to the 
adoption of a national meridian would, by the very fact 
of the abstention of France, be an incomplete measure, 
not corresponding with the object pursued by the Con- 
ference, Peai to add, for fear of any, erroneous inter- 
pretation being given to my words, that the same objec- 
tion would apply, if, for example, the meridian of Paris 
were proposed, and any great mantime nation, such as 
England, the United States, or any other abstained from 
its adoption. Insuch a case, likewise, my line of conduct 
would be fully indicated. e 

“ In short, I will say that the immense benefits which 
would accrue to the whole world from the adoption of a 
single prime mendian would be forthcoming m all their 
plenitude only in so far as the measure was unanimously 
accepted by the most important maritime nations. In 
every other case I am for my own part absolutely con- 
vinced that the measure would be ın part inefficacious, its 
adoption not being general, and that everything would 
have to be done over again in a more or less distant 
future. 
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“ Well, the debates at which we have assisted prove to 
me superabundantly that such will always be the unsatis- 
factory issue so long as the meridian of any great nation 
is proposed. 

“In presence, then, of this difficulty, which on that 
supposition appears to’ me insuperable, the only solution 
Which by its very nature wil] not excite burning questions 
of national jealousy is fhat Öf a meridian having a cha- 

“racter of absolute neutrality. If the adoption of such a 
meridian were admitted in principle, I am certain that a 
discussion engaged in on the ground of pure science and 
directed according to the best conditions which such a 
ground is calculated to secure would soon lead to a 
practical solution. 

“Tn such a discussion the arguments having any force 
should be, above all, drawn from science, the only source 
of truth alone able to enlighten us so as to guide us to a 
sound judgment and to a decision based solely on con- 
siderations of a purely scientific order. 

“ Such a practical solution seems to me, moreover, to 
be suggested by what our honourable colleague, M. 
Janssen, told us on this subject. The principle of the 
neutral meridian once adopted, the Son NOn it would 
require to fulfil and the determination of its site would 
remain to be discussed. Of two things—one, whether the 
meridian should be exclusively oceanic, and so by its very 
nature it would be neutral ; or, second, whether it should 
cut some island, and in such a case there could be no 
obstacle, by means of an international diplomatic conven- 
tion, in the way of rendenng neutral the particle of ground 
on which ıt would be proper to establish an observatory, 
which in reality wane. be confined toa very small affair— 
of these two solutions both of which would satisfy the 
conditions requisite for the meridian, from the double 
point of view of its character of neutralty and the de- 
mands of science, I prefer for my part the second. I 
confine myself to mntimating by these few words how it 
would be possible to arrive at a practical solution, since 
at this moment I have to occupy myself simply with the 
adoption of the principle of the neutral meridian. 

“T conclude, then, by dectaring that I shall vote in 
favour of the adoption of a meridian invested with the 
character of absolute neutrality ; and in doing so I hope 
thus to contribute my part to the end that our resolutions 
may bear the impress of independence which they require 
in order to impose themselves spontaneously and natur- 
ally, generalise themselves in the future and rally from 
the beginning the adhesion of men of science, without 
distinction of nationality, who at this hour await our 
decisions.” 

I have to add that before the vote M. Galvan, the very 
distinguished representative of the Dominican Republic, 
who had studied at Paris under our most eminent mas- 
ters, very cordially informed me that the attitude of 
France in this matter appeared to him to conform with 
that which the world was in the habit of seeing it take 
in all questions of general interest, and that it would give 
him such happiness once more to contribute in bringing a 
testimony of admiration to the nation—to the puissante 
initiale de intellectuelle, to use his own expression—by 
voting with France. 

As to the vote, it was according to our expectations, 
seemg that, as I have said, almost all the delegates had re- 
ceived instructipns to vote for the mendian of Greenwich. 

The principle of the neutral meridian being rejected, 
we abstained from taking part in the discussion in the 
choice of the national meridian called to become inter- 
national. As we already said, we did not come to 
Washington to sustain a candidature, but a principle. 

Before the vote, M. Valera, delegate of Spain, an- 
nounced that he was charged by his Government to say 
that, in voting for Greenwich, Spain expressed the hope 
that England and the United States would accept the 
French system of weights and measures. This declaraticn 


led Gen. Strachey to say that he was authorised to 
announce to the Conference that England had asked to 
join the Metric Convention. 

We cannot pass over ın silence the part taken in this 
discussion by the eminent Foreign Associate*of the Insti- 
tute of France, Sir Wulam Thomson, who was then in 
America, and had very naturally been invited to our 
sittings. Sir Wilham Thomson expressed his desire of 
an accord in regard to the meridian and the metrical 
system. The following are among the few words he 
spoke on this subject :— 

“I cherish the sincerest and most ardent desire that 
the delegates of France and those of the other nations 
who by this vote supported the previous resolution, will 
be able to adopt the resolution now before the Confer- 
ence. It appears to me that we have here to do with a 
sacrifice, and I am convinced that the honourable dele- 
gate of France who last spoke, M. Lefaivre, will clearly 
apprehend that there 1s no question of asking a sacrifice 
of France winch she is not disposed to make. ° 

“In the admirable speech delivered by M. Janssen 
before this Conference (a speech I had not the pleasure 
and satisfaction of hstening to, but which I read with the 
greatest interest) he declared that France was willing to 
make a much greater sacnfice than that now in question. 
The amount of sacrifice involved in changing certain 
usages 1s always more or less considerable, in view of the 
fact that it ıs impossible to say that such an mnovation can 
be effected without derangement. It may, however, be 
asserted that the sacrifice France is prepared to make 
would be much more considerable than that ensuing from 
the adoption of the resolution now before us. 

“If the resolution relative to a neutral meridian had 
been adopted, all nations would have been called on to 
make the sacrifice involved in a change of mendian not 
yet determined, and the relations of which to the merid- 
1ans now in use could not have been so easy as would be 
those of the meridian of Greenwich with the meridians at 
present employed. 

“I am of opinion that if the delegates of France could 
see their way to the adoption of this resolution, they 
would have no cause to regret it. 

“I highly approve of what has been said in regard to a 
common metrical system. My opinion on this subject 
1s firmly established, and I shall by no means express it if 
the President thinks it would be inexpedient to enter on 
this subject; but it seems to me that England makes a 
sacrifice in abstaining from adopting the metrical system. 
The question cannot, however, be presented under this 
form. We have not to consider here whether England 
would gain or lose by adopting the metrical system. 

“Such ıs not the way of looking at the question, con- 
sidering that the adoption of the metrical system by 
England is a question restncted to her own convenience, 
to her own usages, and that whether she adopted it or 
not, her decision could not in any way affect other nations. 
It could result neither in advantage nor disadvantage of 
other countries.” 

When the meridian of Greenwich was adopted, the 
Assembly considered that it devolved on it to define the 
principle according to which the longitudes should be 
numbered. Should they be counted in one single direc- 
tion in accordance with the almost unanimous opinion of 
the distinguished members of the Conference of Rome, , 
or should they continue to be counted ın the two opposite 
directions, as far,as the anti-meridian? The latter 
method was adoptdd. 

The method of counting longitudes east and west, 
starting from a central meridian—the method actually in 
general use—was evidently intioduced and actuated by 
the use of national meridians. But when, instead of 
lookmg merely at one country ın particular, the entire 
earth is contemplated, and it is desired to bring the 
general system of longitude into relation with a universal 
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time, it is difficult to understand how in counting the 
longitudes, one should stop in the middle of the way, 
while in counting the time one goes the whole round of 
the day, reckoning the hours from o to 24, according to 
the decision of the Congress. 

Weare unwilling to believe-that the advantage of not 
having te make any change in use and wont, not even to 
the extent of a few figures on English maps, was the 
ground of this decision on the part of the majority. 

This majority, for the rest, consisted in a preponderance 
of but three votes, and among the opposite voters or 
abstentionists we observe all the great Devers, with the 
exception of Russia. 

The question of a meridian being completely settled, 
the assembly had to address itself to the second part of 
its programme—that relating to universal time. 

The commercial and maritime relations so developed at 
the present day by the progress of the marineand telegraphy 
render the inconveniences attending a diversity of origins in 
horary ‘measures more sensible every day. It has, there- 
fore, come to be desirable to establish a division of time 
having the same point of departure for the whole world. 
To attain this object the local time of a determined point 
is taken, and by a convention is made the universal time. 
In this system the influence of longitude is entirely 
elimmated. The same instant receives the same name 
all over the earth, and the acts of international life 
are dated in as close relation to each other in point of 
time as though they were acts transpiring all within the 
same town. As to the point to be chosen for giving the 
universal time, it is plain that it ought to be the same as 
that adopted for giving the departure of longitudes. The 
two systems cannot be separated. 

AS a matter of course, this universal tme cannot claim 
to take the place of local time, nor of so-called national 
time. The local time, which is the expression for each 
place, at least very approximately, of the course of natural 
phenomena, the eternal regulators of the acts of life, can 
never be displaced. In the case of certain arrangements, 
such as that of railways, for example, is it found highly 
convenient to extend the use of the local time of the 
capital to the whole country, when this latter has not a 
too considerable range of longitude. Such is the case in 
France. F 

The Congress adopted in principle the establishment 
of a universal time defined in the manner I have just 
described. But, separating itself 6 on this point from 
the Congress of Rome, it assigned as the origin of the 
universal day the midnight of Greenwich, which, accord- 
ing to the proposals of the Washington Congress, should 
become the beginning of the day for international trans- 
actions all over the world. 

The divergence of resolutions adopted at Rome and 
Washington in reference to the ongin of the international 
day brings clearly into view the inconveniences of the 
vexatious disagreement still actually existing between the 
origin of the astronomical day placed at midday, and that 
of the civil day placed at the preceding midnight. This 
inconvenience grows greater and greater in proportion as 
the ephemerides and astronomical studies extend. We 
therefore eagerly associated ourselves to the resolution 
expressed by the Congress relative to the unification of 
the two systems, by making the astronomical day com- 
mence at ede like the civil day. 

Astronomers will, we hope, understand that, being a far 
léss numerous body, and much more conversant with 
these matters, it is on them that it devolves to make a 
slight sacrifice, so as to allow a progress very desirable 
at the present day to be effected. 

After the discussion of these various questions, the 
labours of the Congress approached their term; it was 
then that the French delegation made the proposal it had 
been charged to presenta proposal having reference to 
an important extension of the decimal system. 
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The Congress of Washington, by its importance and by 
its object, which aimed definitively at the continuation of 
that great French work of unification and of progress 1n- 
augurated at the end of the last century, offered an alto- 
gether appropriate opportunity to ask for the world a new 
extension of those applications of the decimal system 
which constituted the wholegmery and the whole success 
of our reform of weights and measures. 

This extension had relation to the measurement of 
angles and of time. 

At the date of the establishment of the metrical system 
the decimal division was, as is known, extended to the 
measure of angles and time. Numerous instruments 
were even constructed according to the new system. 
As far as time is concerned, the reform, introduced too 
drastically and without sufficient discretion, it may be 
said, clashed with too inveterate usages, and was rapidly 
abandoned; but in regard to the measure of angles, 
where the decimal division presents so many advantages, 
the reform held its ground much better, and has main- 
tained itself in certain practices to this day. Thus, for 
example, the division of the circumference into 400 
degrees was adopted from the beginning by Laplace, and 
it is currently employed in celestial mechanics. For the 
measurement of the arc of the meridian, whence the 
metre was derived, Delambre and Mechain availed them- 
selves of repeating circles divided into 400°. Finally 
in our days, Col. Perrier, Chief of the Geographical 
Service at our Ministry of War, makes use of instruments 
with decimal division, and at this moment calculates even 
logarithmic tables with eight decimals appropriated to 
this mode of division. 

It is above all, however, when it is required to execute 
long calculations on angular measures that the decimal 
division presents immense advantages. On this pomt 
nothing but unanimity may now be said to reign among 
learned men. E 

The Conference of Rome, which assembled so many 
astronomers, geodesists, and eminent topographers—that 
is, just the men of most weight and having the greatest 
interest in the question—isSued on this subject a sesolution 
the high authonty of which it 1s impossible to disregard. 

It is now, then, evident that the decimal system, which 
has already rendered so many services in the measure- 
ments of length, of volumes, and of weights, is called 
upon to render analogous services in the domain of 
angular magnitudes and of time. 

I am aware that this question of the decimal division 
has to contend with legitimate apprehensions, principally 
in reference to the measure of time. People are afraid of 
doing violence to secular customs and overturning conse- 
crated usages. On this aspect of the business I think we 
ought to be fully assured. The lessons of the past will be 
put to profit. It will be understood how it was for having 
endeavoured to push a reform beyond the due domain of 
science, and for having done violence to the habits of 
daily hfe, that disaster was experienced during the epoch 
of the Revolution. It is proper to resume the question, 
but it is proper to resume it with an appreciation of the 
limits which good sense and experience will always indi- 
cate to wise and experienced men. 

I think the character of the reform would be sufficiently 
indicated by saying that the question is principally to 
make a new effort towards the applicationeof the decimal 
system in the scientific world. 

We met at first with a sufficiently warm opposition. 
The President was of opinion that the proposal should 
not be offered for discussion, but I have to acknowledge 
that he finally yielded very courteously, “out of defer- 
ence,” he said, “to the delegates of France, and because 
we are happy to do them honour in all things,” 

The majonty decided that the proposal should be 
discussed. e French delegate then spoke, and@ the 
meeting passed to the definitive vote, The success was 
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then complete, for the proposal was adopted by twenty- 
one votes, without one dissentient voice. 

Such is the work of the Congress. 

This work is considerable. Its importance, however, 
is derived much more from the principles enunciated by 
the Congress than from the solutions 1t adopted. 

«The establishment of a single meridian and of a uni- 
versal day, the unificatien of the astronomical and civil 
days, the extension of the decimal system,—these are 
reforms which the progress of science and of international 
relations rendered opportune and desirable. 

In the application, however, of the principles, the Con- 
gress has been less successful. 

In the choice of a primary meridian it allowed itself to 
be too much carried away by the practical and immediate 
advantages of a meridian already in very extended use. 
and disregarded the conditions which would have assured 
to its work a universal and definitive adoption. 

In regard to ourselves we have in this question adhered 
to the part prescribed to us by our past, our traditions, 
and the very character of our national genius Our pro- 
posal was precisely that which we should have adopted 
ourselves if we had had to take the initiation of this 
reform. The nation which created the metrical system 
could propose none other than it did. If our purely 
scientific and disimterested opinion did not unite the 
majonty around it, the reverse was not for France, but 
for science. But science is the sovereign of modern times 
and one cannot now detach himself from it with impunity. 
It 1s vain to say that the meridian of Greenwich is a 
facto the universal meridian, that it reigns to-day over 
almost all the navies of the globe, and that its adoption 
only consecrates a fact which has already established it- 
self and transforms into law the institutions of fact. 

I reply that that is all true. I even add, if it is desired, 
that such is only what ıs mented by the great labous of 
the English marine—labours which we, the initiators of 
hydrography, more than any others appreciate at their 
true value. But however considerable may be these 
labours and however great the numbers of those availing 
themselves of them, yet with the expenence of the past 
and in thè name of history I say that these ments will 
not be able to prevent the inevitable consequences result- 
ing from the personal character of this meridian. And in 
point of fact, has not France—she, too—had a great geo- 
graphical career? The mendian of the Island of Ferro, 
which soon, in the hands of Gillaume Delisle and of our 
great geographers of the eighteenth century, became 
French—did it not bear sway in cartography for more 
than two centuries, and that with an authority not even 
equalled to-day by that on the other side of the Channel? 

And yet the meridian of the Isle of Ferro, after that 
brilliant career, is to-day more and more abandoned, and 
the fair attempt of the seventeenth century finds itself 
entirely compromised ! 

What 1s the cause, then, which has led to this vexatious 
result? Apparently a mere trifle. It is because, as we 
have already said, instead of leaving the meridian of the 
Isle of Ferro in conformity with its first intention, instead 
of maintaining itin the purely scientific character which 
ıt received from the hands of Richelieu, that great spirit 
who so well understood that an institution of a universal 
order must bear no personal investiture, this character 
was imprudently changed by bnnging the position of this 
meridian into felation with that of Pans, in place of 
bnnging the position of this capital, like any other point, 
into relation with it. 

That 1s the mistake which compromised the fortune of 
this reform so firmly and so judiciously established by its 
illustrious author. Now, this mistake, is 1t not committed 
to-day by once more taking a national meridian and 
making it the universal point of departure for longitudes? 
Is one not then justified in foreseeing that the same 
causes would produce the same effects, with this difference, 


nevertheless, that in the advanced state of. civilisa- 
tion pees to-day among the nations, a particular 
supremacy, of whatever nature, would be much more 
promptly abandoned than ıt was two centuries ago? 

It is, accordingly, much to be feared that the establish- 
ment of the new meridian, if it even succeed in getting 
established, would agai be but an attempt without a 
future. : 

France who finds in the history even of her own past 
the double lesson of the progressive abandonment of her 
national meridian and of the ever growing appreciation 
of the scientific and impersonal system of weights 
and measures, ought to make known to the Congress a 
counsel dictated by her own experience. 

Does this attitude, however, sufficiently absolve us? 
Have we discharged towards the world and towards our- 
selves the debt due by a generous and enlightened nation 
which has always been delighted to take the initiative in 
tasks conducive to the general well-being? I do not 
think so; and, were it allowed me to express a wish, 1t 
would be that we should on this occasion again join 
example to precept. I should like thatthe France of the 
nineteenth century, considering herself the heir of the 
France of the seventeenth, would, with the benefit of the 
experience she has in that interval acquired, resume the 
fair attempt of Richelieu and herself establish the neutral 
meridian. 

This institution, well conceived and planted on exclu- 
sively scientific bases, would gradually rally to ıt the ad- 
hesion of al. England herself, who, 1f possessing a lively 
national sentiment, has lıkewıse an appreciation of what 
is just and great, would end by attaching herself to it. 
and then would this reform so long desired, always 
attempted ın vain, and again quite recently compromised, 
be finally secured to the world and to science. 

Be that as it may, and outside the question of th 
meridian, which is not yet settled, let us not forget tha 
the accession of England to the Metrical Convention and 
the resolution for the extension of the decimal system 
are results demonstrating that our presence at Washing 
ton was not useless either to science or to progress, 





THE VOYAGE OF THE “CHALLENGER”! 
I, 


N INE years have slipped away since the memorable 

expedition of the Challenger came toa close. Dur- 
ing this interval from various published accounts of the 
voyage, the route around the world, the places called at, 
the life on board, the impressions, social or biological, left 
on the minds of the voyagers—are all now more or less 
familiar to us, There have likewise appeared numerous 
detailed quarto reports from different experts, into whose 
hands the great natural history collections amassed during 
the expedition were placed for description, We know 
precisely the additions made by the naturalists of the 
Challenger and their collaborateurs to our knowledge of 
the foraminifers, corals, medusz, ostracods, brachiopods, 
echinoids, shore fishes, birds, and many other groups, 
and from the list of memoirs yet to come we can see how 
ample a store of detail is still to be produced. We know 
also how vast an amount of additional information has 
been gathered by the expedition regarding the physics 
and chemistry of the ocean. But as yet there has been 
no condensed official record of it all. The general public, 
and even the man of science, cannot be expected to master 
the series of special geports ; life is too short for this, even 
if the power of comprehension were adequate. Admirable 
and exhaustive as the reports are, and indispensable for 
experts in the various branches of which they treat, each 
of these must necessarily appeal to a comparatively small 


Report on the Scientific Results of the Voyage of H.M S, Challenger 
during the years 1873-76.” Prej under the direction of the late Sir 
C Wyville Thomson, and now of John Murray ‘‘ Narrative,” vol. I., 1885 
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circle of readers. What has been needed is such an 
official summary of the whole work of the expedition as 
will convey to the general public a sufficiently clear and 
detailed account of the whole results of the voyage of the 
Challengeg, and will enable the man of science to realise 
what has been done in other departments than his own 
special domain. A 

Suck a summary has now been prepared and published 
as the “ Narrative of the Cruise” It is called a volume, 

















though in reality it consists of two stout quartos, compris- 
ing ape gaa upwards of 1100 pages. The first thought 
that will naturally occur to any mtelligent person who 
takes an interest ın these subjects, and who hears that at 
last the official narrative of the Challenger expedition is 
issued, will be that this at least is a part of the publica- 
tions that he would hke to possess, or at least would ex- 
pect to find readily accessil#le asen authoritative and con- 
venient record of what the expedition has done. His zeal 
















































































°. 
Fig. 1.-~The Peak of Fernando Noronha, sketched from the Deck of H.M.S. Challenger, September 3, 1873. 


for the acquisition of knowledge, however, may not im- , individuals that would gladly purchase it if the cost were 
probably be cat when he learns that the book will : withm therr means, but to aon the acquisition of the 
cost him 6/. 16s. 6g. Why such a prohibitory price should , whole series of Reports, or even a small proportion of them, 
have been affixed to this work is one of those mysteries of ; 18 impossible. he official rule has been, we believe, to 
Government publication which it is hopeless to understand , print off only 750 copies of each Report, to charge the 
or explain. There can be no question that this Narrative | whole cost of production upon that number, and then to 
volume is the one of the whole series most likely to sell. | destroy the copper plates and lithographic stones, sę that 
There are, no doubt, hundreds of institutions and private ' on the supposition that the whole edition 1s sold, no Joss 
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from its publication will be incurred by the national ex- 
chequer. This may or may not be a judicious rule for the 
reports of specialists for which no great sale can be ex- 
pected ; but surely it is not a wise one in the case of the 
Narrative volume, for which a much wider circulation 
may confidently be expected. It is understood that the 
tybe and pates of this volun are kept up, so that if the 
present edition is sold off another may be printed. But as 
the cost of production has been charged upon the first į 


edition, every copy subsequently produced will cost no- 
thing but the mere paper, printing, and binding. Govern- 
ment cannot, of course, wish to make profit out of the 
book as a commercial speculation. Would it not have 
been more in accordance with common sense ‘and trade 
economy to have issued a much larger edition at first, and 
to have “spread the cost of production over the whole of 
1t? Had the book been sold at half its present price its 
sale would probably have been more than doubled. That, 





Fic. 2.—Jaoss Murrayi, Gunth., 1600 to 1900 fathoms. 


even as it 1s, the whole edition will be sold we con- 
fidently believe. But that will be no justification what- 
ever for making the price so high. After so large a sum of 
money has been spent upon the expedition first and last, 
it seems perfectly childish to publish the results ın such a 
form that even the most generally useful and intelligible 
part of them are out of the reach of most of those who 
really feel an interest in them. 

Thereis another question which my Lordsof the Treasury 


will have to face in regard to this Narrative volume. Many 
requests have been made to that pachydermatous body for 
gifts of different reports ; many more would no doubt have 
been made but for the known determination on the part 
of the authorities to refuse them. Now, it is tolerabl 

certain that public libraries all over the country will as. 

for at least copies of the “ Narrative of the Cruise,” and the 
whole of the first edition would probably barely suffice to 
supply their demand. That their requests will be again 





Fic. 3 —Scotoplanes globosa, Théel 


refused goes without saying. But it will be noteworthy if 
these public institutions are content with the refusal. The 
country has a right to insist that the results of an ex- 
pedition on which so much public money has been spent 
shall be made as widely accessible as possible, and will 
no doubt brush roughly aside the stereotyped official ob- 
jections. A more flagrant case of the stupidity into which 
a blind adhesion to red-tape rule may lead a Department 


that no doubt means jvell could hardly be found than this 
Narrative volume and its price of 62. 16s. 6d. 
With this preliminary protest we gladly pass on to 
notice the book itself. First of all, hke the previously 
ublished Reports, the “ Narrative” ıs admrably got up. 
e paper, print, illustrations, and binding are so vastly 
superior to ordinary Stationary Office productions that we 
wonder more than ever how the Treasury officials were 
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ever prévailed upon to sanction such expenditure, even 
though with the prospect of charging a high price. The 
book is in two parts, each of which hema a thick, 
heavy quarto of more than 500 pages. It contains 14 
chromo-l#hographic plates, giving illustrations of deep-sea 
deposits, Antarctic icebergs, re various aborigines and 
their handiwork ; 35 photographic plates, among hich the 
glaciated pavement at Halifax, the lava-cascade at Kilauea, 
and some of the representations of growing vegetation are 
particularly good ; 43 charts of the route of the voyage 
and of stations visited, including a large and valuable 
physical chart of the world on which all the newest infor- 
mation as to ocean depths is given, together with the 
track of the Challenger and the nature of the bottom 
observed in the different soundings; 22 diagrams 
showing the vertical distribution of temperature in the 
ocean, and embodying in a graphic and intelligible form 
a vast amount of detail regarding this fascinating subject ; 
340 woodcuts, including many illustrations of the more 
novel or interesting natural history “ finds” of the voyage. 
and some of them remarkable for the exquisite beauty and 
fidehty with which they have been executed ; and, lastly, 
which will surprise the 1eader accustomed only to the 
prosaic solidity of Government publications, there are 
tail-pieces to the several chapters—mermaids filling the 
tow-net for the naturalists above, scenes from the life of 
the cruise on deck and on shore, and little bits of fancy 
that remind one sometimes of Edward Forbes. 

The general scope of this “narrative” was sketched out 
by Sir Wyville Thomson, and in his preface to the first 
volume of the “Zoological Repoits” he referred to it as 
actually in progress. He died, however, before he had 
made any progress with it, the world losing in him the 
enthusiastic and kindly spirit that planned the whole 
expedition, saw it successfully completed, and organized 
the systematic working out of its collections. Since his 
lamented death the work has been vigorously prosecuted 
by his successor in the editorial supervision of the Reports, 
Mr. John Murray, who, in conjunction with Staff Com- 
mander Tizard, Professor Moseley, and Mr. J. Y. 
Buchanan, and with the co-operation of the various 
specialists ee has compiled this voluminous 
“ Narrative of the Cruise.” 

The general plan of the work may be briefly stated. The 
leading idea of the writers has been to give a chrono- 
logical account of the voyage from beginning to end, 
iecording at each station any remarkable observation 
there made, inserting here and there, where they could be 
most Tee given, abstracts of the general results 
arrived at up to the present time by the vanous experts 
to whom different portions of the vast collections made 
during the cruise have been entrusted, and describing 
fully the various equipments of the Challenger for the 
scientific work for which the expedition was designed. 

Some of these features of the book have, of course, 
already become more or less familiar from the publications 
of Sir Wyville Thomson himself, and of Professor Moseley, 
Lord George Campbell, Mr. Wild, and others. But they 
have never been presented so fully nor illustrated so amply. 
Unfortunately all the scientific work connected with the 
expedition is not yet completed, so that it was not 
possible to give in the “ Nanative” a summary of the whole 
results achieved. But as far as the work had advanced 
up to the time of its publication, the volume now issued 
contains a digest of it, prepared by the various specialists 
by whom it has been accomplished. When the whole 
Challenger results have been published, we hope that in a 
future edition of the “ Narrative,” a conspectus of the 
entire work of the expedition may be completely given. 

The introductory chapter presents an outline of the 
history of research in the ocean. This is followed by a 
detailed account of the fittings of H.M.S. Challenger, 
which will be useful as a record of the state of deep-sea 
investigation in 1872. The proper narrative then begins 


with the departure from Portsmouth, the various trials of 
the apparatus and training of the crew in the kind of work 
which was to be prosecuted during the cruise, and a full 
description of the instruments employed and the methods 
of observation with them. This, though to most readers 
rather a dry subject, is here treated with a fulness not else- 
where to be found. The account of the thermometrtcal 
observation and of Profess&r Tas subsequent researches, 
with the actual instruments employed, is a valuable parteof 
the book. Listening to these detailed descriptions of what 
they were trying to do and how they attempted to do it, 
we are hardly aware that we have been carned through 
more than a hundred closely printed pages, and from the 
shores of Old England to the Peak of Teneriffe. But the 
real work of the expedition was now to begin with the 
running of a section across the North Atlantic. A good 
deal of information from previous observation was already 
in existence regarding the depths and form of the bottom 
of this ocean. But no such series of soundings had ever 
been made across it as was now to be carried out by the 
Challenger. Twenty-four soundings, fifteen dredgings, 
two trawlings, and thirteen seral temperature soundings, 
were taken between Teneriffe and the West Indies. A 
brief description of the more interesting features of these 
researches 1s given, and then, as we are carried onward to 
Bermuda ane ae the various treasures of the deep are 
brought before us, some species of brachiopods hauled up 
from the bottom afford an opportunity of hearing Mr. 
Thomas Davidson discourse regarding his examination of 
the whole of the brachiopoda collected during the cruise. 
At Bermuda we hear again of the wonderful A<olian rocks, 
which from the early descriptions of Captain Nelson down 
to those of Sir Wyville Thomson have attracted the notice 
of geologists. Running up to Halifax, Nova Scotia, we 
catch a glimpse of the wonderfully glaciated rocks of that 
region, and on the return voyage to Bermuda we watch 
the officers of the Expedition gauging the temperature and 
depth of the Gulf Stream, and bringing up an Arctic fauna 
from depths of 1250 to 1700 fathoms. Among the 
novelties taken are a curious ascidian, which gives 
occasion for a short discourse from Professor Herdman 
regarding the tumicata discovered and brought home by 
the Challenger. 
In this pleasant and instructive way we are led on from 
station to station, noting clearly and vividly what the ship 
assed through and what its scientific staff were engaged 
in. From Bermuda we are once more borne across the 
Atlantic and take part in another series of soundings and 
dredgings to check or confirm those obtained in the 
westward passage. Among the more interesting observa- 
tions in this second traverse were those on the occurrence 
of various abysmal brittle stars, some from a depth of 
2850 fathoms, and Mr. Theodore Lyman, into whose hands 
the whole of the ophiurans collected during the cruise 
were placed, gives us a résumé of his study of them. After 
some time spent in observahions among the Azores and 
Cape Verde Islands, we are carried southwards to 
St. Paul’s Rocks, of which an interesting account was, 
long ago, given a Darwin, and to which attention has 
recently been called by the Abbé Rénard, whose investiga- 
tion of the microscopic structure of the rock has already 
appeared in the Reports of the Challenger expedition. 
We catch a tantalising glimpse of Fernando Noronha, re- 
garding which httle new information canbe obtained, since 
the Governor refuses permission to make collections. So, 
casting a wistful look at its colossal peak (Fig. 1) we are 
transported to the coast of Brazil, and thence back again 
into the centre of the South Atlantic where the lonely 
rocks [of Tristan da Cunha rise above the waves. This 
section of the voyage ıs full of interest. The naturalists 
are evidently getting more practised ın their duties, the 
crew more expert in the labours of sounding, trawling, 
and dredging, and the hauls are more generally guccess- 
ful than in the earlier weeks of the cruise. The dredgings 
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and trawlings along the American coast are specially im- 
portant, bringing to hght many new forms belonging to 
-nearly all the invertebrate groups, and the first specimens 
of a new genus of nearly blind fish (Bathypterois). A 
résumé of all that has been added to our knowledge of 
the radiolaria is here inserted, with some excellent wood- 
cuts which bring the structures of these beautiful organ- 
isms clearly before the eyes. On the way to Tristan da 
C@nha ,another new genus of fish (/pnops, Fig. 2) is 
brought up having a quite unique structure of eye which 
appears to be designed for detecting the presence of very 
small quantities of light at great depths, at the expense of 
all apparatus for forming an image. From Tnstan da 
Cunha, of which an interesting description is given with 
good illustrations, the section of the South Atlantic is 
continued to the Cape of Good Hope. The tow-nets did 
not yield such a ri ci assemblage of hfe as in the more 
tropical parts of the ocean, but the account of this 
section is enlivened by a summary from Dr. Hjalmar 
Théel of Upsala, giving the results of his examination of 
the holothurioidea collected during the whole cruise. One 
of the curious new forms described by him 1s shown in 
Fig. 3. From the Cape of Good Hope the Challenger 
strikes away south-eastward into the Antarctic regions, 
but a notice of the further progress of the cruise must be 
reserved till next week. 


(To be continued.) 


NOTES 


THE death is announced at Lund, Sweden, of the distinguished 
physicist, Prof. A. W. Eklund, at the age of nmety years. 


Wes learn from Science that at the meeting of the American 
Association at Ann Arbor on August 26, the University will 
furnish electricity, either from a dynamo, from a storage-battery, 
or from primary batteries, as may be needed by members read- 
ing papers on electrical subjects. An evening reception ona 
day not specified will be given the association at the court-house, 
together with a lawn-party on the JJuiversity grounds at the 
close of one “of the regular sessions. The Excursions Com- 
mittee has nearly completed arrangements for a trip, free of all 
expense, to the Saginaw Valley, including a steamboat run 
down the river, and view of the cities of Saginaw, East Saginaw, 
Bay City, and West Bay City, and the enormous industries in 
salt and lumber manufacture which have given the Saginaw 
Valley a world-wide celebrity. This valley produces annually a 
billion feet of lumber, and the excursionists will see half a billion 
piled on the docks. In conjunction with these vast lumber 
operations will be seen the production of salt on a scale un- 
equalled in the world, and employing the various improved pro- 
cesses. The Committee has also arranged for excursions to 
Detroit and Mackinack Island, with side trips to Salt Marie, 
Pectoskey, and Marquette. Those wishing to make any special 
inquiries or arrangements should address Prof. J. W. Langley, 
local secretary, Ann Arbor. 


A BARONETCY has been conferred upon Mr. Isaac Lowthian 
Bell. 


THE Indian Government has sent a geological surveyor to 
report on the scientific aspects of the Cashmere earthquake of May 
13. Further shocks are reported with renewed violence on June 
24and25. A correspondent of a Calcutta journal, writing on the 
second day after the first great shock, says that the force of the 
earthquake appeared to have concentrated itself at certain spots, 

nd there to have spent itself. These spots look as though a 
large amount of gaseous matter under the earth had, with the 
strength of dynamite, been struggling for an outlet, and had 
torn and Jacerated the ground at the point where it found an 
exit. Thus villages are seen with the huts all destroyed, the 


earth adjacent being cracked and split, and the air putrescent 
from the bodies of cattle buried under the houses, while not 
twenty yards distant a sloping, wooded hull seems untouched. 
In other places the side of a vertically-scarped hill has been 
sliced off as if by the guillotine, the earth so severetl lying at 
the base. „Some hill-sides are only partially disconnected, and 
a deep incision remains. Other hills present the appearance of 
an ordinary Jandslip. Near the village of Lalledourah three 
enormous chasms have been formed, one about three-quarters of 
a mile broad and 20 feet deep. Not far distant a tract of land 
800 yards square has subsided, forming a trench 100 yards long, 
50 feet deep, and 30 feet wide. The latest returns regarding 
the damage give the loss of life at 3081 persons, besides 25,000 
sheep and goats and 8000 cattle, The number of dwellings 
destroyed is estimated at 75,000 


A VIOLENT shock of earthquake was felt at Douai, Dognies, 
and Fleis-en-Esciebieux on Wednesday, June 22. The pheno- 
menon was pieceded by a rambling sound, which 1s described 
as having resembled the distant report of a cannon. It occurred 
at ten minutes past four in the morning, when most of the 
inhabitants were stil in bed. Many of them were awoke by 
the shock, and were so alarmed that they rushed in their night- 
clothes out of their houses into the streets and roads. The 
oscillation of the ground stopped a great many of the clocks. 
No very serious damage was done. 


‘Tue New York correspondent of the Standard telegraphs that 
the receipts from Prof. Tyndall’s lectures in the States in the 
year 1872 now amount toa fund of 32,400 dollars. The Professor 
desired that the money should be devoted to the sustentation of 
science fellowships ; but a difficulty arose in satisfying the con- 
ditions of the deed of gift, and meanwhile the money has 
accumulated. Acting, however, upon a suggestion from the 
trustees of the fund, Prof, Tyndall has now directed that the 
money shall be equally divided between the Universities of 
Columbia, Harvard, and Pennsylvania. 


THE ninth anniversary meeting of the Sanitary Institute of 
Great Britain will be held, by the kind permission of the Board 
of Managers of the Royal Institution, in their Lecture Theatre, 
Albemarle Street, on Thursday, July 9, at 3 pm. The char 
will be taken by Sir John Lubbock, Bart., M.P., D.C.L., 
F.R.S. An address will be delivered by Prof. W. H. Corfield, 
M.A., M.D., entitled ‘‘The Water Supply of Ancient Roman 
Cities,” and the medals and certificates awarded to the success- 
fal exhibitors at the Exhibition held at Dublin, in 1884, will be 
presented, 


THE Organising Committee of the General Meeting of the 
Italian Meteorological Society, which meets in Florence from 
September 8 to 14, was held on May 15, under the Presidency 
of Prince Corsini, who was elected President of the General 
Meeting, the Vice-Presidents being Profs. Cecchi and Neucci, 
and the Secretary, Sig. Giovannetti; the Committee then 
divided into two Sections, one for scientific purposes, the other 
for practical and executive purposes. 


THE Norwegian Government have contributed a sum of about 
20o0/, for the prosecution of various researches during the summer, 
amongst which may be mentioned the zoological studies of Prof. 
R. Collett m East Finmarken ; the entomological, malacological, 
and hydrographical studges of. Dr, Schneider in the province of 
Tromso ; the researches of Dr. Johannsen on the appearance of 
struma in the vicinity of the lake Mjdsen; and the algological 
studies of Herr Foslie on the south coast of Norway. A sum of 
3507. has also been granted to the Society of Science at Chris- 
tiania, as well as the usual annual grant to Dr. Sophus Tromholt 
for the prosecution of his studies of the aurora borealis. 
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ACCORDING to the Pans Correspondent of the Zines, the 
Academy of Sciences, whose turn it is this year to award 
the Institute’s biennial prize of 20,c00f,, has pronounced in 
favour of Di. Brown Séquard. 


ACCORDING to the Swedish papers, on the evening of June 19 
@ crane was shot at Orkened, in Scania, which had æparchment 
card tied to its neck with the following lines written in ink :— 
I come from the burning sand 
From Sudan, the murderers’ land, 
Where they told the lie, 
That Gordon would die. 
The bird had previously been wounded in the wing, and was 
very exhausted, 


THE Japanese have at last, after much hesitation, promulgated 
a patent law. Asin America, with respect to copyright, it was 
argued that with no patent protection the Japanese got the benefit 
of the inventions of the whole world. The new law appears, 
like "many other recent Japanese laws, to be compiled from 
similar laws of othe: countries—a clause from England here, fiom 
France there, from Germany in another place, as seemed advis- 
able in the circumstances. The term of protection 1s fifteen 
years; ‘‘articles that tend to disturb social tranquillity, or 
demoialise customs and fashions, or are injurious to health,” and 
medicines cannot be patented; the inventions must have been 
publicly apphed within two years, and patents will become void 
when the patented inventions have been imported from abroad 
and sold—an illiberal provision which prevents the patenting 
of foreign inventions in Japan unless the inventor also manu- 
factures them in the country, and which therefore 1endeis the 
new law practically useless to any but the Japanese inventor. 
The fees are low, amounting to about three pounds sterling for 
fifteen years’ protection, the one payment down being sufficient, 
while there are no annuities or annual payments for keeping the 
protection ın force, as in many European countries. The 
punishments for breaches of the 1egulations are sufficiently severe 
to act as a warning against infringement. 


THE attention of all interested in the study of philology, com- 
parative folk-lore, and cognate subjects, should be directed to a 
magazine which is now being published at Kandy in Ceylon. 
It has just completed its first year, and is called the Ovientalist, 
the sub-title being ‘‘a monthly jouinal of Oriental literature, 
arts and sciences, folk-lore, &c.” It 1s edited by a Singhalese 
gentleman, Mr. Goonetibleke, and its contributors are for the 
most part Singhalese. The last three numbers of the first volume 
are_now before us, and among the contents we obseive articles 
‘ton the terms of relationship in Singhalese and Tamil,” the 
influence of the Portuguese and Dutch on these two languages, 
contributions to a descriptive catalogue of Sanskrit, Pal: and 
Elu works extant in Ceylon, the progress of the Singhalese in 
literature, arts, and sciences. But folk-lore has, so far, been 
the strong point of the new magazine ; it has published numerous 
articles on Singhalese proverbs and folk-lore ; sometimes a 
popular tale amongst a particular Eastern people is started by a 
contributor, and is then pursued through other peoples having a 
parallel tale. These tales are translated in full, and are fe- 
quently accompanied by the originals. The address of the 
editor is Trincomalie Street, Kandy, Ceylon, and Messrs. 
Trubner are the agents for Emope 


WRITING to the Zimes on the subject of Edelweiss, Mr. 
Burbidge, of the Tiinity College Botanical Gardens, Dublin, 
points out that the plant is easily grown in English gardens from 
seed. It is sown in common garden earth in a cold fiame, and 
when large enough each little plant ıs placed in a small pot ina 
mixture of loamy earth and old Hme rubbish, or the plants, he 
says, are equally well pleased by a niche in a sunny rock garden, 
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provided a supply of their favourite lime rubbish or old mortar 
be afforded them. Contrary to the generally received opinion, 
the Ædelweiss is really a plant of extremely easy culture from 
seeds as here directed, and, further, good fresh seeds of it are 
quite readily obtainable fiom the usual sources of seed supply. 


WE have received the first number of the Bulletin ob the 
Society of Natural History of Brogkville, Indiana, an association 
organised in 1881, according to the report, with excellent resfilts 
in an enlarged mterest in the study of nature, the establishment 
of a valuable museum, and the founding of a large and excellent 
library. Amongst the contents we notice papers on the stone 
mounds on the Whitewater ; on the flora, fossils, and land and 
fresh-water mollusca of Franklin County, and on the fauna 
changes of the same district. The last paper is especially inter- 
esting, as showing the effects on the fauna of civilisation and its 
accompaniments, such as draining, cutting down forests, &c, 


WE have received the fifteenth annual report of the Wellington 
College Natural Science Society. The observations conducted 
by the society have been carned on as usual, and the more im- 
portant of them are published in detail; beyond this the report 
offers no new features for special comment. 


Wk notice in the issue of the St. Petersburg /avestia (xx. 6) 
two papers by MM. Popoff and Karatanoff on the customs of 
the Katchin Tartars of Minusinsk, with a notice, by M. Potanin, 
on wild plants used as food in Siberia. These last are numerous. 
The Katchin Tartars eat the grains of Fagopyrum tataricum ; n 
the government of Irkutsk, during years of scarcity, the peasants 
add to their flour the Polygonum convolvulus. In Northern 
Mongolia the grains of P. viviparum (oorgene with the Mongols) 
are a common addition to food. The ‘‘ibseck,” used by the 
Katchin Tartars, seems to be the Cirsium acaule, whose roots 
are eaten in Northern Mongola, In Northern Siberia (Turu- 
khansk, Yakutsk regions) the inhabitants eat the anti-scorbutic 
roots of the Cochlearia stsymbrowdes, Dec., var. Ceekanowskiana, 
(Trautvetter). The exact determination of this plant is due to 
Czekanowski’s expedition, for Middendorff had confounded ıt 
with the poisonous Veratrum lobelianum, Bernh., and he even 
saw in its eating a proof for the disparition of poisonous qualities 
of certain plants in a northern climate. When there 1s no pine- 
trees the Yakutes used to add to their sour milk a flour of dried 
roots of Butomus umbellatus instead of pme-bark. Great stores 
of these roots are usually made by Yakutes, who also use the 
grains of Plantago media and P. canescens, Adams. In the 
Khangar, M. Potanin was also shown a species of Plantago the 
fruits of which are eaten by the Khalkas Mongolians ; but alto- 
gether, he observes, a confounding of Polygonum with Plantago 
has possibly been made by previous authors. We may add to 
this list that the Li4inm martagon is eaten in large quantities m 
Tiansbaikalia, and that itis a common thing with the Buriates 
to pillage in the autumn the provisions of bulbs of this Lily 
made by the Arvicolm, and to appropriate these provisions for- 
themselves. 


THE Stokes- Watson spark apparatus for showing the com- 
bustion of metals under the microscope, by the passage of the 
electric spark through them, made by Messrs, Watson and Sons, 
of High Holborn, fiom the design suggested by Prof Stokes, was 
exhibited by Messrs, Watson at the converfasione of the Royal 
Soviety, Burlington House, on May 6, and again by them on 
Fiiday, June 5, at the Royal Institution. It is a most inter- 
esting apparatus, the different metals in combustion showing 
beautiful coloms, and as the apparatus can be added to any 
oidinary microscope, no doubt it will become very popular. 


Tue Trilobites recently found in Eastem Siberia belong, 
according to Prof. Friedrich Schmidt, to very differant ages. 
Those found in boulders on the Olenek (Agnostus, Olenus, 
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Anomocaxe) belong to the Cambrian, and are closely akin to those 
collected by Richthofen in China. From the Lower Suurian, 
the Chasmops of the Podkamennaya Tunguska is especially 
worthy of notice, It belongs to the Trentock level, as far as we 
may judge from corals from the same locality described by Prof. 
Lindshém. Finally, Mr. Schmidt has received from Krasno- 
yarsk several samples of anew @enus, the Proc#s, which is 
cI@ely gkin to species from the sub-divisions F and G of 
Barrande, 


THE additions to the Zoological Society’s Gardens during the 
past week include a Barbary Ape (Afacacus inuus 8) from 
North Africa, presented by Capt. A. B. Hawes ; two Common 
Badgers (Meles taxus) from Staffordshire, presented by Col. 
E. M. M. Bulle: ; a Red Brocket (Cartacus rufus å ) fiom Pata, 
presented by Mr. H. E. Weaver; two — Fruit Pigeons 
(Carpophaga ) from the Samoan Islands, presented by Mr. 
T. H. Bowyer Bower, jun.; a Common Cuckoo (Cuculus 
canorus), British, presented by Mr. G. Lyon Leith ; two Tuatera 
Lizards (Sphenodon punctatus) from New Zealand, presented by 
Mr. L. W. Buller; a Malbrouck Monkey (Cercopithecus cyno- 
surus 6) from West Africa, deposited ; a Red-vented Parrot 
(Pionss mensiruus) from South Ameiica, purchased ; a Molucca 
Deer (Cervus moluccensis), a Thar (Capra ysemlatca), born in the 
Gardens. 











ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, YULY 5-11 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 


employed. ) ‘ 
At Greenwich on July 5 
Sun rises, 3h. 53m. ; souths, 12h. 4m, 17'6s.; sets, 20h. 15m. ; 
ria on meridian, 22° 46’ N. : Sidereal Time at Sunset, 
15h, 11m. 


Moon (at Last Quarter) rises, 23h. 25m." ; outha, 5h. 45m. ; 
I YN, 


sets, 12h. 16m, ; decl on meridian, 3° 2 
Planet Rises Souths Sets Decl. on meridian 
e. hm h. m h m 4 
Mercury... 430 ... 1245 . 21 0 23 19 N. 
Venus .. 5 I3 ww. I3 16 2I 19 21 28N. 
Mars I 39 9 47 17 55 22 15 N. 
Jupiter 8 25 ... 15 27 22 29 . «#4 IgN. 
Saturn 255 «. Ir 5 19 I5 .. 22 32N. 
* Indicates that the rising is that of the preceding day. 
July h 
9 . 2I Mars in conjunction with and 5° 7’ north 
of the Moon. 
10 23 Satum ın conjunction with and 4° 7' north 
of the Moon. 





GEOGRAPHICAL NOTES 


IN concluding his notes on the Kurile islands, to the first in- 
stalment of which we have alieady referred, Prof. Milne has 
some interesting observations on the geology of this little known 
archipelago. The two islands, Iturup and Kunashiri, he says, 
form the two first of the series of stepping stones which connect 
japan by means of Kamtschatka with Asia. They seem also to 

e the older members of the group. They contain a greater 
proportion of rounded hills and of deeply cut valleys than any of 
the islands farther north, and may therefore be regarded as older 
than those which built up almost entirely of finely formed 
volcanic cones e neighbouring island of Ump presents 
appearances similar to these two. e is inclined to think the 
formation of an island like Iturup commenced as a number of 
volcanic peaks forming islands, and that these have been subse- 
quently united by elevation, indications of which there are ın 

e stratified rocks and terrace formations, All the appearances, 
however, which he has asciibed to a raising of the land, might, 
he obseives, be also explained by a raising and lowering of the 
sea, such, for instance, as that which Mr. Croll points out, might 
be pro@uced by the accumulation of ice during a glacial period 
at the pole ; and the fact that the height of the terraces increase 
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as we go northwards appears to confirm this view. Thessteepest 
slope which he has observed in any portion of a volcanic cone 
was that of a small cone rising from the upper crater of Cha- 
cha-nobori, which had an inclination of 37°. This would indicate 
that it was formed of extremely fine materials, and that the last 
eruption by which these matenals were formed not been 
very violegt. 


Ir is announced fiom Lisbon that the Portuguese explorers, 
Capello and Ivens, who left Loanda some time ago, have 
discovered the sources of the Lualaba, Luapula, and C beze, 
the upper waters of the Congo. 


AMONG the recent scientific missions ordered by the French 
Minister of Public Instruction we find the following :—M. Bordas, 
to study the zoology of the Madagascar Islands, of the Seychelles, 
and Comoros ; M. Clermont-Ganneau, to examine the epigraphy 
of the islands in the Red Sea, situated at the entrance, to the 
Gulf of Akaba ; M. Morgan, mining engineer, on a geological 
and mineralogical mission in the O e Free State, the Trans- 
vaal, Zululand, and Natal; Lieut. Palat, to explore the route 
from Senegal to Algeria by Medma, Timbuctoo, Mabiouk, and 
the Touat. é 


THE island in the North Pacific which appears now to be 
definitely added to tbe British Empire is not, as was at first 
supposed, Quelpaert, but another Corean island, or rather group 
of islands, known as Port Hamilton, about forty-five miles to the 
north-east of the former, and about thirty miles off the Corean 
coast, ın the Broughton Channel, separating the peninsula from 
Japan. The position of the group is 34° 1’ 23” N. lat., and 
124° 57’ 30” exist of Paris. The port is surrounded by three 
larger islands, and several smaller ones. The largest of all ıs 
on the west, and runs from north-west to south-east ; it is hilly, 
but the height of the maim eminence is not given by Sir Edward 
Belcher. Between the two mam islands is Observatory Island, 
and the whole inclose an excellent harbour. The islets, except in 
one or two channels, which serve as entrances to the bay, are 
connected by barriers or reefs, above which the water is shallow. 
The islands are poor ın wood, but water is good and abundant, 
and the sea abounds in fish. There are no cattle, but pigs, 
fowls, and some vegetables are found. The gioup was visited in 
1846 by Capt. Belcher, and ın 1855 by a French fngate. 


AT the last meeting of the Geographical Society of Paris 
Baron Benoist-Méchin described a recent journey in the Mery 
oasis. This was a continuation of previous communications to 
the Society of the great journey made by the Baron and some 
companions from Peking through Manchuria, thence through 
Siberia, south to Samarkhand, Merv, and so into Persia. M. 
Simonin made a communication on the pictorial writing of the 
North American Indians , ıt appears that, ofall the tribes, only the 
Cherokees and the Creeks possess.a writing. The former have 
newepapers and books ın their language, and write wıth seventy- 
seven phonetic characters in a sylla invented by a Cherokee 
in 1830. The Creeks have nineteen characters. The notorious 
Sioux chief, Sittzng-Bull, has witten his autobiography in pic- 
tonal wnting. His “Cæsars Commentaries”? are written or 
the back of a book which belonged to the Commissariat of the 
Third United States Infanti y Regiment, and contain a recital of his 
adventures between 1864 and 1870, Each figure is roughly traced 
in ink, the men and horses being represented as a child might 
draw them ; colours have in some cases been added to render 
the pichue moe vivid. The Comptes Rendus also contains the 
continuation of a paper by M. d’Aoust on the causes of earth- 
quakes, and the itinerary of a journey in the basin of the Ruo- 
vouma by M. Angelvy, an engineer in the service of the Sultan 
of Zanzibar. 


THE latest Bulldin (g™* année, No. 2) of the Royal Geo- 
graphical Society of Belgium is mainly occupied by a paper by 
M. Hennequin on the agricultural maps of : Belgium, with refer- 
ence to certain maps recently produced by the military carto- 
graphic institute for the Mmistry of Agnculture. brief 
account of Guatemala by M. Leclercq is compiled from the 
official publications of that republic, and a paper by M. Haron 
on the commune of Manage (Hainaut) is an interesting study in 
local geography. It deals, under successive divisions and sub- 
divisions, with the commune on four main heads—physical, 
economical, and political geogiaphy. 

THE last Zeitschrift of the Beilin Geographical Society con- 
tains the following papers:—The conclusion of ‘ Achelis’s ” 
article on the methods and task of ‘ethnology ; rivers and lakes 
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as the products of climate, by A. Woeikof, and a map of Paul 
Acherson’s journey in the Libyan desert, with the accompanying 
descriptive account of the journey. 


_A LONG-DELAYED letter from the Bishop of Central Oceania 
gives, Seigece states, details of the honoursrendered by the avil and 
religious authorities to the relics of the companions of La Pérouse. 
These last survivors of that unfortunate expedition were massacred 
by the Samoans on the Islet of Tutuila on December 11, 1787. 
Father Vidal, of the mission, had been searching twelve years 
for the remains, which were finally identified in October, 1882. 
The authorities in France, on being notified, caused a beautifal 
mortuary tablet to be prepared, and forwarded to the admiral 
on duty at that station. A monument was erected, upon which 
the tablet was fixed, and a small chapel built near it. The 
whole was dedicated by Bishop Lamaze and Commandant 
Fournier, of the French Navy, with solemn ceremonial and 
minute-guns on the ninety-seventh anniversary of the event. 





LIQUID FILMS? 


"THE molecules in the interior of a liquid are surrounded on 
all sides by others which they attiact, and by which they 
are themselves attracted, while those on the surface have neigh- 
bours on one side only. In consequence of this difference in 
their surroundings there is m all probability a difference in the 
grouping of the interior and exterior molecules which is attended 
y corresponding variations ın the physical propeities of the 
liquid of which they are constituent pats. Thus it was shown 
by M. Plateau that the viscosity of the surface of a liquid is in 
general different from that of its interior. The most striking 
example of this phenomenon is afforded by a solution of saponine. 
Two per cent. of this substance dissolved in water does not 
effect any marked change in the properties of the great mass of 
the liquid, but produces a most remarkable increase 10 the 
surface viscosity, so that forces which suffice to cieate rapid 
motion in bodies which are completely immersed, fail to produce 
any appreciable movement if they he ım the exterior surface. 
The first attempt to obtain a numerical estimate of the difference 
of the resistances experienced by a body oscillating in turn in 
the interior and in the surface of the liquid was made about two 
years ago by Messis. Stables and Wilson, students in the York- 
shire College. In the case of a horizontal disc suspended in 
water, the logarithmic decrement diminishes to about one half 
as the surface is approached. In a saponine solution, on the 
other hand, ıt 1s 125 times greater in the surface than in the 
interior, and about 38 times greater in the surface than at a 
depth of o'r mm. below it. Even in the latter case the greater 
part of the resistance is due, not to the friction between the 
disc and the liquid, but to that experienced by the supporting 
rod in the surface, so that in all probability the suiface viscosity 
v mog than 600 times greater than that of the mass of the 
ui 
he immense change in the resistanceswhich takes place when 
the disc is immersed to a depth of o'r mm. only confims the 
geneial opinion that any peculiarity of grouping or arrangement 
due to proximity to the surface extends to a very small depth. 
A liquid must thus be conceived as sunounded by a very thin 
layer or skin, the properties of which are different ftom that of 
the liquid in the intenor, and to which rather than to any ideal 
geometrical boundary the term ‘‘surface” might be applied. It 
may, however, prevent confusion if it is called the surfacelayer. 

Many attempts bave been made to measure the thickness of 
the surface-layer. In particular, M. Plateau studied a thinning 
soap film with a view of determining whether or no the pressure 
exerted on the enclosed air by the film when very thin is the 
same as when it is comparatively thick. Had any such difference 
been observed it might have been taken as primd facie 
evidence that the tenuity was so great that all the interior 
portions of the film had dramed away, and that the thickness 
did not exceed that of the two surface-layers. 

This experiment has been criticised by Prof. Reinold and 
myself, but it is not intended in this Jegtme to enter upon the 
general question of the thickness of te smface-layer, or the 
interesting theoretical problems which are closely connected 
with it, as we are at present engaged in an investigation which 
we hope may throw further light upon the subject. There are, 
however, two preliminary questions on which we have arrived 
at definite conclusions, 


* Lecture at the Royal Institution by Prof A. W. Rucker, M.A., F.R.S. 
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In any experiments which have for their object the detection 
of small changes in the properties of a soap film as it becomes 
thinner, it is esential thet we should be able to assert with 
certainty that no causes other than the increasing tenmty have 
been in play, by which the effect looked for might either be 
pioduced or masked. Changes in the temperature or composi- 
tion of the film must especially be prevented. . 

The liquid ordinarily emplpyed tor such investigations is the 
‘liquide glycérique” of M. Plateau. In dry air some of fhe 
water of which it 1s in part composed would evaporate? while in 
moist air, in consequence of the hygroscopic properties of the 
glycerine, additional wate: would be absorbed. ough these 
facts were well kcown, and though they are evidently possible 
sources of error, no attempt (as far as Iam aware) had been 
niade before our onn to determine what precautions it was 
necessary to take to prevent the results of experiments such as 
M. Plateau’s being affected by them. The first question then 
that we set ouiselves fo answer, was—to what extent is the 
composition of a soap film altered by changes in the temperature 
or hygroscopic state of the air which su1iounds it? 

The method adopted in answering this inquiry was to measure 
the electrical resistance of soap films formed in an inclosed 
space containing a thermometer and hair hygrometer. If the 
observations led to the conclusion that the resistance of film 
varied inversely as its thickness, they would prove that no change 
in composition had taken place, and that the film at the thinnest 
had afforded no evidence of an approach to a thickness equal to 
that of the surface-layeis. If the specific resistance was found 
to vary according to some regular law as the thickness altered, 
there would be a strong presumption that the thickness was not 
much greater than, and was possibly even less than that of the 
two surface-layers. If, lastly, the changes were irregular, they 
might safely be a-cribed to alterations in temperature or 
constitution, 

To obtain the desiied facts it was necessary (1) to devise a 
method of forming the films ın a closed chamber, (2) to measure 
their thickness, and (3) to determine their electrical resistance. 

The films were formed in a glass box at the lower extremity of 
a platinum ring which communicated by means of a tube with 
the outside In the earlier experiments a cup of the liquid was 
raised by rackwoik to the ring and then withdrawn, leaving a 
film bebind it. The latter was blown out by air which had been 
diied and passed through tubes containing “liquide glycérique.” 
When large enough it adheged to a second platinum ing placed 
veitically below the first, and on some of the aif bemg with- 
drawn it assumed the cylindrical form 

The thickness was measured by means of the colours dis- 
played, two independent determinations being obtained by two 
beams of light incident at different angles. Newton’s Table of 
Colonis was revised, and it was found that the differences 
between the thicknesses given by him and those determined by 
new experiment were fac greater than the enor of experiment of 
a single observer. Hence, if accurate meacurements are required 
by means of Newton's cale, every experimenter must reconstruct 
thet scale fo. himself. 

At first the electrical resistance was determined by means of 
Wheatstone’s bridge. The edges of the film where it is close 
to its solid supports aie often, however, the seat of phenomena 
which might affect the resulis. Thin rings of white or black 
appear which alter the resistance conside:ably, and which intro- 
duce cuors for which it is almost impossible to make any 
accurate allowance. This fact, combined with the advantage of 
avoiding errors due to polaiisation, and of being able to select 
any particular part of the film for examination instead of the 
whole, led us to adopt a different method. Gold wires attached 
toa movable support were thrust into the film, and the differ- 
ence of potential betneen these when a current was ‘passing 
through the film was compared with that betu een the extremities 
of a known vesistance included in the same circuit. 

The result of these observations was to prôve that the specific 
resistance of the films altered in an irregular manner, varying 
between 200 and 137 ohms per cubic cm. A closer inspection 
showed that abnormal results weie always accompanied by 
abnormal variations in the thermometer or hygrometer. When 
those films were selected which had been observed when such 
vaiiations were especially small, it was found that the range of 
variation of the specific resistances was only between 137 and 
146, and that the mean value was 143, that of the liquid ın mass 
being 140°5 (at the same temperature), It was also proved that 
between thicknesses varying from 1370 to 374 millionths of a 
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millimetre, no regulai change in specific 1esistance could be 
detected, the actual variations lying within 2'5 per cent. 

The conclusion was thus armved at that the specific resistance 
of the liquid of which a soap film is formed does not differ from 
that of the same liquid in mass, at all events when the thickness 
is greater than 374x 10% mm., and that comparatively small 
changes in the temperature or hygroscopic state of the air in 
contact with the film are attandedgvith great alterations in the 
spegific resistance, which indicate a considerable change in 
compositfbn. 

The method of experiment made it possible to determine the 
amount of this change. Solutions were made up 1epresenting 
“liquide glycérique” which had lost or gained given percentages 
of water, their specific resistances were determined at various 
temperatures, and approximate formulee obtained by which the 
percentage of water present could be calculated if the specific 
resistance and temperature were known. 
™ The results of the pplication of this method of analysis to a 
film are shown in the coon panyine figure, The abscissse 
represent time, the ordinates of curve I. represent the average 
thickness of the flm. It will be observed that the film con- 
tinued to get thinner during the whole time that it was under 
observation. The electrical observations, however, proved that 
at first the product of the resistance and thickness steadily 
increased, indicating a continuous loss of water. Curve IÍ. 
shows the number of parts of water in roo of the solution lost 





Fig. r 


at the times indicated by the abscisse After a while a piece of 
blotting paper which had been hung up inside the case was 
moistened with water. While this was being done the obser- 
vations were interrupted. On their renewal it was found that 
although the film thinned as steadily as before, the product of 
the resistance and thickness diminished instead of increasing. 
Curve ITI. shows the steady absorption of water which followed 
the moistening of the air. These eaperments proved that it is 
possible for a film to padergo great changes in composition 
without any indication of the fact being afforded by the colours 
it displays. They show that if the composition of the “liquide 
glycérique” is to be kept constant, all change in the temperature 
and hygrometiic state of the air must be as far as possible 
prevented. In later experiments this condition has been secured 
by placing the fim box ım the centre of a wate: tank, and by 
keepmg an endless band of linen hung up within the case, and 
which dips into the liquid, continually moistened. Observations 
made with this appaiatus show that these precautions which are 
ceitainly necessary are also sufficient, 

The second point to which special attention has hitherto been 
given by Prof. Reinold and myself is the measuement of the 
thickness of veiy thin fims If the thickness 1s Jess than a 
ceitain magnitude, the films appear black, and thus their colom 
gives only a limit to and not a measue of their thickness 
Black Mms display many remarkable properties. In general 
there is a sudden change in thicaness at the edge of the black 
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indicated by the omission of several colours, or sometime’ of one 
or two orders of colours. It is only under rare conditions that a 
giadual change in thickness can be observed from the white to 
the black of the first order. 

To determine the thickness of the black its resistance was 
measured, and the thickness calculated on the assumption that 
the specific neststance was the same as that of the liquid tn mass. 

The observations were made in several different ways and 
proved that the thickness of the black portion 1emaims constant 
m any given film, however much its area may alter. Thus, in 
the case of a group of films measured by Wheatstone’s bridge, 
the average resistance of a black ring 1 mm. in breadth was 
1°76I megobms when the total breadth was 2 mm., and 1,761 
megohms when the total breadth lay between ro and 12 mm. 

Again, the resistance of the part of the film between the 
needles used in the electrometer method was practically the 
same when the black had extended ove: the whole film (40 mm. 
long) as it had been when only the upper 1r mm. were black, 
The final measurement differed from the mean by only o'r per 
cent. Again, in another film the resistance of the black per 
millimetre remained the same to within 2°5 per cent. for an hour 
and a half. 2 

On the other hand the experiments also proved that the thick- 
ness of the black was different m different films. The values 
found varied between 7'2x 1078 and 14'2x 1078 mm, These 
differences are quite outside the possible error of experiment. 
If they were due to changes in the constitution of the liquid of 
which the films were formed, it is very improbable that the 
specific resistance of individual films would not have shown 
progressive changes. As has been stated, none such were 
observed. The mean thickness of the five films made of “‘liquide 
glycénque” which were observed was Ir'9x 107% mm., while 
that of thirteen films made of soap solution without any glycerine 
was 11°74 x 1078 mm, 

The assumption made in these calculations that the specific 
resistance of a film, the thickness of which is ten or twelve 
millionths of a millimetre, ıs the same as that of the liqud in 
mass, is not justified by the previous experiments, which had 
proved it to hold good only to the much greater thickness of 
370x108 mm. It was therefore desirable to check the results 
by an independent method. For this purpose fifty or sixty plane 
films were formed side by side in a glass tube which was placed 
in the path of one of the interfering brams in a Jamin’s Inter- 
ferential Refractometer. The compensator was adjusted so that 
it had to be moved through a large angle to cause one inter- 
ference band to occupy the position previously held by its neigh- 
bour, #.¢. to alter the difference of the paths of the interfering 
rays by one wave-length. This angle was determined for the 
1ed light of known wave-length transmitted by glass coloured 
with copper oxide. When the films had thinned to the black 
they were broken by means of a needle which had been incladed 
in the tube along with them, and which was moved, without 
touching the tube, by a magnet, The rupture of the films 
produced a movement of the mterference fringes which was 
measured by the compensator, and fiom which, in accordance 
with well-known principles, the thickness of the films could be 
deduced. 

The mean thickness given by seven experiments on films made 
of “liquide glycéiique” was 10°7x10°§ mm., that obtained 
from nine experiments on films made of soap solution was 
I2'I x108 mm. The mean of these, or 11°4x 1076 mm., 
differed only by 0'4 x 1076 mm., from the mean thickness deduced 
from the electrical experrments. 

The last pomt to which reference is necessary is one which 
lies outside the main line of the enguhies above described, but 
which is nevertheless not without interest. In the course of the 
observations it was noticed that the rate of thinning of a film 
seemed to be affected by the passage of the electric current 
through it. Some expemments made on this point last year 
proved the fact beyond the possibility of doubt. The current 
appears to carry the matter of the film with it, so that it thins 
more rapidly if the cusent runs down, and less rapidly if the 
current 1uns up than 18 no current is passing. This may be 
shown as a lecture experiment. 

A vertical rod which can be moved up and down by rackwork 
is passed through the centre of the cover of a glass film-box. 
To the lower extremity ıs attached a horizontal platinum wire, 
fiom which another similar horizontal wire is suspended by two 
silk fibres. A film is formed by loweimg the whole into the 
liquid with which the lower pait of the vessel is flooded. The 
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light reflected from the film is passed through a lens, and an 
image formed upon a screen. When the bands of colour are 
seen descending from the upper part of the film, a current from 
fifty Grove’s cells is peed | through it. If the current flows 
downwards the bands of colour move more quickly than before ; 
if it flows upwards their motion is checked and they begin to 
ascend. The cause of this curious fact is still unknown. It 
may either be analogous to the phenomenon known as the 
“t migration of the ions,” or it may be a secondary effect due to 
a change in the surface tension. 

The general relation of the results attained by these investiga- 
tions as to the question of the size of molecules is interesting. 
Sir William Thomson has expressed the opinion that 2x 10°5 
mm. and o‘or x 10-6 mm. are superior and inferior limits respec- 
tively to the diameter of a molecule. Wan der Waals has been 
led, from considerations founded on the theory of gases, to give 
0'28 x 1078 mm. as an approximate value of the diameters of the 
molecules of the gases of which the atmosphere is composed. 
The number of molecules which conld be placed side by side 
within the thickness of the thinnest soap film would, according 
to these various estimates, be 4, 26, and 720 respectively. The 
smalfess of the first of these numbers, especially when it is 
remembered that the liqnid used on some occasions was of a 
highly complex character, containing water, glycerine, and soap, 
points to the conclusion that the diameter of a molecule is 
considerably less than 2 x 107? mm. 





THE FAUNA OF THE SEASHORE? 


THE marine fauna of the globe may be divided into the 
littoral, the deep-sea, and the pelagic faunas. Of the three 
regions inhabited by these faunas, the littoral is the one in 
which the conditions are most favourable for the development of 
new forms through the working of the principle of natural 
selection. As Prof. Lovén writes, ‘‘ The ito region com- 
prises the favoured zones of the sea where light and shade, a 
genial temperature, currents changeable m power and direction, 
a rich vegetation spread over extensive areas, abundance of food, 
of prey to allure, of enemies to withstand or evade, represent 
an infinitude of agents competent to call into play the tendencies 
to vary which are embodied ın each species, and always ready 
by modifying its parts to respond to he influences of external 
conditions.” It is consequently in this littoral zone where the 
water is more than elsewhere favourable for respnation, and 
where constant variation of conditions is produced by the tides, 
that all the main groups of the animal kingdom first came into 
existence ; and here also, probably, where the first attached 
and branching plants were developed, thus establishing a 
supply of food for the colonisation of the region by animals. 

The animals inhabiting the littoral zone are most variously 
modified, to enable them to withstand the peculiar physical 
conditions which they encountei there. Hence the origin of all 
hard shells and skeletons of marme mnveitebrata, various adapta- 
tions for boring in sand, the adoption of the stationary fixed con- 
dition, and similar arrangements. Almost all the shore forms of 
animals, however inert in the adult condition, pass though in 
embryological development fiee-swimming larval stages which 
aie closely alke in foim for very widely different gioups of 
animals. Thus the oyster and most other molluscd of all 
varieties" and shapes when adult develop from a or ae 
pelagic tiochosphere larva, and so do many annelids. Suci 
larvze cannot be of subsequent ongin to the adults of which they 
are phases. If such were the case, they would not have become 
so closely alike in structure. In ieality they 1epresent the 
common ancestois from which all the forms in which they occur 
were derived, and as all these larvee are pelagic in habits and 
structure, it follows that the inbabitants of the shores were 
derived fiom pelagic ancestors. The earliest plants were also 
probably free-swimming. 

In the case of the cirripedia there can be no doubt, from the 
history of their development, that they were originally pelagic, 
and have become specially modified fdr coast life ; and in the 
case of the echinoderms the only posSible explanation of the 
remarkable similarity of the larval forms of the various groups of 
widely differing adults is that these pelagic larvee represent a 
common ancestor of the group. The madreporarian corals all 
spring from a pelagic larvæ. The colonial forms probably owe 

eir origin and that of their skeletons to the advantage gamel 
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by them in the formation of reefs, and the increase in facilities 
of respiration consequent on the production of surf. In the deep 
sea they are very scarce. 

The vertebiata are sprung from a very simple free-swimming 
ancestor, as shown by the cilated gastrula stage of Amphioxus 
The ascidians afford another evident instance of the extreme 
modification of pelagic forms for littoral existence. ° 

The peculiar mode of redbiratien of vertebrata by means of 
gill-slits occurs in no other animal group except in Balanoglosms, 
which will probably shoitly be included amongst vertebrata. 
Possibly gill-slits as a respiratory apparatus first arose n a 
littoral form, such as Balanoglossus, and hence their presence at 
the anterior end of the body, that nearest to the surface in an 
anımal buried in sand. The connection of Balanoglossus with 
the echinoderms through Tornaria is very remarkable. Possibly 
Amphioxus once had a Tornaria stage, and has losf it just as 
one species of Balanoglossus has lost it, as Mr. Bateson has 


lately discovered. 
e littoral zone has given off colonists to the other three 
faunal regions. The entire terrestrial fauna has sprung from 


colonists contributed by the httoral zone. Every terrestrial 
vertebrate bears in its early stages the gill-shts of its aquatic 
ancestor, All organs of aerial via a are mere modifications 
of apparatus previously connected with aquatic respiration, ex- 
cepting, perhaps, in the case of Tracheata, trachee being most 
hikely modifications of skin-glands, as appear: probable from 
their condition in Peripatus. The oldest known air-breåthin 
animals are insects and scorpions, which have lately been foun 
in Silurian strata. Prof. Ray Lankester believes the lungs of 
scorpions to be homogeneous with the gill-plates of Limulus. 
Birds were possibly originally developed in connection with 
the seashore, and were fish-eaters hke the tooth-bearing Hes- 
peroinis. 

The fauna of the coast has not only given rise to the terrestrial 
and fresh-water fauna ; it has from time to time given additions 
to the pelagic fauna ın return for having thence derived its own 
starting-points. It has also received some of these pelagic forms 
back again, to assume a fresh littoral existence. 

The deep-sea fauna has probably been formed almost entirely 
from the littoral, not in the remotest antiquity, but only after 
food derived from the dris of the littoral and terrestrial faunas 
and floras became abundant. 

It is because all terrestrial and deep-sea animal forms have 
passed through a littoral phase of existence, and that the littoral 
animals retain far better than those of any other faunal region 
the :ecapitulative larval phases by means of which alone the true 
histones of their origins can be recovered, that marine zoolog*cal 
laboratories on the coast have made so many brilliant discoveries 
in zoology during late years. 

The lecturer concluded by appealing for as stance, in the way 
of subscriptions, to the funds of the Marine Biological Associa- 
tion of Great Britain, the object of which is to construct a marine 
laboratory on the lish coast for the purpose of researches 
such as those referred to. England is at piesent without any 
such laboratory, although nearly all Continental countnes possess 
them. 





THE PHILOSOPHICAL SOCIETY OF 
GLASGOW 


THE Proceedings of this Society for 1884-85 have just been 
issued in a volume of 408 pages, with six plates and two 
maps. The following are the principal contributions :—On 
feeling and percephon of relation, by Dr. H. Muirhead, 
President ; on the proper motions of the stars, by Prof. Grant ; 
on the first editions of the chemical writings of Democritus and 
Synesius, by Piof. Ferguson; on the composition of ocean 
water, by Prof. Dittmar; on the regulation of the supply of 
water to cities and towns, by Mr. W. Kep; on a shadowless 
gas ventilator, by Mr. George A. Buchanan ; on African colonies 
and colonisation, by J. E. Carlyle; a memoir of the late Mr. 
James Napier ; on a new musical instrument, by Mr Thomas 
achell ; on description of a new Rotifeion, by Mr. W. Milne; 
on a theory of storm-travel, by Mr. P. Alexander; on national 
and local precautions against cholera, by Dr. James Christie ; 
on an air or gas thermometer, by Mr. J. J. Coleman ; on some 
experiments on the influence of cold on the putrefactive process, 
by Mr. J. J. Coleman and Prof McKendrick ; on the liquefac- 
tion of air and other effects of extreme cold, and on “artificial 
light and other phenomena of high temperature, by Mr. J. J. 
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Coleman; on sanitary arrangements and house-building in 
towns, by Mr. James Sellars; on Egyptian obelisks, by Mi. 
T. L Pattetson ; on producing cast iron or ingot iron from 
crude or pig hon, by Mr. W, Gorman; on the heat-restoring 
gas furnace and heating by radiation, by Mr. W Gorman; on 
uncertified deaths, by Dr. Glaister; on the spread of disease by 
manyre poisoning, by Dr. E. Duncan; and on the form of the 
human skull, by Prof. Cleland. Fhe two maps, prepared by 
My, Ravenstein, and presented to the Society by Mr. James 
Stevensow, are specially valuable as showing the most recent 
results of African travel. 

During the session M. Louis Pasteur, Prof. Asa Gray, and 
Rev. John Kerr, LL D., weie elected honorary members, and 
Mr. rge Anderson, lately M.P. for Glasgow, and now Master 
of the Mint, Melbourne, was elected a conesponding member, 
The Graham medal was awarded to Mr. E. C. C. Stanford for 
his researches on algin. The Society at present has 18 honorary, 
It corresponding, and 691 ordinary members, and in addition 
to the ordinary meetings, there are sections for aichitecture, 
chemistry, biology, sanitation and social economy, and geography 
and ethnology. 





AN EARTHQUAKE INVENTION 


have been requested to publish the following corre- 
spondence :— 


Royal Observatory, Edinburgh, Junes, 1885 
My Drar Mr. DAVID STEVENSON,—At p. 248 of the new 
British Association volume for 1884 there is a section on “‘ Ex- 
periments on a Building to Resist Earthquake Motion,” which 
reads amazingly like your paper of twenty years ago; but yet it 
is not that, for your name does not enter, and they have in a 
way got round the letter of your mvention by employing, in 
place of your bronze balls in shallow bronze basins, cast iron 
balls and cast-non plates, “with saucer-like edges” for the 
lower basins; and for the upper basins, ‘‘cast iron plates 
shghtly concave, but otherwise similar to those below.” 
is t such men would any patent be safe? though you may 
not have taken out any patent for your philanthropic invention 
for saving life in earthquake-persecuted countnes ; but the whole 
section is the most indubitable approval of your methods and 
principles that could well have been proposed by any one. 
Certainly it tiqnscends anything that*could have ever entered 
the mind of Yours ever very sincerely, 
z C. Pazzi SMYTH 


Edinburgh, June 11, 1885 

Dear SIR, —Ve:y many thanks for your letter -to my father 

inting out the 1eport of the British Association on earthquakes 
or 1884, which I had not seen. My father, from the state of 
this health, is unfortunately unable to take the matter up him- 
self, but if you will permit me to publish your very interesting 
rand well-put letter in NATURE it will give the honour of the 
invention to whom the honour is due. My father, who read 
your letter with great interest, begged to be remembered to 
“this old friend.” In order to save you the trouble of witing 
again I shall assume, if I do not hear from you in a few days, 
that you have no objection to your letter being published. 

I may mention that the balls for the japanese aseismatic 
arrangements for the towers were made of cast iron, and those 
Kor the tables in the light-rooms were of gun-metal. 

Yours very truly, 
D. A. STEVENSON 


WE 


Professor Piazzi Smyth, &c., &c. 


Westford House, Droitwich, Fune 13, 1885 
Drar Mr. D. A. STEVENSON,—You1s of the arth has 
reached me here ; and, as I left Edinburgh on that day, it was 
u happy thought of yours to say that, if you did not hear from me 
soon you would assume my consent to your malang some public 
ise of my letter to your worthy father. For, in so far as I 
wrote it al all, I am ready to stand by it before many or few. 
But it was only the beginning of what might have been said 
and that I trust you will have perceived, and will supply some 
of the 1emaining sofanda, such as the B.A. man praising up 
he system for so decidedly relieving the ball-supported buld- 
mg from all the sarġ, destructive effects of an earthquake- 
shock, and leaving only a gentle to-and-fro motion on the balls ; 


NATURE 


213 


—because this was so admirably illustrated on your father’s 
experimental model at Milton House—by the ease and safety 
with which the model lighthouse standing on balls in basins was 
knocked all about the yard by men with sledge-hammers, when 
they struck only the lower basins, or what they were faxed on as 
lepresenting solid, yet earthquake-affected, ground; but the 
moment they struck the base of the lighthouse taken off the 
basins and balls and planted on the giound, down toppled lan- 
tern and lamps with such a fractme, that no more experiments 
could be made that day. 

Then, again, your father had duly allowed that his system 
would not defend from vertical earthquake-shocks, but he hoped 
that they would be far more rare at any one place than honzontal 
shocks spreading all around and far from the places of vertical 
achon ; and exactly so says the B.A. man for himself and his 
unitation balls and basins. 

And then he concludes with that he does hope for so much 
alleviation to human suffeiing in earthquake regions from the 
large amount of safety that balls and basin supports for dwellings 
must give in a general way that seismic science will be elevated 
in the eyes of the people, or something to that effect. Tg all 
which of course you can perfectly agree, both in your own and 

our father’s name. I can mention that the turning-point with 
him as to the practicability of the scheme was when he ascer- 
tamed by rigid and calm scientific measures that the amount of 
absolute motion which had done the most mischief in some of 
the woist Italan earthquakes was not more than thiee inches, 
so that it came legitimately within the compass of the means Ae 
first suggested, and R.S.S. Arts duly stamped with its approval 
ten years ago. 
ereabouts is a different earth effect—viz. the High Street, 
so called, of Droitwich—going down slowly but surely to fill up 
the vacancies occasioned below by the ceaseless bringing up of 
salt-rock dissolved in water pumped by numberless steam- 
engines, and furnishing, it 1s said, half the human family with 
that one necessary mineral condiment, salt ; and so much vapour 
of it is in the air that meie residence here for a time is said to 
cure rheumatism and other complaints, even without taking the 
celebrated brine baths, of ten times the saltness of the ocean 
itself. Yous very truly, 
C. Prazzt SMYTH 


P.S.—The spectroscopic salt line D is pretematurally strong 
m the air here; “D” might stand for Droitwich. 





SCIENTIFIC SERIALS 


Journal of the Russian Chemical and Physical Society, vol. 
xvii. fasc. r.—Annual reports of the Society.—On the isomerism 
of hydrocarbons according to the theory of substitution, by M. 
Menshutkin (analysed in another column).—On the prepara- 
tion of hemines, by M. Schalfeyeff.—On its crystalline 
forms, by A. Lagorion (with plates).—-Notes on an apparatus 
for washing precipitates; on the oxidation of aromatic amines ; 
on the action of alcohol on diazo compounds.—On the isomerism 
of solutions, by W. Alexeyeff.—On the same, by D. Konova- 
loff.—Minutes of proceedings of the physico-chemical section of 
the Moscow Socicty of amateurs of Natural Sciences.—On the 
electrolytic figures of Nobili and Gebhard in the magnetic field, 
by W. Stcheghaeff (with a plate).—On the collision of absolutely 
rigid bodies, by N. Schiller, being a mathematical inquiry, to 
show that the variability of ‘the ws vewa can be established 
by the geometrical determination of the absolute invariability of 
the systems.—On the dilatation of liquids, by K. Jouk. 
Researches at the University of Kieff proved that common ether, 
ethylic alcohol, sulphurous anhydride, diethylamine, and chloric 
ethyl comply with the formula v = a + élog (r — 4).—Polemic. 
between MM. Kraewitsch, Stoletoff, and Petroff. 

Vol. xvii., fasc. 2.—-Thermal data for hydrocarbon compound o 
bromide of aluminium, by G. Gustavson. The figures fonnd 
by Berthelot, give for the molecule Al,Br, a heat of disso- 
luton equal to 170,600 nits, M. Gustavson has found, from a 
series of six determinatiorfs, an average of 180,237 (from 179,926 
to 180,763). When taking AlBr, 3(C,H,), the number of 
calorics recerved was nearly 168 (from 168,001 to 168,567).— 
On diallyloxalic acid, and on the pre on of oxalic ether, by 
E. Schatzky.—On the formation of carbonates of mer 
barium, and calcium, by J. Bevad, being an inquiry into the 
rapidity of ee oes change of colo ok coloured 
surfaces under artificial light, by Th. Petrushevsky. 
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Sitzungsbericăte der Naturwissenschafilichen Gesellschaft [sts, 
Dresden, 1884.—Osteology of Rana temporaria, L., and Rana 
esculenta, L., by H. Reibisch.—Note on Yastudinaria elephant- 
ipes, Lindl, and Welwitschia mirabilis, Hook, by Prof. O. 


Drude.—*Biographical notices of the late Dr. H. R. Goppert of 
Breslau, of F. von Hochstetter of Vienna, and of Dr. W. 
Gonnermann of Coburg, by Dr. Gemitz.—Mineralogical and 
geological results of a journey to Italy in the year 1884, by A. 


Purgold.—On a prehistoric necropolis at Trog, near R ; 
Caunthia, by W. Osborne.—On some metal objects recently 
discovered at Jessen, near Lommatsch, by Dr. Caro.—On the 
increase of accidents from lightning in the Kingdom of Saxony, by 
Johannes Freybeig.—Remarks on some urns and other archeeo- 
logical remains lately discovered at Uebigau, near Dresden, by 
Dr. J. von Deichmuller.—Memoirs on the phanerogamous flora 
of the Voigiland district, Saxony, by A. Artzt —On the granites, 
gueiss, crystallised limestones, schists, and other primitive 
rocks occurring m the districts north of the Zittau and Jeschken 
ranges, by Emi] Danzig. 

Rendiconti del Reale Istituto Lombardo, May 7.—Results so 
far* obtained from the study of the chief ichthiofauna of the 
Cretaceous period, by Prof. F. Bassani. This elaborate mono- 
graph concludes with a compaiative table of the fossil fishes of 

ietrarvia, Voirons, Comen, Lesina, Crespano, Monte S. 
Agata, Grodischtz, Tolfa, and Hakel.—A contribution to the 
study of ethenfication by double decomposition : formation of 
the nitrous ether of allylic alcohol, by Prof. Gracomo Bertoni. 
— Further :emaiks on the functions which satisfy the differential 
equation A*s = 0, by Prof. Giulio Ascoli —Remarks on the 
modifications introduced by the present Minister, Pessina, into 
the Penal Code proposed by Savelli, by E. A. Buccellati 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, June 18.—‘‘ Regional Metamorphism,” by 
Joseph Prestwich, M.A., F.R.S., Professor of Geology in the 
University of Oxford. 

Metamorphic rocks have been divided into two classes—(1) 
Those in which the change has been caused by contact with 
heated eruptive 10cks ; (2) Those extending over wider areas, ın 
which the rocks aie in no apparent relation to eiuptive or 
igneous rocks. The first has been termed Contact Maamorphism, 
and the second Normal or Regional Metamorphism, the latter two 
terms having been used to express the same phenomena and 
treated as synonymous, 

The author, however, for reasons to be assigned, pio- 
poses, while ietaining the use of both the latter terms, to 
apply them differently. Noimal metamorphism he would con- 
fine, as hitherto, to the changes caused by the heat due to 
depth, on the supposition of the existence of a heated central 
nucleus of the eaith, while he would use the term regtonal meta- 
morphism to denote changes effected by tle agency of the 
physical causes to which Mr. Mallet referred the fusion of the 
volcanic rocks, namely, the heat produced locally within the crust 
of the earth by transfor mation into heat of the mechanical work of 
compression, or of crushing of portions of that crust. 

The primary object of Mr. Mallet’s experiments was to 
ascertain the force 1equired to crush portions of various rocks of 
given size, and to determine the quantity of heat evolved by the 
process. For this purpose the work done was measured by the 
number of cubic feet of water at 32° F. that could be converted 
into steam of one atmosphere (or at 212° F.) by the estimated 
heat evolved by the crushing of 1 cubic foot of each class of rock. 

With all the harder rocks the heat produced in the metal sur- 
roundings by the complete crushing was easily perceptible by 
the hand, and was so great with some of the granites and 

hyries as to necessitate a delay for the apparatus to cool. 
Bo Mr. Mallet and Prof. Rankine were of opinion that in the 
crushing of a1igid material such as rock almost the entire me- 
chanical work (with the exception of {small residue of external 
work) reappears as heat. t was fiħther shown that, even in 
the most rigid bodies, crushing begins by compression and 
yielding, and that at this stage heat begins to be evolved. 

Consequently the work thus developed being transformed into 
heat, that heat will be greatest along those lines or planes at 
places where the movement and pressure, together constituting 
the work, is greatest; whence Mallet concluded that along or 
about such axial Imes of concentrated compressive and ing 
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work the temperature may locally nse to aĘied heat, or even to 
that of fusing the rocky materials crushed and of the pressing- 
together-walls themselver adjacent to them. This was in his 
opinion the real nature and origin of the volcanic heat as now 
produced on the globe, 

Although the hypothesis fails for various reasons in its appli- 
cation to vulcanicity, especially for the reason that the great 
lines of disturbances and @mpression of the Alps, Pyrenees, 
and other mountain chains are free from either active or extgnct 
volcanoes, there is, neveitheless, 1eason to believ@ that this 
sowce of heat may have been adequate to produce great mole- 
cular changes in the rocks along the lines of disturbance and 
upheaval, though the extreme results obtained by entire crushing 
by mallet would rarely o1 ever occur in nature. It is, however, 
piecisely along such lines that not only are older rocks meta- 
morphosed, but rocks of Cretaceous and Tertiary age—which 
usually have not been affected by normal metamorphism— 
coming, m these mountain-chains, under the influence of the 
disturbing forces, have undergone a change analogous to that 
produced by normal metamorphism, 

Objections have been aed to the explanation offered in some 
cases of alteration of sedimentary strata in mountain-chains by 
ordinary normal metamorphism, on the grounds that unaltered 
strata alternate with altered strata, Sometimes this may be 
explained by inversion of the strata, or, where that is not the 
case, it may be due to the circumstance that differences 
of mineral composition, or in the proportion of the water of im- 
bibition, -have caused the metamorphism to affect different beds 
in different degrees. On the theory of regional metamorphisu, 
in the sense the author would use it, another explanation sug- 
gests itself by the way in which differences in the resistance of 
the rocks develop different quantities of heat. Mr. Mallet has 
shown by cxpenmenta on the compressibility of rocks at Holy- 
head that, although ceitain slate-rocks were compressed by pre- 
cisely the same foice before their elastic limits were passed, yet, 
owing to differences in their compressibility, the heat developed! 
in the rocks when released would render the quartz-rock nearly 
thiee times as hot as the slate-rock, In this manner, therefore, 
it seems possible to account for a special and restricted meta 
rab epee of the strata in mountain-chains, and for its fiequently 
localised occurence. 

The remaikable changes which take place in the condition 
of the coal of Pennsylvania, as ıt 1anges mto the Appalachia 
Mountains, may also be,owing moire probably to regronal than 
to normal metamorphism, This mountain-range consists of r 
series of gieat parallel folds increasing in acuteness as the centra 
axis is approached. Eruptive rocks are absent, but, neverthe 
less, the strata as they approach the central chain become more 
crystalline, and the coal, which at a distance 1s ordinary bitu 
minous coal, ses into anthracite and even phite. The 
late Prof. H. D. Rogers divided this gieat coal-field into fow 
basins. The coal in the less-disturbed district near the Ohu 
River, where the flexures are extremely gentle and wide apart 
contains fiom 40 to 50 per cent. of volatile matter; in the wide 
basin further east it decreases to 30 or 35 per cent.; in the 
basins of the Alleghany range, in which, although there are n 
important dislocations or great flexures, there are some extensive 
and symmetrical anticlinal axes of the flatter form, the propor 
tion of the volatile matter in the coal varies from 16 to 22 pe 
cent. ; while in the most easterly chain of basins which aro 
associated, with the boldest flexures and greatest dislocations 
with close plications and inversions of strata, the quantity o 
volatile matter in the coal is reduced to 6 to 14 per cent 

A somewhat analogous instance is presented by the Carbon 
ferous series of Belgium. The excessive squeezing, faulting 
and inversion which the Coal-measures have undergone on ‘the 
flanks of the axis of the Ardennes, is there accompanied by ar 
alteration of the highly bituminous coals into dry coals and int: 
anthracite; while the Carboniferous and Devonian limestone 
amidst the sharply convoluted and folded Strata of the Ardenne 
are there, as they are also on the line of the same disturbance ix 
the Boulonnais, transformed very generally mto crystallin: 
marbles. The few exposures of eruptive rocks are all on: 
small scale, and affect the adjacent rocks only by contact meta 
morphism. It is probable that the anthracite of South Wales i 
the result of similar regional metamorphism. 

In the case of contact metamorphism the changes were pro 
duced by great heat, for the eruptive rocks must have had» 
temperature of 3000° to 4000° F. or more; while m éhe case o 
normal metamorphism it is evident that the changes produce: 
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xdid not depend so much on high temperature as on pressure or 
khe presence of water, and there is reason to believe that a tem- 
perature of about 600° to 800° F. would suffice to produce all or 
almost all the observed hydrothermal effects. For although in 
many instances of normal metamorphism new minerals aie 
formed, the rocks are not fused, nor are the fossils destroyed. 
In Buttany, black slates which yass into schists with large 
crystals of chiastolite still show impressions of ortsus, trelodites, 
and other Gilurian fossils. Devonian strata in the Vosges pass 
unto a rock consisting of pyroxene, garnet, epidote, &c., and yet 
retain impressions of corals, 

Of the enormous tangential pressure exercised in the elevation 
of these chains, some idea may be formed when we consider the 
amount of compression which those portions of the crust have 
undergone. hus, for example, Heim estimates that ın the 
Alps the compression has been to the extent of 72 miles; and 
in a recent paper by Piof. Claypole he anives at the conclusion, 
alter a caieful mvestigation of the magmtude and width of each 
‘fold, that in the Appalachian Mounta ns ‘‘a tiact of the earth’s 
surface, measuring originally 153 mules from south-east to north- 
west, has been so ciushed and compressed that its present 
breadth along the line of section is only 65 miles,” and of thus, 
in one patt—the Cumberland Valley—‘‘95 miles of country 
have been compressed into 16 miles.” 
~ These vast compressions could not have taken place without 
Khe transformation into heat of the equivalent amount of me- 
«chanical work, though the degiee and centalisation of the heat 
would depend on the rapidity and completeness with which the 
sciushing has been effected. It 1s not therefore sui prising to find 
what, in some of the newer mountain-ranges, a small residual 
portion of the heat thus mechanically evolved may still exist and 
cause slight abenations in the position of the underground 159- 
wthermal lines, and the same cause may possibly account for other 
exceptional cases. 

The only sufficiently complete set of observations on a moun- 
Kain-chain of this character that have yet been made are those 
Ibefore alluded to by Dr. Stapffin the St. Gothard Tunnel, The 
‘author has before given, in his paper on ‘‘ Underground Tem- 

tures,” particulars of these observanons, and therefore here 
only mentions that at the north end of the tunnel ın the part 
«where an axis of elevation of late geological age (Pliocene) 
Mraverses the range, the thermic gradient, which normally equals 
sabout 57 feet for 1° F., is there not more than 38 feet; and for 
Khis Dr. Stapffestates that there was n obvious explanation 

The author concludes by expiessing a belief that there exists, 
kn the compression and motion of the stiata which has always 
raccompanied the upheaval of mountain-chams, a vera causa for 
Khe pioduction of an amount of heat sufficient to produce one 
Korm of metamorphic acton—a form which can affect only par- 
Kicular 1egions—-and he would, therefore, in orde: to show its 
listunctiveness from either contact or normal metamorphism, 
lesignate ıt by the term of “ Regional Metamorphism.” 


Physical Society, June 13.—Prof. Guthrie, President, in 
Khe chair.—On the winding of voltmeters, by Profs. W. E. 
Ayrton and John Perry. As it 1s most important that volt- 
bneters, ohmmeters, powermeters, and ergmeters should be so 
constructed that the percentage increase of resistance of their 
Mine wne coils due to the hea effects of the cunents passing 
khrough them should be as small as possible, the question arises 
sas to whether such cous should be made of German silver wire, 
vor of copper, or partly of German silver and partly of copper 
‘wire, and how the diameter of the wire should vay in different 
parts of the coil. The authors have therefore been led to mm- 
westigate the conditions that make this heating error a minimum 
swith cylindrical coils of internal and external 1adii ry and 7. 
At a place whose distance from the axis is r, let the cross-section 
of the wire be +, p the specific resistance of the material ; then, 
assuming that z = 291%, p = pyr, pr = Poro, and that a cur- 
went, C, in one spire of radius r produces a magnetic effect, 
K Cri, on the supended needle, they find that the heating error 
kis proportional to 

pe Z n d id 
RT E me 

where f = d ~a +1, n = 2 +b- 2a, m= 2 + I'7I44% — 4a. 
The conditions that make this expression a minimum are worked 
out in the paper, the result being that with one of their magni- 
Mying sprisg solenoid instruments, where d = ~ 1, the values of 
z and ô giving a minimum value are a = 0°325 and 6=—0'S, 
sand sirce in practice 6 cannot be negative, they conclude that 
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ò =o and a = '4 give the best 1esults—z.e., that all the wire 
employed ın the bobbin should be of copper, and the law of 
increase of cross-section proceeding from the centre should be 
x= aro The actual waste of energy in the mstryments is 
next considered, and, lastly, the authors show how to pass fiom 
a voltmeter with known winding, and whose maximum reading 
is Z, to another of the same volume and shape whose maximum 
reading is to be P, and they conclude that, as they have shown 
that the waste of energy is the same in both for their maximum 
readings, the resistances of the instiuments must be proportional 
to the squares of P, and Pyp or, following the law already 
arrived at for a minimum error due to heating, the cross-sections 
of the wires of the two instruments at Oe places must be 
inversely proportional to P, and P} The employment of out- 
side coils for voltmeters is considered, and ıt 1s shown that if we 
desire the same error in the two instruments due to heating when 
the outside resistance coils are of the same size and shape, tt is 
necessary to have the same ratio between the resistance of the 
resistance coi! and that of the magnetising coil im the two cases. 
To have a less or a greater error in the second case it is only 
necessary to use the equation— , z 
2+ FV 

1+ fF’ 

where F is a constant and V the volume of the German silver 
resistance col. Fiom this F may be determined and the ratio 


¢(the error) = 


a of the resistances of the resistance coil and the magnetising 
coil is given by aaa V, where D is a constant which, like 


F, is obtained from experiments on the first instrument. The 
diminution of the heating error by using much iron ın the instru- 
ment so as to obtam the same magnetic action with a much 
smaller current is discussed, and experiments were shown to 
ulustiate how such employment of iron introduced a permanent 
magnetism error and caused the indications of such an instru- 
ment on the lower part of the scale to be uncertain and to depend 
upon whether measurements were being made with an increasing 
or a diminishmg current.—On the manner in which light affects 
the resistance of selemum and sulphur cells, by Mr Shelford 
Bidwell. In a communication made to the Society at its last 
meeting, the author had described a sulphur cell which behaved 
in all respects like a selenium cell when exposed to ight. The 
action of this cell was supposed to be electrolytic, the sulphur 
containing a small quantity of sulphide of silver. If this were 
the case the result of a current traversing the cell would be to 
deposit sulphur upon the anode, and, as sulphur has an enormous 
resistance, that of the cell would increase unless the sulphur thus 
deposited combined-with the silver. It is this combination that 
1s believed to be much facilitated by light, a supposition the author 
believed he had confirmed by direct experiment. Mr. Bidwell 
had also measured the resistance of a piece of selenium that was 
believed never to have been heated in contact witha metal, The 
specimen was crystallised by heating for some time in a glass 
mould, two ag sides cleaned, and two pieces of tinfoil 
between which the resistance was measured pressed against 
them. In this way the specific resistance was found to be 2500 
megohms, which is enormously higher than that of the selenium 
in the ‘‘cell,” a fact tending to confirm the theory that the 
conduction in such cells is due to the electrolysis of the selenides 
of the metals forming the terminal produced in the ‘‘ cooking,” 
and similar to that of the sulphur cell described above.—On the 
error involved in Prof. Quinke’s method of calculating surface 
tensions from the dimensions of flat drops and bubbles, by Mr. 
A. M. Worthington, In a series of well-known papers Prof. 
Quinke has recorded a large number of measures of flat drops 
and bubbles, from which he has deduced the values of tensions 
for the fiee surface of a liquid and for the common surface of two 
liquids in contact. The numerical results obtained in this way 
exceed those obtained from observations upon the rise in capil: 
lary tubes, which Prof. Quinke attributes chiefly to the fact that 
in the latter case the edgegangle is not zero, Mr. Worthington, 
however, shows that the’ surface tensions obtained by Prof. 
Quinke with flat drops are too high, this arising from his having 
assumed that the drops were flat at the vertex. The error thus 
introduced is very considerable, amounting ın most cases to as 
much as 10 percent. of the whole value, and upon its being 
duly corrected, the values obtained do not appreciably exceed 
those obtained with capillary tubes.-On a companson between 
the mercury standards of resistance issued by M. Mascart with 
those of the British Association, by Mr. R. T. Glazebrook. 
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Anthropological Institute, June 23.—Francis Galton, 
F.R.S., President, in the chair.—The election of the following 
new membeis was announced.—Pmnce Roland Bonaparte, Lad 
Brassey,* Miss M. North, Dr. Robert Brown, å., Col. 
Cadell, V.C, C. Heape, H. H. Jobnston, D. MacRitchie, 
Prof. H. N. Moseley, F.R.S., C. Seidler.—Lady Brassey exhi- 
bited a collection of objects of ethnological interest from Poly- 
nesia.—Several ethnological specimens from New Ireland were 
exhibited by Miss North.—Mr. Carl Lumholtz exhibited a series 
of Austialian implements.—Mr. H. B. Guppy read a Ton 
the physical characteristics of the natives’ of the Balemon 
Islands In this paper the author gave the results of observa- 
tions made during the years 1881-84 on the natives of certain 
localities in the Solomon group. The ical Solomon Island 
native (male) is well proportioned, with a eight of about 5 feel 
3 inches, a weight of 125 to 130 ]bs., and a chest-girth between 
34 and 35 inches, whilst the colour of his skin is a deep brown, 
corresponding with colour-type 35 of M. Broca. Considerable 
variety. however, prevails ın the physical chaiacters of these 
natjves, and it was shown, by comparing the inhabitants of the 
islands of Bougainville Strait with those of St. Christoval and 
its adjoining islands at the opposite end of the group, that in the 
former Toealiey there exists a taller, darker, and more brachy- 
cephalic race, whilst in the latter mesocephaly prevails, and the 
average native is rather shorter and of a lighter hue. The 
colour of the skin vares considerably throughout the group from 
a very deep brown to a light copperish hue, the range being 
represented by colour-types 42 and 29 with their intermediate 
shades, After making 109 measurements of the heads and 
skulls of natives in order to obtain the ratio of the transverse to 
the longitudinal diameter, the author arrived at the conclusion 
that, although mesocephaly and brachycephaly most frequently 
characterise these people, the form of the skull vanes between 
too wide limits to allow of one particular type being referred to 
this group. Therange of the cephalic indices calculated from 
these measurements is 69 to 86, and the ter number are 
gathered in two groups—one around the indices 74 and 75, and 
the other around the indices 79 and 80.—The followi apers 
were also read ::—On the Sakas, by Mr. Abraham Hale.— 
Notes on the astronomical customs and religious ideas of the 
Chokitapia or Blackfeet Indians, by M. Jean L’Heureux.— 
Observations on the Mexican zodiac and astrology, by Mr. 
Hyde Clarke.—On the primary divisions and geographical dıs- 
tribution of mankind, by Mr. James Dallas. 


Entomological Society, June 3.—R. McLachlan, F.R.S., 
President, in the chair.—Two new members were elected.— 
Exhibitions: Mr. F. P. Pascoe, aerial 1cots of an orchid which 
resemble caterpillars ; and a new genus and species of Colydtida@ 
from North Borneo.—Mr. G. T. Porritt, larvæ of Phycis betula 
and of Coleophora currucipennella.—My. R. McLachlan, a speci- 
men of Deiopera pulchella captured on board ship in the Atlantic, 
many miles from Jand.—Mr. J. W. Douglas communicated 
notes on an apple-tree destroyed by Schizoneura lanigera and 
Mytilaspis pomorum, and Mr F. Enock read the completion of 
his account of the life-history of Atypus piceus. 

Paris 

Academy of Sciences, June 22.—M. Bouley, President, 
in the chair —At the ope of the proceedings the President 
announced the death of M. Tresca, member of the Section for 
Mechanics, who died on June 21, and ın whom the Academy 
loses one of its most distinguished and active associates.—Note 
on Dr. Raphael Dubois’ apparatus for applying anzesthetics 
composed of titrate mixtmes of chloroform and air, by M Paul 
Bert. This apparatus has been tried with the greatest success 
in Brussels and Ghent, and ecially by Dr. Péan of Paris, 
who has already tested its efficiency in 400 surgical operations. 
The anssthesis in nearly all cases continues perfectly regular 
and complete, without any interruption, even under severe 
operations, ‘The pulse remains normal, the respiration easy and 
undisturbed, the awakening calm natural.—On the supe- 
riority of the new ‘‘tubes å ailerons ” over the ordinary smooth 
cylinders at present employed ın tubular boilers for generating 
steam, by M. J. Serve. The author and inventor claims by 
these» cylinders to have solved the problem how to produce 
the greatest quantity of heat with the least expenditure of 
fuel. — On an ent by which the magnetic poten- 
tial due to a system of bobbins may be determined without 
calculation, by ‘M. G. Lippmann.—Note on the influence of 
thunderstorms on underground telegraphic wires, by M. Blavier. 
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The occasional disturbances, to which even well-protected# 
underground wires are subject, spparentiy in opposition to the 
theory of static electricity, the author thinks may be explained 
either as an effect of electrodynamic induction, or as an effect of 
electrostatic induction.—On the molecular lowerings which 
constitute the limits of congelation for bodies dissolved in water, 
by M. F. M. Raoult.—D ption of two new types of hygro 
meters, by M. Bourbouze.—On the transformation of sulphur + 
MM. Reicher and Ruys’ claims of prionty of inventipn inon- 
nection with M. Gernez’s recent communications, by M. J. H. 
Van’t Hoff.—Alkaloids produced by the action of ammoniac om 
glucose, by M. C. Tauret.—Action of the seleniates and selenites, 
and the alkaloids. A new reaction of codeine, by M. Ph. 
Lafon.—Note on Aseptol (orthoxyphenylsulphurous acid), by 
M, E. Terrant.—Contribution to the study of antiseptics 

Action of antiseptics on the higher oiganisms. Thymic acid, 

by MM. A. Maret, Platte, and Combemale.—On the process 
of fiuctification of the genus Callipteris, by M. Ed. Bureau. — 
On the infusoria by Balbiani named Anoplophyra circulans, by 

M, A. Schneider. 





CHRISTIANIA 


Society of Science, May 15.—Herr Worw-Muller referred tc 
the meritorious work of the recently-deceased Danish Prof, Panum 
as regards physiology as well as pathology. He further presenteo 
a paper in which he demonstrated the utility of Robert’s methodi 
for the determination of rin animal substances when above 0'4 
per cent. Finally he explained the researches made by Herr J. 
Otto on the functions of the sugar in the liver, He stated thw 
they proved that the blood contained far more sugar on entering 
than on leaving the liver, and more than the blood in geneial, 
The researches went to support M. Bernard’s experiences, viz.. 
that the quantity of sugar pea in the liver in the course o: 





twenty-four hours was much larger than hitherto thought.—Prof. 
O. Sars presented a paper: “A contribution to the Norwegiar 
invertebrate fauna,” by Herr C. A. Hansson. 
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THE INTERNATIONAL SANITARY 
CONFERENCE IN ROME 


HE late Conference in Rome, which for some un- 
known reason stands adjourned for the present to 
‘reassemble again in November, has arrived at certain 
results, the details of which are not published yet, and 
until the full and authenticated reportis at hand ıt would 
be unjustifiable to subject them to criticism. But as far as 
the gross results achieved and the methods followed by 
that Conference have already become known through the 
reports sent to the daily papers, there 1s no reason for 
viewing those results with any peculiar satisfaction. As 
far as we can follow the proceedings of the Conference, 
its achievements cannot be considered an advance on 
those of its predecessors held in Constantinople in 1866 
and in Vienna in 1874. 

During the present century Europe has been visited sıx 
times by cholera, and after the second visitation (1847-50) 
the first International Sanitary Conference was convened 
to Paris in 1851, m order to arrive at some Common 
understanding as to quarantine, and to discuss various 
questions of hygiene, as well as the etiology of the 
disease. 

Between 1852-56 Europe was again visited by cholera 
(England in 1853-4) and very important knowledge was 
then gained as to the intimate relations existing between 
general insanitary conditions and the spread and severity 
of the disease. After the next visitation of Europe by 
cholera (in 1865-6) the second International Sanitary 
Confereace met at Constantisfople (in 1866). The results 
of the deliberations of this Conference have been in many 
respects important. The Conference agreed, with few 
dissentients, that cholera has for its starting-point India ; 
that 1ts invasion into other countries is effected by human 
intercourse, including linen and wearing apparel; that 
its spread depends in a great measure on general in- 
sanitary conditions of habitation, air, water, and food. In 
order to avert and check the invasion of Europe by the 
disease, the Conference agreed to a certain complicated 
system of quarantine both by land and sea, which em- 
bodied and enlarged on the scheme laid down by the 
preceding Conference of 1851, but which had been found 
incapable to avert the introduction of the disease in 
1865-6. 

Next cholera appeared in Europe in various counties 
between 1869-73, and after the epidemic came to an end 
another Internationa] Conference assembled in Vienna in 
1874. This Conference, while confirming the results of 
the deliberations of its predecessors, arrived at certain 
important conclusions as to the value of disinfection and 
quarantine. As regards the latter the Conference 
agreed that all measures of quarantine, as far as they are 
practicable, are fallacious and incapable of averting or 
checking the introduction and spread of the disease ; that 
all measures of land quarantine are to be condemned; 
and that maritime quarantine is to be replaced by com- 
petet medical inspection. Cholera appeared next in 
Egypt in 1883, and from here was introduced into 
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Marseilles, where it assumed, in July 1884, alarming propor- 
tions ; thence it spread into Toulon, the south and north 
of France, into Italy and Spain, raging everywhere with 
great severity. If at any time land and mafitime quaran- 
tine had a fair trial it was in 1884 in France, Italy, and 
Spain. Every one remembers the dictum of M. Fauvel, 
then at the head of medical affairs in France, that the 
disease that broke out in 1884 in Marseilles and spread 
thence into Toulon and other parts of France could 
not be Asiatic cholera, because quarantine, after the 
appearance of cholera in Egypt in 1883, had been very 
perfect and had been carried out in French maritime 
ports with great rigour. Every one remembers also that, 
in spite of all the measures of land quarantine practised 
in France, Italy, and Spam in 1884—and at the present 
moment practised in Spain—its lazarettos, fumigations, 
and mihtary cordons with its attendant troubles, T miseries, 
and cruelties, cholera spread and raged with great severity 
m France and Italy, and is at the present moment assum- 
ing alarming proportions in the eastern and south-eastern 
parts of Spain; while, on the other hand, this country, 
without any maritime or land quarantine, but with an 
efficient and competent medical inspection of all shipping 
in its maritime ports, has remained free from cholera in 
1884 and hitherto, notwithstanding its vast communi- 
cations with Egypt, Italy, and Spain. Maritime and 
land quarantine have had a repeated and fair trial, but 
have been found utterly wanting, and countnes like 
France, Italy, and Spain placing the utmost faith ın them 
have dearly paid for it. Now, what lesson is to be 
learned from all this, and let us ask at the same time 
what lesson has the late Conference in Rome learned 
from this? 

The Conference of Constantinople (in 1866) had adopted. 
ten days as the furthest lhmit of the period of incubation— 
that is to say, if any ship coming from an infected part 
had been at sea for ten days and no case of cholera has 
appeared on board, the ship is to be considered “clean” 
and is to receive free pratgue. Now, steamers sailing 
from Bombay arrive under favourable conditions off 
Suez on the eleventh day, and therefore if no cholera 
has appeared during the whole of the voyage, the ship. 
ought, according to the above, receive free pratique. But 
instead of this every ship 1s detained and kept under 
“ imspection” for at least twenty-four hours at Suez, at the 
instance of the Egyptian authorities acting under the 
instructions of the General Board of Health. The majority 
of the medical members of the late Conference at Rome 

carried this still further in recommending that all ships 
coming from India should be detained and kept under in- 
spection at Suez for five days, some delegates even for ten 
days. Another still more iniquitous recommendation, and 
one which, if carried into practice, is lkely to have serious 
consequences for Egypt and Europe, is this: that if any 
“suspected” ship—the decision as to this “suspicion” ` 
resting with an Egyptian official of self-estimated com- 
petency—arrive offSuez, the passengers and crew are to ` 
be turned out into lazarettos, kept there under observation, 
disinfected, &c. Now, the Conference, in order to esta- 
blish a permanent focus of cholera from which the disease 
might, and in all probability would, spread into Egypt 
and the adjoining countnes, the Mediterranean Basin and 
Europe, could not have recommended any arrangement 
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that is more likely to further such a hazardous and dan- 
gerous object In vain did Dr. Thorne, one of the 
English delegates, urge at the Conference the iniquity 
and danger Of this recommendation. The French dele- 
gates leading the majority tumed a deaf ear tọ any 
reasonable suggestion; they seem to have leained no 
lesson from the misery that lazarettos, fumigations, and 
all other measures of land quarantine, without stopping 
the introduction and spread of cholera, have in the past 
inflicted on their country. 

If we ask ourselves, What new facts, what new experi- 
ences have in the last cholera epidemic in 1884 been 
gained in order to justify these recommendations of the 
majority of the Conference? we have to answer—None; and 
those that have become known point in the opposite 
direction. The recommendation as to five to ten days’ 
quarantine off Suez for ships coming direct from India 
seems to imply that the late outbreak of cholera in Egypt 
owed its origin to importation from India. This view has 
during 1883-84 been stated and re-stated by French 
writers with their usual self-confidence, but not a tittle of 
evidence has been brought forward to support it. More- 
over there exists a good deal of evidence showing that 
that outbreak, which, as is well known, commenced in 
Damuietta, owed its origin to importation from an altogether 
different direction—viz., overland by pilgrims from 
Mecca. As Prof. Lewis, another delegate from England, 
has urged at the Conference, no English ship coming 
from India has ever been known to have imported cholera 
into Egypt and Europe; and, considering the enormous 
number of vessels arnving from Indian ports in Egypt, 
the Mediterranean countries and Europe, it is certainly a 
very remarkable fact that importation, if it happened in 
this manner, should not be of common occurrence. 

The real danger from cholera for Egypt, Turkey, and 
Europe does not lie at Suez and the Suez Canal, but at 
Mecca and the countries about the Caspian Sea, this 
being the route in which cholera has hitherto travelled— 
vız., from Mécca, Mesopotamia, and Persia, into the Red 
Sea coast, Egypt, Syma, the Levant, Turkey, and Russia— 
and therefore these are the portals, if any, which the 
European Powers ought to guard. As England has 
urged in the past, and as it has also urged on this 
occasion, every country may, and has a right to protect 
itself as it thinks best. France and Spain may make their 
own maritime quarantine as rigorous, their land quarantine 
as vexatious as they choose; but that these countries 
should dictate measures to others, which past experience 
has proved to be fallacious and futile to achieve the end 
they aim at, is as iniquitous as itis against common sense. 

Cholera in Europe being dependent on importation 
from the East, it is quite clear that absolute prevention of 
such importation would theoretically be the best safe- 
guard ; but then the question arises, and itis one that has 

' been repeatedly asked—viz., can this be practically 
achieved? To stop unconditionally every and all com- 
munication with an infected locality ifvolves, apart from 
the great practical difficulties in carrying it out, such 
enormous hardships, material loss and misery, that the 
yemedy would entail greater misfortunes than the evil it 
tries to cure, even granting, for the sake of argument, that 
it 1s capable of so doing. 

Prof. von Pettenkofer in his various writings on the 


subject of quarantine has fully and clearly stated the case, 
and their perusal would have materially enlightened many 
of the members of the late Conference. They would also 
find in those writings what they might have found already in 
the protocols of the former conferences (in Constantinople. 
and Vienna), viz. that one of e cgef and first duties of 
the State in order to prevent and check the spread of @ 
cholera 1s a proper atlention to general sanitation. Make 
your military cordons as strict as you please, stop and 
impede all traffic by sea and land as much as you like, 
fumigate your railway travellers and mails as carefully 
and rigorously as possible, you will not hereby succeed in 
stopping all communication with an infected country. 
On the other hand, give up all those silly and harassing 
limitations, but keep a good look-out for infected ships 
coming to any of your ports, detain the infected persons 
in a specially-fitted hospital, disinfect the ship and 
articles, but allow the rest of the passengers and crew to 
depart, keeping their names and addresses, and notify 
their arrival to the sanitary authorities of the place they 
are bound to Further than this, see that your dwellings, 
your water and air are in sanitary respects looked after, 
and that filth is properly disposed of, and you will hereby 
have done what is compatible with all past and present 
experience in order to check the entrance and dissemina- 
tion of cholera. It is admitted on all hands that general 
insanitary conditions of dwellings, water, and air are the 
most powerful allies of cholera ; without them, cholera is 
as unable to spread as typhoid fever. 

The principles just mentioned are practically those on 
which the sanitary authorities in this country have been 
acting in the past, and on which they are acting in the 
present. The,danger to this country from importation of 
cholera from Spain is greater than perhaps to any other, 
seeing the vast maritime communications existing*between 
this country and the east and south coast of Spain ; but 
there can be little doubt that, if cholera should unfortun- 
ately be imported, it can never assume those gigantic >` 
proportions that it has assumed in France, Italy, and that 
it is now assuming ın Spain. 

If one reads of the unspeakably filthy conditions pre- 
vailing ın, Spain, and reads at the same time of the silly 
and arbitrary proceedings of the authorities in carrying 
out quarantine, one is reminded of the General who, in 
trying to keep out a powerful enemy is putting up on the 
frontier a few dummy soldiers and toy guns, but who has 
omitted to provide the interior of the country with a rea] 
army and guns. The result is, of course, clear: the 
enemy cannot be prevented from entering, and, having 
entered, cannot be kept from overrunning and devastating 
the country. 





A NATURALIST’S WANDERINGS IN THE 
EASTERN ARCHIPELAEO 
A Naturalists Wanderings in the Eastern Archipelago, 
a Narrative of Travel and Exploration from 1878 to 
1883. By Henry O. Forbes, F.R.G.S. With numerous 
Illustrations. (London: Sampson Low, Marston, 
Searle, and Rivington, 1885.) 

R. FORBES’ Wanderings in the far East extended 
over about four and a half years, during Which 
time he visited the Keeling Islands, Java, Sumatra, 
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Sumatra, Buru, and Timor he made extensive inland 
journeys through districts rarely or never before visited 
by European naturalists ; and as he everywhere collected 
assiduously and observed intelhgently, the record of his 
travels is exceedingly int&esting. His special studies 
werg botanical and ethnological, and in these departments 
he has added much to our stores of knowledge. His 
observations on the manners and customs, the myths and 
superstitions of the various tribes among whom he resided 
or travelled will be of great value to anthropologists, 
owing to the wide range of his observations and the time 
and trouble he devoted to the inquiry. In zoology he did 
not collect largely, and indeed it was simply impossible 
for him to do so, since the continuous labom and atten- 
tion needed to form a well-preserved herbarium in the 
damp equatorial climate and while almost constantly 
moving about, leave the traveller but httle leisure to 
devote to other departments of natual history. To 
collect effectually in any wild tropical country, the natur- 
alist should settle himself for at least six months at a time 
in a good central position from which short excursions in 
various directions can be made; and if these head- 
quarters are well chosen it is possible to obtain an almost 
perpetual “fine season,” and thus greatly mcrease both 
his collecting power and his personal enjoyment. 

Mr. Forbes appears to have had rather more than his 
fair share of accidents to his collections, and in every 
case what was lost was of especial interest. His imsect 
collection from the Keeling Islands was destroyed on the 
way back to Java, and we thus lose the opportunity of 
comparing the list with that made by Mr. Darwin more 
than forty years before. In Timor Laut a large part of 
his herbarium was destroyed by fire, while a smaller col- 


‘lection made in the interior of Buru was actually left 


behind for want of porters to carry it. The Timor Laut 
collection is especially to be regretted, as it was obtained 
with great difficulty in perhaps the least known island of 
the whole archipelago, while it 1s probable that many 
years will elapse before any other naturalist will venture 
to explore so remote and inhospitable a country. 

Mr. Forbes’ residence for three weeks in the Keeling 
Islands enabled him to note what changes had occurred 
since Darwin’s visit nearly half a century earlier. These 
are very slight, and seem incompatible with the theory 
that any subsidence has taken place, because the inner 
margin of some of the islands next the lagoon are some- 
times half a mile distant from the outer edge, and the 
greatest cyclones do not carry the coral débris nearly so 
far. It is now generally admitted that the celebrated 
“subsidence theory ” of the formation of atolls and barrier 
reefs 1s unsound as a geneial explanation of the facts ; 
yet it so fully and plausibly explained all the details of 
coral structure ‘Known at the time, as to command uni- 
versal acceptance and unbounded admiration. We have 
here a remarkable instance of the danger of founding a 
general explanation of widespread phenomena on an 
assumed basis, for the fact of long-continued subsidence, 
which was the very foundation of the whole theory, was 
in most cases quite mcapable of proof. It is also now 
appazent that the theory was to some extent inconsistent 
with the views as to oceanic islands which Darwin him- 
self originated and which are now generally admitted to 


island possessed ancient stratified rocks or contained a 
single indigenous mammal, was equally an aigument 
against the view that the widespread coral archipelagoes 
of the Pacific and Indian Oceans were due to the sub- 
sidence of co-extensive tracts of land, since it is almost 
impossible that all the ghe: points of these submerged 
lands, spread over nearly half the surface of the globe, 
should be without exception of volcanic origin. 

Crabs of two or three species were the most abundant 
terrestrial inhabitants of the Keeling Islands ‘living in 
narrow corkscrew burrows, which are so numerous that 
one hundred and twenty of their holes were counted in 
an area only two feet aquare. Around these holes little 
mounds are formed, and the crabs carry into their burrows 
twigs of trees, pieces of seaweeds, seeds, &c., thus fulfilling 
in many ways the functions of earthworms in this newly- 
formed land. Their numbers are enormous, and Mr. 
Forbes thus describes the curious optical effect produced 
by them :— 


“On placing the foot on the region occupied by them, 
one perceives an undulation of the surface followed, over 
a circular area, by a surprising change of the pure white 
ground into a warm pink colour, which for the moment 
the stranger puts down to some affection of his eyes from 
the reflection of the light. He soon perceives that this 
movement is caused by the simultaneous stampede of the 
dense crowd of the peopled shore into their dwellings, 
just within the door of which they halt, with the larger of 
their two pincer-claws, which is of a rich pink colour, 
effectually barring the entrance except where one watchful 
stalked eye 1s thrust out to take an inquiring look if the 
alarm is real. As one advances the pink areas again 
change into white, as the Crustaceans withdraw into their 
subterranean fastnesses. On traversing a broad field 
occupied by these crabs, the constant undulations and 
change of colours produce a curious dazzling effect upon 
the eyes.” 


During his long residence in the mountains of Java, 
Mr. Forbes made many interesting observations on the 
fertilisation of orchids. He was surprised at the large 
number of these plants which, though often possessing 
the combined attractions of showy flowers and fragrant 
odours, yet never or rarely produce seed-capsules. In 
one case, for example, out of 360 flowers examined till 
they withered or dropped off, only six produced capsules. 
Again, he finds a considerable number of species with 
showy flowers which are yet specially adapted for self- 
fertilisation and never seem to be visited by insects. The 
most extreme and marvellous example of this phenomenon 
is found in a plant related to Chrysoglossum, which 
fertilises itself without ever opening its flowers at all. 
Mr. Forbes observed these plants in the forest as well as 
in numerous specimens grown in a garden, and all were 
fertilised in the same way; and he adds :—“ In opening 
the locked-up petals, I found the labellum beautifully 
marked with lines of purple, carmine, and orange, and 
the column also ; bgt no insect eye could ever be fascinated 
or allured by its painted whorls.” 

These observations. are of extreme interest, and they 
certainly prove, as Mr. Forbes remarks, that the rule 
“that the flowers of orchids are fertilised by the pollen of 
their flowers,” is by no means so universal as has been 
supposed. Yet the phenomenon does not seem so extra- 
ordinary 1f we look upon it as one of the normal phases 
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in the developmental life-history of species. The over- 
whelming amount of evidence which has now been 
obtained of» adaptations for cross-fertilisation, not in 
orchids only, but throughout the whole series of flowering 
plants, and the almost constant association of conspfcuous 
form, colour, and odour with adaptations for insect fertil- 
isation, force us to the conclusion that in almost all the 
cases adduced by Mr. Forbes we have species which 
were once adapted for insect-fertilisation. But in the 
terrific struggle for existence ever going on in tropical 
regions, Insects are subject perhaps more than any other 
group of organisms to excessive fluctuations of numbers, 
sometimes culminating in the complete extermination of 
species ; because they are equally liable to severe injury 
by ‘physical and organic causes—by adverse seasons 
which destroy them in some of their earlier stages, or by 
the excessive attacks of insectivorous animals in both 
their larval and perfect states. It must therefore often 
happen that certain species of insects almost disappear in 
districts where they are usually abundant, and if any 
particular plant has had its flowers so highly specialised 
as to be adapted for fertilisation by one of these insects 
only, it must become extinct unless it occasionally produces 
varieties which are capable of self-fertilisation. The species 
of orchids in which a very small percentage of flowers 
produce seed capsules are evidently those in which the 
special insects adapted to fertilise them have become 
either temporarily or permanently scarce, and if that 
scarcity goes on increasing one of three things must 
happen—either the flower must become modified so 
as to be fertilised by some more abundant insect, or it 
must become capable of self-fertilisation, or it must 
become extinct. No doubt all these three cases occur, 
but it is of the second alone that we can obtain any know- 
ledge, because we there find, as in our own bee-orchis, 
the special attractions of conspicuous form and colour 
which have yet ceased to be of service to the species. 
But no naturalist can doubt that these attractions were 
once serviceable ; and we are thus led to conclude that 
all such instances are forms of functional degeneration 
which under changed conditions of the environment have 
afforded the only means of preserving the species. 

Mr. Forbes’s record of his thirteen months of travel in 
Sumatra are perhaps the most interesting portions of his 
book. He here met with some of the most marvellous 
productions of the vegetable kingdom—strange parasitical 

_ Rafflesiaceae, an eccentric fig which ran underground and 
there produced its fruit, just showing their tops above the 
surface, and the giant arum (Amorphophailus titanunt), 
some of which were seventeen feet high and with tubers 
six feet six inches in circumference. In the same forest 
huge earth-worms raised tubes of mud four and a half 
inches in circumference and eight inches high ; and were 
so numerous as to render the whole surface of the ground 

“as rough and hummocky as that of a newly-ploughed 
field. Here too, as well as in Java, hd found a wonderful 
case of mimicry ın a spider which deceived him even a 
second time; and he here obtained the rare Ornithoptera 
érookeana, perhaps the most chastely beautiful of all 
‘butterflies. Grand mountains, active volcanoes, glorious 
forest scenery, strange antique monoliths, and many in- 
teresting races of men, combine to render Sumatra one of 
the finest hunting-grounds yet left for the naturalist, while 
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over the greater part of it there are facilities for travel or 
for residence rarely to be found in so httle known a 
country. 

In his later and more adventurous explorations of 
Timor Laut and Timor, Mr. pobos was accompanied by 
his wife, a lady who seems to have tndured all the annoy- 
ances, privations, and dangers of such a journey ewith 
truly heroic fortitude. Although these islands are far 
less known to naturalists than almost any other part of 
the Archipelago, they seem comparatively poor in a 
natural-history point of view. A considerable proportion 
of the birds and butterflies of Timor Laut were new 
species, but the collections were scanty, and there is, no 
doubt, much still to be done there’ if a collector could 
freely explore the country and not be confined, as was 
Mr. Forbes, to a limited tract owing to tribal warfare. 
One of the interesting discoveries here was another ex- 
ample of mimicry among birds, in which a new species of 
oriole mimics a new honeysucker, just as do correspond- 
ing species in Ceram, Buru, Gilolo, and Timor. A most 
interesting case of protective colouration was also ob- 
served in the white-headed fruit-pigeon of Timor (Péslopus 
cinctus). These birds sat motionless during the heat of the 
day in numbers on well-exposed branches, yet Mr. Forbes 
states that it was with the greatest difficulty that either he 
or his sharp-eyed native servant could detect them, even 
in trees where they knew they were sitting. The strongly- 
contrasted white and dark colours of this species are 
such that any person looking at a specimen in a museum 
might take itas an example of a defenceless bird with 
very conspicuous plumage, and might ask tnumphantly 
how our theory of protective colouration can be applied 
here. Yet it turns out that these strongly-marked colours 
so exactly harmonise with she colours of the branches of 
the trees on which it sits, exposed to the glare of the 
tropical sun, as to be completely protective ; and we thus 
have another illustration of the impossibility of forming 
any correct judgment on this question unless we are able 
to observe each species in its native country and among 
the exact surroundings to which it has become adapted. 

The hasty journey through the interior of Timor, among 
strange scenery and strange people, is full of imterest. 
Most of the mountain tops, where alone a rich and inter- 
esting vegetation was to be found, were strictly taboed, 
and it was often only by stratagem that specimens were 
collected ; while the difficulties of travel ın a country 
absolutely without roads and consisting almost wholly of 
an endless series of rugged mountains and deep valleys 
were exceptionally great. 

The book is on the whole very well written, and will 
give the reader an excellent idea of some of the less 
known parts of the Malay Archipelago. The weakest 
part of it are the illustrations, which, though numerous, 
appear to be for the most part reprodiftions of rough 
sketches by some unsatisfactory process of photo-zinco- 
graphy. For this the author was probably not responsible, 
but his readers will regret that the strange and beautiful 
scenery he has so giaphically described is not more 
effectively presented to the eye. The portraits of many 
of the natives are, however, very well done, while several 
good maps and a full index greatly add to the value of 
the book as a useful work of reference. 

i ALFRED R. WALLACE 
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FIVE ELEMENTARY TEXT-BOOKS OF 
HYGIENE 

A Manual of Health Science. Adapted for Use in 
Schools and Colleges and suited to the Requirements 
of Students preparing for the Examinations in Hygiene 
of the Science and Art Pepartment, &c. By Andrew 
Wilson, F.R.S.E., F.L.S. (London: Longmans, Green, 
and Co., 1885.) 

The Laws of Health. By W. H. Corfield, M.A, M.D. 
(Oxon.), (London: Longmans, Green, and Co., 1880.) 

Principles of Hygiene. Expressly Adapted to the Require- 
ments of the Syllabus of the Science and Art Depart- 
ment, South Kensington. By Albert Carey, F-R.G.S. 
(London: Thomas Murby.) 

Hygiene. Its Principles as Applied to Public Health. 
Adapted to the Requirements of the Elementary and 
Advanced Stages of the Science and Art Department, 
the Sanitary Examinations at the Universities, &c. 
By Edward F. Willoughby, M.B. Lond., San. Sci. Cert. 
Lond. & Camb. (London and Glasgow: W. Collins, 
Sons, and Co.) 

Hygiene: a Manual of Personal and Public Health. By 
Arthur Newsholme, M.D. Lond. (London: Geo. Gill 
and Sons, 1884.) 

Tae works are partly if not principally intended 

for the use of students of the Science and Art 

Department, South Kensington. It is very essential, 

therefore, that not only should the matter be put ın a 

pleasant and readable form, but that there should be no 

serious errors, as students of elementary works cannot be 
expected to recognise errors as such, from any knowledge 
they may possess on allied subjects. In fact they, 
and many others besides, find a difficulty in conceiving 
that what is printed ın a béok need not necessarily be 
correct. It is also necessary that the chapters should be 
well arranged, with the matter well assorted under head- 
ings, and that nothing of importance should be omitted. 
“A Manual of Health Science,” by Andrew Wilson, 

F.R.S.E., F.L.S., cannot be said to be in agreement with 

the above principles. Many of the chapters are ill- 

arranged, and important points are omitted, especially in 

the chapter on Removal of Waste. It is not by any 
means free from errors, of which we may cite a few as 
specimens : thus on p. 20 it is stated that “ the solids” of 
the gastric juice “amount to over 990 parts per 1000, the 
remainder being water ;” if such were really the case, the 
juice instead of being a liquid like water, would be a solid 
of a very dense character. Again, on p. 80, “the cistern” 
for drinking water “becomes a necessary article of furni- 
ture in our houses on any system,” whereas the chief 
advantage of a constant supply is that cisterns for drinking 
water are unnecessary. Again, at p. 91, it is stated that 

“each individual exhales about ‘6 cubic foot CO, per 24 

hours” instead of per hour. At p. 112 we find that “ pro- 

pulsion draws foul air out, and aspiration drives fresh air 
” ‘There are several other misstatements, but the above 
will suffice. An unnecessary amount of space is devoted 

to soaps and hair-washes. The notice of a soap of a 

particular manufacturer in a work of this class is, we 

think, undesirable as having somewhat the character of 
an Advertisement. The illustrations, which are numerous, 
are very good. 


“The Laws of Health,” by Prof. Corfield, M.D., 1s a 
very valuable little work, and although not originally in- 
tended to form a class-book for the Science and Ait 
Department, is admirably adapted for this,purpose. It 
contains nearly all that it is necessary to know in a very 
small tompass, and bears throughout the impress of the 
high scientific attainments and practical knowledge of the 
author. The chapter on Small-Pox and Vaccination 1s 
especially good, and its arguments very convincing. 

“The Principles of Hygiene,” by Albert Carey, F.R.G.S., 
is only of use for the first or elementary stage in Hygiene 
of the Department, although ıt is not so stated in the 
preface. The book is without illustrations, a great draw- 
back to elementary students ; and a good deal of space is 
devoted to matters of only secondary importance. It 1s 
therefore but moderately suited for the class of readers 
for whom it was wnitten. 

“The Principles of Hygiene,” by E. F. Willoughby, 
M.B., S.S&C. Lond. & Camb., 1s intended for the use of 
students of all three stages of the Science and Art De- 
partment. It is also very well suited for the preparation 
of candidates for the University Examinations m Public 
Health. We can speak highly of this work, which con- 
tains sound and useful information on every subject 
necessary for the above courses, and is well up to the 
latest improvements and most generally received opinions 
in the science of which it treats. In our opinion it is 
perhaps better adapted for the advanced and honours” 
students than for the elementary, as some parts intended 
for the latter are somewhat needlessly complex. The 
chapter on Vital Statistics is likely to be extremely useful 
to the University candidates, this somewhat difficult 
subject being here ably and intelligently treated. 

“ Hygiene, a Manual of Personal and Public Health,” 
by A. Newsholme, M.D. Lond, is very well suited for 
students in the elementary and advanced stages. They 
will find here all that they require to know ın an easily 
assimilable form. We do not, however, agiee with Dr. 
Newsholme in thinking the “Banner” system of drainage 
one to be recommended, and our opinion coincides with 
that of several practical sanitanans. In every other 
respect the subject is ably treated by the author, and his 
work deserves a wide circulation amongst the science 
teachers of the country. 





OUR BOOK SHELF 


Euclid, Book I.; with Notes and Exercises for the Use of 
Preparatory Schools and Candidates preparing for 
Naval Cadetship and Sandhurst Preliminary Examina- 
tions. By Braithwaite Arnett, M.A. Racatrdge: 
Deighton, 1885.) 

As the examinations for which this work is intended to 

prepare pupils ngidly require what are called Euclid’s 

poci we have here merely an edition main ly on the 

ines of Simson’s text. This text is so presente that the 
pupil may see how to write out his “ props” m such a way 
as shall please the examiner. Everything 1s done that can 

be done by anoth€r to secure success. That the pupil may , 

not be physically incommoded more than 1s absolutely 

necessary the text 1s so printed as to mvolve the minimum 
of exertion. 

On the sinister page of the open volume behold the 
text printed as the dreaded exammer desires to see "it 
broken up, each new step in the reasoning claiming a . 
fresh line, the figure correctly drawn (a really important 
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matter), and to every page its own private “ prop.” These 
are merits which the editor can rightly appropriate to 
himself (which he does ın his Preface). 

On the dexter page, 7# ordine longo, come the “ refer- 
ences,” saving the pupil the horrid nuisance of turning 
back (as he lies prone on the ground) to see what.“ def. 
15” is, and this kind (?) action is carmed on to Prop. 48. 
So that if this one definition had obtruded itself into each 
proposition, it would have been piinted forty-eight times 
and ever would it have greeted the student with a cheery 
“ Here we are again!” 

But this is a fault—unless all the first book could be 
pe on one side of a not too unwieldy page—which 

r. Arnett’s book must be content to share with our 
“ Revised Bible” references to such words as “slave” for 
the A.V. “servant.” 

Below the “ references” come a very copious collection 
of riders. We have looked at the ludicrous side of 
matters, but it would be dog Mr. Arnett a very great 
injusticé if we confined our attention to all the con- 
veniences he has got together to ease the work of this 
class of students, of whom (horres cimus referentes) we 
have had experience in time past, in getting up this 
particular subject. 

Throughout there is plenty of judicious explanation 
and illustration: the theorems are grouped in sections of 
subject-matter, as direct and converse theorems, so are 
the problems fn sections, and there is a genealogical chart 
for the first twenty-six propositions. In fact nothing is 
scamped. 

To return to the dexter page, the riders are exceedingly 
vared and well-grouped, and are calculated to draw out 
the intelligence of a thoughtful pupil if such an one uses 
the book. 

If the first book of the glorious “ Elements” must be 
edited at such length, we commend Mr. Arnett’s edition 
to those who require such “ props” as are here supplied, 
feeling convinced that if they cannot master the “ props” 
ie them, then the study of geometry ıs not their proper 
work, 


Botany. A Specific Subject of Instruction in Public 
Elementary Schools. By Vincent T. Murché. (Lon- 
don: Blackie and Son, 1885.) 


THE preface to this little volume states that “the three 
books which form this series are emphatically children’s 
books, and: not text-books for South Kensington stud- 
ents” As long as the author confines himself to that 
- pait of the science which is, in our opinion, best adapted 
to the mind of a child, his “ chatty, experimental method” 
may very probably gain the attention of youthful readers. 
The first forty-eight pages, which he devotes to external 
morphology, are unpretentious and successful. We may 
well wish that the author had confined himself to external 
morphology; but he launches out mto anatomy and 
physiology—branches of the science which are :ll-adapted 
at best to the mind of a child: in this middle section of 
the book his success leaves him when he states that “the 
epidermis of the orange consists . . . of a thick peel ;” 
that “there 1s in every plant . . . a peculiar vital fluid 
which is the source of all its solid parts;” this, we 
are told, is found in spring “in an active state be- 
tween the bark and the wood. In this condition it 
is called cambinm/” It 1s also stated (p. 58) that the 
cells of the pith “form the channel by which all the fluids 
absorbed by the roots are carried upwards towards the 
leaves and flowers,” while the part plafed in the transfer 
of fluids by the hgnified walls ıs systematically ignored, 
and it is expressly stated on p. 78 that “ there can be no 
passage of fluids up or down, except by the process of 
qsmosis.” When the author leaves this part of the 
subject, on which he 1s, to say the least, not very sound, 
his success again returns: he describes simply and 
clearly the chief characters of the flower and fruit; but 


concludes with a condensed and not very satisfactory 
treatment of some of the lower forms of vegetable life. 

It is unfortunate that a book, parts of which might 
prove so useful, should be disfigured by serious blunders ; 
why should not the proof-sheets, in cases like the present, 
be submitted to some competent authority, who would 
easily sift out the grosser errof&? e F. O. B. 


Fournal of the Royal Agricultural Society of England. 
Second Series. Vol 21, Part I, (London: John A ee 
1885.) 


THIS journal fully maintains the high character it has 
acquired under the able editorship of Mr. H. M. Jenkins. 
The part under notice 1s a bulky volume of nearly five 
hundred pages, and includes some eight or ten original 
papers by well-known agricultural writers, besides the 
always valuable annual reports of the entomologist, 
chemist, and botanist to the Ecot: Prof. Wortley Axe 
reports on a recent outbreak of abortion in Lincolnshire 
ewe-flocks, and Prof. Robertson on anæmia ın sheep. Mr. 
S. B. S. Druce, Barrister-at-Law, has a significant paper 
on the alteration in the distribution of the agricultural 
population of England and Wales between the returns of 
the census of 1871 and 188r. Dr. J. H. Gilbert, F.R.S., 
contributes a sympathetic memoir of the late Dr. Augustus 
Voelcker, the paper being accompanied by a graphic 
portrait. Sur J. B. Lawes, F.R.S., wnting on sugar as a 
food for stock, concludes that even at its present low 
price, sugar does not appear to be an economical sub- 
stance to use when brought into comparison with other 
foods which are available to the farmer. Mr. H. Ling 
Roth writes on Franco-Swiss dairy farming, and Mr. W. 
Little on the agriculture of Glamorganshire, while the 
longest contribution to the curreut part ıs the first instal- 
ment of a report on Canadian agriculture, by Prof. Fream 
The author confines his remarks chiefly to the prairie 
region of British North America, and after discussing the 
physical and geological features of this vast region, the 
character of its soils, the composition and value of its 
native herbage, and the peculianties of its climate, he 
proceeds to give an exhaustive description of fhe agrı- 
culture of Manitoba and the North-West Territories, and 
concludes with an expression of his opinions as to the 
probable future of prairie farmmg The moderate and 
impartial spirit in which this paperis written will enhance 
its value to readers on both sides of the Atlantic, and lead 
them to look forward to the publication of the second 
part, ın which it is proposed to deal with the agriculture 
of the Eastern Provinces of the Dominion. In the course 
of his inquiries, Prof. Fream appears to have discovered 
in “goose wheat” a novelty both of botanical and agri- 
cultural interest. This part of the Journal also contains 
a report on the field and feeding experiments at Woburn, 
by Dr. J. Augustus Voelcker, in which the author gives 
evidence of the same attention to accuracy and matters of 
detail as were so eminently characteristic of his late 
father, to whose vacant post as consulting chemist to the 
Society he was recently elected by the Council. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, refecRd manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it ts impossible otherunse to insure the appearance even 
of communications containing interesting and novel facts.) 


“ An Earthquake Invention ” 


WITH 1eference to the correspondence on this subject in this 
week’s NATURE (vol. xxxi p. 213), will you permit me to state 
that the gentleman to whose paper in the British Association 
Report for 1884 Prof Piazzi Smyth refers has long been a 
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resident of Japan, that he is now on a voyage from that country 
to Australia and New Zealand, and that ıt must, therefore, ın 
the ordinary course of things, be some months before he can see 
and reply to the correspondence in question. In the mean time, 
it may not be amiss to point out that the capital of Japan is 
about 12,000 miles from the learned societies of Europe and 
their Proceedings, and that there, as described, a man must be 
content to work with what hê finds at his hand; there aie no 
geat public libraries in which we can find out readily what has 
beet done before in any particular field. Mr. Stevenson’s paper 
appeais to have been published twenty years ago, and the 

neces aie that it never, hom that time to the present, reached 
the East. That it never came to the knowledge of ‘‘the B.A. 
man ” will be readily believed by the many readers of NATURE 
who know what a careful and conscientious worker that man 1s. 
Besides, unless it be presumptuous in an unscientific person to 
say so, the learned Piofesso1’s solitary premiss does not at all 
support his amiable conclusion. If he will again exanune the 
letters, to the publication of which he appears to have given his 
consent without a clear notion of what fe was doing, he will 
doubtless perceive that one man may out experiments 
m Japan in 1884 without knowing that similar experiments had 
been carried out by another man in England in 1864 , and when 
Piof. Piazzi Smyth has 1eached this pomt, ıt may occur to hım 
that the tone and expressions-of his letters, so far as they refer 
to the gentleman in Japan, require mote consideration than they 
received when they were penned. 

Tt should also be added that these experiments with regard to 
buildings in earthquake countries form only one of a long senes 
of investigations which the gentleman in question has for years 
past been pursuing over the whole domam of seismology, Most 
of his numerous papers on this subject have been noticed from 
tıme to time in NATURE. M. 

Gray’s Inn, July 3 





On the Occurrence of Lumpenus lampetriformis and 
Gadiculus argenteus off Aberdeen ` 


I RECORDED and figured in the Proceedings of the Zoological 
Society for 1884 the first pemes of Lumpenus lampeti iformis 
obtained in Great Britain. It was a male 10.7 inches long, cap- 
tured trawling by Prof. McIntosh, fifteen mules off St. Abb’s 
Head. On June 20 I ieceived a letter fiom Mr. Sim, of Aber- 
deen, inclosing a sketch of a fish which had become entangled 
in the net of a steam trawler, anti which specimen he was good 
enough to forward for my mspection. It ıs a female of the same 
Hora 8°6 inches ın length, in which the caudal fin differs fiom 
that of the male example in that its form is lanceolate, The 
second specimen, which I received at the same tıme from Mr. 
Sim, was that of a Gadteulus argenteus, Guichenot, which was 
cast up on the beach afte: a shght storm on Apul 13, 1885. To 
this latter fish a considernble amount of interest attaches itself. 
Pertaining to a genus whose habitat 1s considered imtermediate 
between the littoral and deep-sea zones, I have been in doubt 
whether it has or has not been previously obtamed off our 
shores. Couch labelled a fish of this species from the Porcupine 
Expedition as Macrourus linearis, and which 1s in the Bultish 
Museum collection. Of it he wrote as follows :—‘‘ Much 
resembling a whitmg, but shorter in proportion to its depth and 
with a much Jarger eye. Caught fiom a depth of 183 fathoms, 
muddy ground, 54° to’ N. and 10° 59’ W. Length about 
6 inches ; no barb; the head short, eye large, mouth capacious, 
teeth small, dorsal fins three, anal two, tail a little concave, 
colour in spirit pale yellow. If we can suppose that a whiting 
can live at such a depth, we can suppose also that the eye might 
become larger and the body rather shorter, proportionally, but 
otherwise it is a distinct species and yet neaily alike ; but from 
ae latitude, and especially the longitude, ıt is scarcely a British 

s 

I should hav@ deemed a fish from such a spot undoubtedly 
British, but as I was not quite sure whether Mr. Laughiin, who 
had been in charge of the fish collection in the Porcupine Expe- 
dition, might not have inadvertently mixed up Mediterranean 
forms with those from higher latitudes, and as Gadrculus 
orgenteus originally was obtained from the coast of Algiers, I 
wrote to him on the subject. However, he would only ieply 
that ‘fI donot think he [Mr. Couch] had any of the Mediter- 
ranean fish ; I cannot remefnter, it 1s so long ago.” It is very 
integsting being able, after so many years’ interval, to adduce 
corroborative evidence as to this fish being entitled to a position 
in the Buitish fish fauna, the Porcupine specimen having been 


NATURE 


223° 


obtained on the west coast of Ireland, Mr. Sim’s on the east 
coast of Scotland. The specimen is 3'3 inches in length, 
D. 11/13/15, A 16/16, L. 1. 56. There is a dark spot at the 
base of the anterior rays of the first and second dorsal fins. 
Cheltenham, July 4 Francis Day 


Swallows 


If “E. H.” will take dowa a swallow’s nest (Hirundo urbica) 
directly afte: the young brood has left it, he will find the mng 
swarming with two species of active insects altogether out of 
proportion as to size of the swallow on which they are parasitic. 
At the same time also the nest contains numerous ovate pupa 
as black as jet, evidently the offsprings of the insects which, if 
kept during the winter following, wall develop into wonderfully 
active wingless fago, which, when liberated, are difficult to 
capture aud kill. ese are the gnats, &q., to which “E, H.'s” 
informant alluded, but they approach in size nearer to sheep 
lce. Under the micioscope they are interesting objects. Circu- 
lation can be watched, and in addition to a pecularly-formed 
head, pointed :1ndimentary wings can be seen in shape much like’ 
the swallows. It appears to me that swallows do not hatch 
their parasites on their bodies, but incubate them in the lining 
of their nests; but a high degiee of heat is not necessary to 
develop the pupa. In my opinion there 1s no design or inten- 
tion on the pait of the swallow to breed or cultivate parasites for 
consumption during migiation. The hfe of the parasite depends 
on the existence of the swallow, and not the swallow upon the 
parasite. At the present tume I have nests in the corners of my 
windows, and when the migiato1y season arnves I can safely 
rely upon a collection of isects and pupa from them which I 
would gladly send to any of your readers who care to write for 
them about the middle of autumn. Wu. WATTS 

Piethorn, Rochdale, July 4 ` 





SWALLOWS are infested by at least three genera of parasitic 
two-winged insects, Ornithomyta, Stenopleryx, and Oxypierum 
Figures of these flies may be found in F. Walker's ‘‘ Insecta 
Britannica Diptera,” vol. ii, Tab. xx. O. S. 

Heidelberg, Gei many, July 4 





“The Evolution of Vegetation” 


As the science of botany is interesting to many peopis accord- 
ing as it throws light on biological questions, perhaps just now, 
while the Dawin Memorial 1s still fresh in your mind, you will 
allow one of the many to make known a want by inserting this 
letter ın your paper. 

Prof. Bower, m his aiticle, NATURE, vol. xxxi. p. 460, seems 
to tell the young botanist to go to the other side of the globe in 
oder to find fiesh fields of labour. This sort of work, I should 
think, 1s very much needed ; but if Prof. Bower or some other 
master in the science would publish his views 1elating to the 
evolution of vegetation, perhaps another motive would be added 
for the enteiprise. I hope I am not asking too laigely, though 
aware that men who have won good reputations may hesitate to 
print their theories. Yet a Parke: has given us ‘‘ Mammalian 
Descent,” and, what he has done to teach us in one direction, 
surely some one else will in another. 

On pp. 4 and 5, ‘Mammalian Descent,” we are told that 
there ae three groups of workers all labourmg to build up the 
truth as it is in Darwin-—the zoologists, the palæontologists, 
and the embryologists. Now theire me some botanists who 
would gladly make a fourth gioup if a teacher would arise to 
duect them where and how to work, even 1f that work was with 
the zoologists ım the land of the Monotremes or at home with 
the embryologists watching the development of plants, though 
the plants were of cellula: tissue only. 

I do hope that I have not written to you in vain. 

Bradford, June 23 J. CLAYTON 





t Foul Water 


ALLOW me to call attention to the fact every year—generally 
some time m May—the sea-water on this coast becomes in a 
condition that fishermen call ‘foul ” It is due to the presence 
of enormous quantities of gelatinous masses of small size antl 
spherical, cylindrical and irregular forms, in which nucleated 
granules ale imbedded. Afte: immersion, even for a few seconds, 
ropes, nets, &c., feel as if they had been dipped in thin glue. 
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The men allege that this ‘‘ foul water” has an injurious effect 
upon their ie and also lessens their take of some kinds of 
fish. It continues for about a month and then disappears. This 
year I have hag ard still have some of the organisms under 
microscopic observation, and I am very anxious to know if they 
have already been the subject of scientific inquiry, or not ; and 
also information as to the geographical extent of their diffukion. 
~ Sheerness-on-Sea W. H. SHRUBSOLE 





Composite Portraits 


IT is most unfortunate, but an obvious fact, that in the sheet 
of composite portraits of American notabilties ın NATURE of 
June 25, Figs. 2 and 3 ae impressions from one and the same 
negative. Not only are they alike, but they present the same 
peculiarities, even the same defects. If it were not so, they 
would serve to blow to. shivers the whole edifice founded upon 
such aveiages ; for if 16 naturalists and 31 academicians present 
two composites which are indistinguishable, to what purpose is 
the average? C. M. INGLEBY 

Athenæpm Club 





IRIDESCENT CRYSTALS OF CHLORATE OF 
- POTASH 


TRE appearance of Mr. Madan’s paper in NATURE, 
vol. xxxil. p. 102, induces me to offer some addı- 
tional remarks on this subject. 

In the discussion that followed the reading of my paper 
Mr. Crookes referred to the closely analogous spectia 
exhibited by opals, as described in his paper (Proc. Roy. 
Soc., vol. xvii). This paper, though it came before me 
at the time when it was read, was not in my mind when I 
wrote my own. I called shortly afterwards at Mr. 
Crookes’ house, and saw the spectra of his opals. Sup- 
posing that there were sufficient grounds for the commonly 
received idea that the colours of the opal are due to fine 
tubes in the mineral, we did not at the time conceive 
that the phenomena could be the same; were ıt not for 
this, I should certainly have added to my paper a refer- 
ence to that of Mr. Crookes. 

Mr, Crookes was so good as to lend me his opals for 
more leisurely study. The further examination has so 
impressed me with the similarity of character of the 
spectra, that I am strongly disposed to think that the 
colours of the opal and those of the chlorate crystals may 
be due to the same cause. This does not, however, lead 
me to attribute tubes or stnæ to the chlorate crystals, 
the structure of which can comparatively easily be made 
out, but to doubt very greatly the theory which attributes 
the colours of opal to fine tubes. 

Mr. Madan does not profess to have actually seen in 
the chlorate crystals such tubes as he supposes to exist, 
nor could I see anything of the kind on examining some 
of the crystals I have got after the appearance of his 
paper. On the other hand, I notice that Brewster did 
not state that he had actually seen the supposed tubes, 
but merely inferred their existence from a comparison of 
the appearance under the microscope of the precious opal 
with that of hydrophane. And Mr. Crookes tells me that 
an opal is not spoiled or affected by being immersed in 
water or even oil The fact is thatit is extremely difficult 
to make out what the actual structure is with which we 
have to deal in the case of the opal, whereas in the case 
of the chlorate crystals it is unmistakable. Moreover, in 
the case of the chlorate crystals there is a wonderful uni- 
formity ın the phenomena presented by the same crystal, 

‘extending, ıt may be, over nearly the swhole of even a 
large crystal, whereas in the opal the cdlour extends over 
comparatively small patches ; and even a single patch is 
seen under the microscope to present differences of struc- 
ture in different parts. Hence 1f the colours in opal and 
those in the chlorate crystals are really due to a similar 
cause, it seems much more likely that a study of the 
phenomena of the chlorate crystals will throw light on 
those of the opal, than that the phenomena of the opal 


should furnish the key to the explanation of the colours 
of the chlorate crystals. 

In truth, I do not see how the presence of tubes, if such 
there be in the opal, would account for the phenomena, 
and especially for the very peculiar spectrum exhibited. 
The supposition of the existence of rows of tubes leads 
one to look ın the direction of @liffraction. But I do not 
see how monochromatic hght, or, at least, light almost 
monochromatic, can be obtained by diffraction. And 
even independently of this consideration there is one 
feature of the production of colour in the chlorate crys- 
tals which shows, at once and decisively, that at least in 
their case the colour cannot be due to diffraction. If an 
iridescent crystal be chosen with an even surface, and the 
flame of a candle in a dark room be viewed by reflection 
in it, it is found that the colour is seen in the direction of 
the regularly-reflected light. In fact, the coloured light 
forms a well-defined image of the flame of the candle, 
comciding with, or overlapping, the colourless image due 
to reflection from the first surface. This differs altogether 
from what we get ın the case of a grating, or in that of 
mother-of-pearl or Labrador spar. It agrees so far with 
the colours of thin plates, or the colours shown by reflec- 
tion by certain quasi-metallic substances, such as several 
of the aniline dyes, though the production of colour in 
these three cases is due to three totally different causes. 

It has been conclusively proved that the seat of. the 
colour in the chlorate of potash crystals is in a very thin 
twin stratum ; and I entertain myself little or no doubt that 
the colour depends in some way on the different orienta- 
tion of the plates of polarisation in the two components 
of a twin, and on the difference of retardation of the two 
polarised pencils which traverse the thin stratum. But 
anything beyond this is at present only a matter of specu- 
lation. I see only two directions in one or other of 
which to look for a possible explanation; but as these 
could only be propounded at considerable length, and the 
matter has not at present advanced further, I refrained 
from saying anything about it ın my former paper, nor 
will I further mention it here, 

In conclusion, I would mention an interesting paper on 
“ The Spectrum of the Noble Opal,” by Prof. H. Behrens, 
a copy of which I have just received by the kindness of 
the author. In this paper, which 1s printed in the Neues 
Fahrouch fur Mineralogie, &c, 1873, the author, who 
was evidently unacquainted with Mr. Crookes’s paper 
when he wrote his own, has described and figured the 
peculiar spectra of several opals. G. G. STOKES 


EXPERIMENTAL FARMING 


BN GLISH farmers are not readers. They do not 
know, apparently, that there is much to unlearn in 
the practice of their art, old as it may be. But although 
they will not allow themselves to be enlightened by books 
or newspapers, they are not incapable of imitation, and 
for that reason experimental farming, carried out in any 
particular district in a practical manner, has always proved 
useful. Up to the present time the history of experimental 
farms in England is, so far as their number is concerned, 
a meagre one. In the whole of Europe there are 160 
experimental farm stations, of which number the United 
Kangdom can boast of about half a dozen, including 
Rothamsted ; Woburn, which, by the Duk@of Bedford’s 
munificence, has become a field of experiments for the 
Royal Agricultural Society ; the stations of the Highland 
and Agricultural Society, of the National Board of Edu- 
cation 1n Ireland, and of the Agricultural Association of 
Sussex. It 1s a characteristic feature of our English 
system that the State lends no assistance to either of 
these establishments, while that of Sir John B. Lawes, at 
Rothamsted, has been conducted for many yeais on a 
princely scale by the owner at his sole cost. - o 
The Rothamsted station, founded in 1843, has become 
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the most prominent teaching establishment in the world. 
There is not a single point of interest connected with the 
cropping and manuring of the land, the forming and 
treatment of pastures, and the feeding of animals, which 
has not been made the subject of exhaustive experiment 
at Rothamstéd, while the silo experiments which have 
been lately undertakes fol the purpose of testing the 
“value, of ensilage, will probably do more for the instruc- 
tion of those land-proprietors and large farmers who are 
watching them than all else which has been said or done 
in regard to this much-praised cattle food. It would be 
strange indeed if agriculturists refused to listen to Sir 
Jobn Lawes, but although certain facts of prime import- 
ance in the long catalogue of useful lessons from 
Rothamsted have been widely distributed, the voluminous 
writings of the great experimenter, trusted as he 1s, are 
not read by one per cent. of those on whose behalf they 
were undertaken. Some of the more impontant teachings 
of Rothamsted have become so familiar that they have 
passed into agricultural axioms, such as “ phosphorus for 
turnips, nitrogen for corn.” We have ourselves known 
farmers who have travelled a hundred miles—a long 
flight for such men—for the purpose of seeing for them- 
selves at Rothamsted how corn might be grown continu- 
ously by means of small dressings of nitrogenous manures, 
and thus they have solved a problem of vital importance 
to themselves and their families. But comparatively few 
farmers will trust themselves so far from home, even ona 
matter of life and death, and it has become a business of 
pave importance to the rent-receiving portion of the 
ded interest to convey to the rank and file of tenant 
farmers the necessary knowledge which they are too 
inert and ignorant to acquire for themselves. 

In the hope of teaching farmers, the Royal Agricultural 
Society, the Bath and West of England Society, some 
landlords in Sussex, and others, are endeavouring to 1n- 
crease the number of experimental farms, Minds that 
are entirely untrained or ignorant can only be taught 
orally or by imitation. Put an attractive story into the 
hinds of an ill-instructed boy, and he will soon lay the 
book asidt ; but, read or relate the story to him, and he 
will probably be found a fascinated listener. It is the 
same with farmers and scientific farming. They cannot 
learn from books, but they will listen to the story by word 
of mouth. The leading agricultural societies are therefore 
making a timely move in considering the best methods of 
teaching tarmers by example—that is, by the multiplica- 
tion of experimental farms. Lectures delivered by pro- 
fessors, and listened to with stubborn incredulity, are of 
little use compared with experiments tried by the road- 
side and discussed at the market tables of the neighbour- 
hood. It is gratifying to notice, therefore, that at a 
recent Council meeting of the Royal Agricultural Society 
a new departure was announced in the appointment of a 
committee to consider how the National Society could 
best co-operate with local societies ın carrying out in- 
vestigations into subjects of practical utility in agriculture. 
An additional reason for multiplying stations is that, in 
consequence of the vanation of climate and other causes, 
farming is conducted under different conditions in the 
several districts. In one locality, for example, the special 
problem to be solved may concern the management of 
grasses, in another that of corn. Inallalike the object of 
the teachers of agriculture must be to substitute, so far 
as may be possible, the rule of three for the rule of thumb 
at present in vogue. 

At Rothamsted the experiments of the past forty years 
have related to the growth of continuous crops year after 
year on the same land, to the growth of crops under rota- 
tion, to the use of every kind of artificial manure, or of 
farm-yard dung, in varying quantities on every kind of 
crop, and, for the sake of comparison, to the omission of 
all manure on some of the land, to the manuring of per- 
manent pasture, fallowing, the use of various feeding 


stuffs, town sewage, the question whether plants assimilate 
free nitrogen, ensilage, rainfall, and the waste of nitrogen in 
land-drainage water. It has been stated that some of the 
elaborate investigations which have been conducted at 
Rothamsted are too “scientific” for humbler establish- 
ments." If by science we mean a complete knowledge of 
facts the phrase is hardly accurate, but no doubt some of 
the Rothamsted experiments were accompanied by the 
analyses of animals, plants, and soils, and could not 
therefore be repeated at ordinary stations. On the other 
hand, the most useful experiments for the instruction of 
farmers are those which relate to the effects of the 
different foods employed for plants and animals, and in 
these cases farmers can themselves form estimates of the 
results which will prove sufficiently accurate for practical 
purposes and may lead to the saving of millions which are 
now annually wasted through the ignorant use of manures 
and improper feeding of ammals. H. E. 





ELECTRICITY AT THE INVENTIONS 
EXHIBITION 


The Secondary Generators of Messrs. Gaulard and Gibbs 


HITHERTO there have been two means employed 
for electric illumination and the electric transmission 
of energy—vuz. supplying the electricity required for the 
lamps or other receivers (1) direct from the dynamo 
machines, and (2) from secondary batteries charged by 
means of dynamos. A third method has been recently 
introduced, by means of secondary generators, of which a 
small installation has been made at the Inventions Exhi- 
bition, to which we propose to refer in this article. 

The object of this invention is to supply a current 
which may be varied at will both as decide ectromotive 
force and quantity, and thus be made applicable to work 
at the same time arc lamps, incandescent lamps, and 
motors. The means by- which this result has been 
effected 1s by interposing between the dynamo machine 
and the lamp or other receiver of electricity a supple- 
mentary apparatus, by the use of which an induced 
current 1s produced proper to the particular receiver 
which it 1s desired to work, 

The National Company for the Distribution of Elec- 
tricity by Secondary Generators, which works the patents 
of Messrs. Gaulard and Gibts, originally used secondary 
generators of the following construction. They were 
composed of a thick insulated copper wire, surrounded 
by smaller coils formed of a number of thin insulated 
copper wires ; the thick central wire receiving the current 
from the dynamo, which was distributed through the 
secondary wires. This method of construction has been 
replaced by one of exceeding simplicity, in which the 
difficulty of insulation and complication of manufacture 
of the original form are done away with. 

The conductor for the pnmary current and the con- 
ductor in which the induced current is produced consist 
of a series of annular disks of sheet copper } millimetre 
in thickness and 3% centymetres in width, slit across at 
one part and furnished with projecting pieces extending 
outwards on either side of the slit. The conductor for 
the primary circuit is made up of a series of these annular 
disks, and the conductor for the induced current is made 
up of a second similar series, the two series being so 
interlaced that the convolutions of the helix formed by 
the disks for the prjmary circuit alternate with the con- 
volutions of the helix formed by the disks of the induced 
circmt. An annular disk of insulating material, such as 
paraffined cardboard, is placed between each convolution 
of the double helix thus formed, so as to prevent short 
circuiting between the helices and the several convolu- * 
tions thereof, and the projecting pieces of all the disks 
for the primary current are soldered or electrically con- 
nected together, and the projecting pieces of all the disks 
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for the induced current are similarly electrically con- 
nected. In constructing the secondary coils, they are 
fixed together between two insulating surfaces by bolts 
and nuts, tht projections by which the several conduct- 
ing disks are connected projecting helically or spirally 
around the coil (the projections of the primary altefnating 
with those of the secondary coil), and form convenient 
means for connecting up any number of convolutions as 
required. $ 

e end disks of one of the helices thus formed are 
connected to the leads of the pnmary circuit by pee 
screws, and the end disks of the other helix are similarly 
connected to the leads for the mduced or secondary cur- 
rent. Inthe centre of the disks ıs a hollow cylinder of 
paraffined cardboard or other suitable insulating material, 
around which the helices are arranged, and in this cylin- 
der is a core of soft iron, or of soft iron wires, which 1s 
capable of being automatically raised and lowered in the 
cylinder, so as to regulate as required the current passing 
through the coil. 

The main wire from the dynamo is connected up ın 
series to the primary helices of a group of secondary 
generators, and, in passing through the primary helices, 
induces a current in the secondaries, the tension of which, 
according to the experimental investigations of the in- 
ventors, increases first with the intensity or quantity of 
the primary current, and, secondly, with the rapidity of 
the interruptions or alternations, or the variations of its 
potential. Each secondary generator forms a complete 
mstallation, and can be put ın or out of circuit at pleasure. 
The secondaries may be connected up in series, in mul- 
tiple arc, or in multiple series, as desired, the connections 
being readily altered by means of a switch-board ; tension 
or quantity 1s thus obtained according to the nature of 
the current required.. The lamps or other receivers fed 
from thé secondary generator can be connected at will 
to their respective circuits, and are also independent of 
one another. 

These generators are made to work in connection with 
alternate-current machines, because the latter can be 
constructed up to almost any power, as no two parts of 
the machine having great difference of potential need be 
in close proximity, and the alternation of current may be 
made as quickly as desired. The generating dynamo is 
so constructed and operated that the quantity of current 
is preserved constant, and the tension is varied to carry 
this current through the piimary conductor against the 
varying counter electromotive force due to variations in 
the work done in the secondary circuits of a number of 
secondary generators. If W represents work, C current, 
£ electromotive force, and & resistance, and if either of 
these factors be changed, the others must be altered in 
the same ratio, according to the formula— 

- 2 
WaCEn ORS, 
if uniform effects in the secondary circuits are to be 
desired. 

One of the chief characteristics of this system 1s that if 
the primary current be kept constant the loss due to 
resistance remains fixed, no matter what energy is trans- 
mitted—so that if an increase of energy 1s desired, the 
only factor that has to be increased is the electromotive 
force, which bears no ratio to the Joss in the conductor. 
This circumstance is of importance in any house-to-house 
lighting scheme, where a conductor mpy be laid down to 
supply a certain area, and if the lights are not taken up 
at once, the necessary current can be supplied later within 
the limits of the dynamo, by increasing the electromotive 
force, without increasing the size of the conductor, the 
‘strength of the current, or the loss in the line. 

As regards the very high potential required upon the 
secondary generator system, the danger is limited to the 
supply station, as between the two poles of the main 
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dynamo there is an unbroken metallic circuit, which 
maintains the continuity of the flow of current; and as 
regards each secondary circuit the work done is repre- 
sented by a secondary generator, and the only danger 
would be in grasping both primary teiminals at once 
which may be made any of performance. It will 
be necessary as regards the dynanfo that it shall be insu- 
lated from the earth, and also that such parts of the” 
circuit as carry high tension electricity shall be so pro- 
tected that it shall be impossible to make contact between 
them and the earth. 

In comparing this system, in which there is a loss in 
the transformation of the energy by the secondary gene- 
rator, with the direct sytem this loss will have to be 
balanced against that caused by resistance due to distance, 
whilst as regards the regulation of the supply of energy, 
this is effected by means of a regulator working the 
exciting machine of the dynamo at the station; by its 
means, when a secondary generator is cut out of circuit, 
a proportionate amount of poweris saved. The secondary 
generators also regulate the energy absorbed, so that a 

erfect control of power is obtained, which is especially 
important for domestic ud eae! of electricity, as, when a 
suitable current measurer has been designed, consumers 
will be able to pay simply according to the amount 
consumed. 

At present the extreme northern end only of the East 
Arcade at the Exhibition is being lighted on this system ; 
it is proposed, however, to extend it to the full length of 
the East Arcade and to the concert-room. 


THE AFGHAN DELIMITATION COMMISSION 


WE are indebted to the courtesy of the Kew authorities 
for the opportunity of publishing the accompanying 
letter from Surgeon-Major Aitchison, C.1.E., F.R.S , which 
gives the most recent account of his work as naturalist to 
the Expedition :— š 


Camp Tir-Phul, Northern Afghanistan, 
' 6 miles from Khusan 


DEAR SIR JOSEPH HOOKER,— 

I am now able to write to you with some pleasure, as I 
have been able to put together this year some 300 species 
in all. The last 100 I obtaimed on a ten days’ trip that I 
made from this camp. I left this on April 25 under very 
bad auspices, as it had blown all night and was blowing 
a temible gale with every chance of a heavy fall of rain 
from the north. But I started and got as far as Khusan, 
in the vicimty of which, beside the ruins of an old “ serar,” 
I halted. I picked up a few odds and ends, the chief 
attraction was the Xosa and lw (if a new sp} min. It 
covers the whole country in localised patches, and being 
very dwarf in habit, not above 2 feet, the flowers are seen 
to perfection ; they open out expanding almost flat, when 
the brillant eyes, formed by the claret colour of the bases 
of the petals, gives it quite a character. Amongst my rose 
hips sent to you last year this was one of the species, I 
hope to be able to supply you with a lot more, it would 
make a lovely flower border. 

I marched next to a place on the right bank of the Hari- 
rúd River opposite Toman-4gh4, fifteen miles. Our route 
lay over a plain that had once been the bed of the mver 
where the river had made a great bend ; the river, after 
silting up this bend, had left it. The most characteristic 
plant here was a Rhubarb, usually with 3-root leaves of 
immense proportion for the size of the flowenng stem ; 
these leaves are so pressed flat to the ground that it 
reminds one more Ai the Victoria regia Jeaves (without 
the margin), and this 1s the habit of the plant; the plant 
was fruiting, having large winged fruit of a most brilliant 
scarlet; it will make a grand thing ın gardens. The 
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beautiful colour of the frmt 1s much helped out by the 
splendid green of the leaf background. There are, one 
may almost say, no leaves on the flowering stem—one or 
two most minute. I measured one of the largest on the 
ground: it was 4 feet from the base to apex and 5 feet 
across ; the other two with this one were a little smaller ; 
the three together gave $t a véry curious look. I hope soon 
Yo get.the seeds home. I have collected a good deal of 
the root; it is called “Fools Rhubarb” owing to.its 
purgative qualities, and curiously enough the fruit is em- 
ployed in preference to the root as a purgative, given as a 
decoction. With the exception of an occasional woody 
shrub that may nse to five feet, the place was covered 
with a species of Artemisia (probably several) about 2 feet 
high, and occasional Umbellifere. There were no trees 
of any sort: these are only to be found in the river bed 
—viz. Populus euphratica, and two species of Tamarisk 
and a Lycium. At Tomän-ághá, in the bed of the 
river, was a woody salsolaceous shrub which I do not 
know. I got good specimens of the wood and flowering 
branches. 

I left Tomăn-ághá on the 28th, passing the remains of 
some old ruins two miles from my encampment, and 
turned east by north towards “ Galicha” (a carpet). As 
we marched along, fancy crossing the markings of two 
pairs of carriage wheels! These had been made some 
months ago by the carnage of a Persian Prince who had 
come to our camp at Gulran to be doctored The route 
lay now across towards the base of the Paropamissus 
range over a most extensive plain on which the attraction 
was a miniature forest of a species of Umbelliferze, ex- 
cessively like, but not the, Assafcetida. This was ın full 
bloom, the stem and flowers being at first all of a Iight 
orange yellow; as the fruit mpens, the whole colour 
changes to a russet brown. Each flowering stem is from 
3 to 5 feet high, and there are usually 50 plants to 100 
yards square, the interspaces being altogether filled up by 
a grass of a foot in height. On the 29th, left Galicha for 
the Kambao Pass to enable me to cross through the 
range. Our march lay over a,plain the continuation of 
that of yeSterday, and which from its extent 1s lost to the 
sight. This is celebrated as the plain of the wild donkey, 
and here I counted sixteen herds of at least 10,000 ın 
each. The nearest was a mile off, and their presence was 
recognised by a cloud of dust rising in a swirl on their 
galloping—lke the smoke from the chimney of a steamer. 
It was a most extraordinary sight, watching these clumps 
moving from place to place. They are occasionally shot 
and eaten. T forgot to tell you that, except my own 
party, there was probably not a human being within thirty 
nules of us. The country has #¢ inhabitants, and until 
the nomads turn up with their flocks from the lower 
regions it is a desolation. The last part of our march 
was for six miles within the ridges of the base of the hills, 
and here in the stream beds Tamarisk was the only (woody) 
shrub. I halted some five miles to the west of the pass, 
hoping to make a great haul on the 30th. From the 
moment of entering these valleys they seem a mass of 
colour—one from buttercups (one species only), another 
from a poppy; the bed of the stream purple with 
a tall onion, and the interstices green with one grass. 
I had previously got most of the things so promising 
here, but saw signs of getting into a very fine new 
lot. On the Inorning of the 30th a regular hurm- 
cane of wind blew from the north, so that I thought 
the best plan would be to move my camp across the pass, 
and get a better and more sheltered locality. I just 
managed to get to the north-east side, when it dsd come 
down—such a torrent! but as all preparations had been 
made we were comfortable ; had 1 remained on we must 
have been swept out of our old camp. 

May 1 proved a most superb morning, so I was up and 
out at 6 a.m., went straight back to my old encampment 
on the west side, and from there collected back. I got 
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some thirty-five species—a second Arum; a Prunus; an 
Eleagnus, of which I sent you the fruit last year; one 
Pistachia bush, a large number of Astragali, which I feel 
sure will stump Baker ; a curious Rubiaceous shrub, a fine 
Orobanche, only five grasses, and a most lovely everlasting 
pea, hké the ordinary English cultivated one, only dwarf. 
I believe everything here 1s dwarfed by exposure to the 
winds. You cannot understand the difficulty I have with 
it in collechng. To save my plants at all, 1 have to put 
them af once into paper. ‘It takes three of us to do this, 
and not allow paper or plants to blow away. I must say 
it does not improve one’s temper. 

I got one or two species of a very nice Gentian 
lke Gentiana Kurroo of Royle, the altitude of 
Hari-rid River, 2000 feet; Kambao Pass, west side, 
2900 feet; pass itself, 3550 feet; Kambao on north- 
east, 3250 feet. Nota fern of any sort, not even Ophio- 
glossum, which I looked upon as a certain find. I spent 
my second day—viz. May 2—at the camp on the north-east 
side of pass; here there ıs a fine hawthorn, from which I 
collected flowers in bud on the rst. Along the whole of 
this range, well within it, where the water is sweet and ` 
the air cool, the hawthorn, a common plum, and Amyg- 
dalus eburnea, are more or Jess plentiful. I picked up an 
Oxygraphis, and a very pretty geranium with a most 
curious potato-like root, only the tubers are heaped up on 
each other when there is more than one toa plant. You 
know they made me naturalist, so, in addition to collect- 
ing plants, I have to shoot poor little birds, and I hate it. 
I got two bee-eaters, the one more lovely than the other, 
and a nightingale. 

On the 3rd I marched to a place 8 miles nearer our 
first Gulran encampment. I had picked up most of the 
cream, and there was not much, except additions in the 
way of fruiting species, tobe made. This I did, and got 
a venomous snake which may be a cobra—all but walked 
on to him—s feet long and 6 inches at his thickest, fangs 
three-quarters of an inch; a most unpleasant fellow to 
meet. I shot him, and after marnie I had killed hım, 
cut off his head and neck to keep (I could not keep his 
whole body), when Io! his body, minus his head, walked 
off searching for escape, the head trying to fang its own 
neck. 

On the 4th I moved still east-by-north some 12 miles to 
our first encampment at Gulran. I got some nice things 
en route, and had just ticketed and arranged them pre- 


aratory to great work for the morrow, when in came a 
etter from Sir Peter Lumsden telling me to return at 
once. Alas for my great expectations! I packed up, 


and we moved camp at 2 a.m. on the 5th, marched up 
the valley, passing our second Gulran encampment, and 
on south to the east-by-north side of the Chashma-sabz 
Pass. I had no time to halt and collect, I passed a 
Gladiolus and an immense number of things. On the 
pass I collected the “ Siah-chot,” which is to me, in all 
probability, Cotoneaster nummularia. 1 had collected 
its fruit and sent it to you from these very bushes. I got 
it in this pass last year. It is from this shrub that “ Shir- 
Khist,” the manna of these parts, 1s collected. I have 
sent you a bottle of it packed amongst some other things. 
They have two other lands—one from a Tamarisk and 
the other from Alhagi. I myself collected it from a 
Salsola. JI got across the pass by 2 p.m. ; halted until 
8 p.m. and got into Tir-Phul at 8 am., the camels at 
10 a.m. of the 6th; did 60 miles in 34 hours—good going 
for camels, and mey more or less on foot. 

I am glad I am in, because my plants had to be looked 
to. I got, as I said before, 100 species in this tour, not 
less than 1200 specimens. It 1s much harder work than 
Kunam; the fact is, I am not younger, and my back 
wants a good deal of oiling. 


Yours very truly, 
J. E. T. AITCHISON 
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AN OLD DRAWING OF A MAMMOTH? 


S an addendum to the historical review of the 
thammoth discoveries in Siberia and the traditions 
to which they have given rise, which I have rendered ın 
the “Voyage of the Vega,’ I have the pleasure of pre- 
senting a curious drawing of the animal, discovered among 
the Benzelian MSS. in the Linköping library. My atten- 
tion was directed to the original by the president, Herr 
Hans Forssell, who, in his memoir of Erik Benzelius the 
ounger, has given an account of the roceedings which 
it occasioned in the Upsala Scientific Society.? 
The drawing bears the following inscription :— 
“The length of this animal, called Behemot, is 50 


Russian ells ; the height 1s not known, but a nb being 
5 arsin long, it may be estimated. The greatest diameter 
of the horn is half of an arsin, the length slightly above 
four ; the tusks like a square bnck; the foreleg from the 
shoulder to the knee 1} arsin long, and at the narrowest 
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part a quarter in diameter. The hole in which the 
marrow lies is so big that a fist may be inserted, other- 
wise the legs bear no proportion to the body, being rather 
short. The heathens living by the River Obi state that 
they have seen them floating ın this river as big as a 
‘struus, fe. a vessel which the Russians use. This 
animal lives in the earth,’and *dies as soon as ıt comes 
into the air.” à z 

On the reverse of the drawing we read :— 

“This drawing and description is given by Baron 
Kagg, who has just returned from captivity in Russia and 
Sibena,! 1722, in Decembri.” 

This drawing was exhibited by Benzehus at the meet- 
ing of the Upsala Scientific Society, December 14, 1722. 
The statement referring thereto in the Journal of the 
Society 1s as follows :— 

“Herr Benzehus exhibited a good drawing of an 
animal, transmitted by Baron Kagg, who has just re- 
turned from captivity in Russia and Siberia, which the 








Siberiaks call Mehemoth or Mammont, which has caused 
many to believe that ıt was identical with Behemoth of 
Job. Herr Prof. Rudbeck and Dr. Martin maintained 
that it was a sea animal, moreover as Herr Kagg stated 
that it was found at the River Obi. To this was added 
that Capt. Lundius had said that its bones were mostly 
found in the earth by the river. With regard to the 
animal being drawn with claws, Prof. Rudbeck pointed 
out that as yet no animal cornigerwm had been found also 
to be unguiculatum, without being palmipes or having 
skin between the toes like geese, &a It was decided to 
write to Herr Kagg, requesting some information about 
the figure, and asking how he had obtained it, so that it 
might be ascertained whether it was reliable. There is a 


7 Published in Frer (Journal of the Swedish Anthropological and Geo- 
gophioal Society), 1884, Parts 7 and8 (Translation communicated by the 
r. 


0 
* “Svenska Akademiens handlingar” (Proceetings of the Swedish 
Academy), Part 58. Stockholm, 1883, p. 315- 


description about this Mehemot in Capt. Muller's account 
of the Ostiaks,”? 

At a later meeting, January 11, 1723, Dr. Martin stated 
that he had carefully examined works of zoology, whether 
there existed any sea animal like that shown at the last 
conference, but had found nothing like it, although the 
head—excepting the horns—and probably also the feet 
and the tail, were like those of the hippopotamus of the 
River Nile. At the same meeting Benzelius announced 
that Lieut.-Col. Schonstrém had promised to forward a 
whole tusk of this remarkable animal. 

On later occasions too the animal was discussed by 
the Society. Thus on January 18, 1723, a letter was 
read from the learned linguist, Sparfvenfelt, wherein he 
explains the derivation of the words Behemoth and 


1 Major L. Kagg was taken prisoner at the River Dnieper in yog, and 
brought to Tobolsk, whence he returned in 1722. 
* J.B Mullers ‘Leben und Gewonheiten der Ostiaken unter dem Polo 
Arctico wohnende,” &c. Berlin, 1720. 
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Mammont; on February 15 a letter was read from 
Benzelius, stating that Kagg had received the drawing 
from a Capt. Tabbert, and that he could give no informa- 
tion as to its correctness. Again, on October 3, Benzelius 
exhibited a large bone, almost petrified, which was the 
jaw of a Mammont, or as 1t was called Behemoth, received 
from Tobolsk in Siberia, through Capt. Clodt von Jurgens- 
harg, and, on November 22, Benzelius exhibited “part of 
the tusk of a Behemoth, which was exactly like ivory.” 
Finally, Benzelius communicated with the Russian Chief 
of Mines, Tatischew, who, in a letter dated May 12, 1725, 
had given long and important information of the history 
of the mammoth. This letter is printed in “ Acta Literaria 
Suecize ” (vol. ii, p. 36, 1725). 

$ A. E. NORDENSKIÖLD 


NIAGARA FALLS: TRE RATE AT WHICH 
THEY RECEDE SOUTHWARDS 


TRE diagrams are from the map issued by the New 
York Commission for the establishing a State 
‘reservation at .the Falls, based on surveys made in 
August and September, 1883, by Thomas Evershed, 
under direction of Silas Seymour, State Engineer and 
Surveyor. The scale of the diagrams is one half that of 


& 





1883 


f 


the map, which is on a scale of four chains to the inch. 
To have given all on one diagram with the intervening 
Goat Island would take up nearly an entire page of 
NATURY, and if the scale were smaller ıt would fail to 
show clearly tbe distinctive features of the changes in 
pope Fig. 1 shows the Canadian or Horse-Shoe 
Fall, Fig. 2 the Eastern or so-called “American” Fall— 
a misnomer too deeply rooted in usage to be now sup- 
planted by some more fitting name. 

The rate at wich the Falls are receding has been a 
matter of interest to geologists for over fifty years, but 
the results so far reached have been conflicting and in- 
conclusive. The manner in which the Falls work back- 
ward, undermining their brink, is so well known from 
Lyell’s clear description, that I shall not repeat it. 

In 1830, Bakewell, on the basis of such information as 
he could gather from old inhabitants and from his own 
observations, concluded that during the previous forty 
years the Falls had receded at the rate of three feet per 
annum. 
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Lyell, from such materials as he could obtain durin 
his own visit in 1841 and 1842, estimated the annu 
retrograde motion at only a foot. It is sufficient to recite 
such discordant results arrived at by two careful investig- 
ators to show how imperfect were the materials at their 
disposal,» nor will any one who has been on the spot 
wonder at their differing so greatly. It would be possible 
to roughly compute the southward movement of the 
innermost recess of the Canadian Fall by referring its 
position from time to time to some fixed points on the 
adjoining shore, but any conclusive determination of the 
movement of the entire Fall could not be obtained in this 
way. The map referred to gives the outline of the Falls 
as determined by three surveys: the New York Geo- 
logical Survey of 1842, the U.S. Lake Survey of 1875, 
and Evershed’s Survey of 1883. The contours of the brink 
as established by these enable us to measure the total 
movement. 

I divide the contour from £ to Goat Island into thirty- 
three sections, disregarding for obvious reasons the over- 
flow north of 8, on the Canadian shore. From £ to « are 
eleven sections, from e to ¢ are twelve sections, from ¢ to 
Goat Island are ten sections. It is obvious that much 
the greater work has been done between £ and ¢, and that 
the innermost recess has kept in the same relative posi- 
tion, | 


SOALE OF FEET 


o iy 
D28 FT. TO THE INOH 





Fig.2. 


The means of the measurements on the sections, along 
perpendiculars from the contour at the date of each 
survey, measured on a tracing of the published map, give 
the following results for the Canadian Fall :— 


8 
ending in endingin ending in 
1875 1883 “7 1883 
M - ion al f. ft ft 
ean aggregate recession along con- 
tour of 2000 feet, from £ to Goat 
Island=... a ck e a a BO — 114 
Mean egate recession along con- 
tour of 1200 feet, Bto¢= . — 60 — 
Mean annual rate of regression along 
the whole contour where a visible 
change was effected = .. we 2b aa 74.. 2} 
Total maximum regression at the in- 
- mermost recess =... a. < a IIB a. 135 e253 
Annual rate of maximum regression= 3%... 16%... 64 


The “ American” Fall, measured in ten sections, gave 
a total mean recessidh of 374 feet ın the 4) years ending 
in 1883, which is at the rate of about 10 inches per 
annum. 

I do not know that I have seen any estimate attempted 
of the relative volumes of water passing over the two 
falls. From such imperfect data as 1 have, referring to 
depth and swiftness, I should think that the rate of 
erosion for each fall gave some approximation to the 
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volume of water discharged over each; that is to say, 
2% feet per annum for the Canadian Fall, § foot per 
annum for the “American” Fall, would signify that the 
former pours over its brink three times as much water as 
the latter. 

At the rates of recession above shown it is evjdent that 
at no very remote age the two falls were united in one 
when abreast of the pomt in Fig. 2 marked “ New York 
Shore,” and the entire width was about the same as that 
of the present Canadian Fall alone. Moreover, the mean 
width of the fall, from the time it commenced its work at 
the “heights,” seven miles below its present position, 
according to Lyell’s statement as to the gorge of Niagara 
River, was not greater than the present Canadian Fall. 
Adding together the present work done by both falls, we 
should have about 34 feet per annum as the backward 
work performed when the entire volume poured over a 
single fall of the width of the present Canadian Fall. 

At this rate 10,000 years would seem sufficient time for 
the tutting out of the present gorge terminating at the 
“heights” towards Lake Ontario, instead of Lyell’s 
estimate of 35,000 years. All attempts to calculate the 
rate of movement proceed on the assumption that the 
hardness of the lime-rock and shale, the volume of water, 
and the height of the fall, were, for the whole distance, 
much the same that they now are; I merely use these 
same assumptions. It in no wise reflects on Lyell’s 
judgment that he should have erred so greatly in attempt- 
ing to estimate the rate of regression, while yet the 
contour of the fall at different periods had not been 
fixed by triangulation. He was ever the first to lay aside 
a conjecture when he could lay hold of something more 
solid in its stead, and it was by his candour and sound 
judgment in discussing natural phenomena that my 
interest in such matters was chiefly awakened. 

The statement made by him that Hooker, his guide in 
1841, reported that an indentation of 40 feet had been 
made ın the “ Amencan” Fall since 1815 seems to con- 
tain the basis on which he estimated the rate of regression 
fo. both falls, as this amounts to a little over one foot per 
annum. A reference to the results given by me show this 
to have been approximately correct for the mean rate at 
the “American” Fall, but wholly inapplicable when 
applied to the much more important Canadian Fall. 

A consideration of his section of the Niagara River 
leads me to suppose that the falls in the earher part of 
their history worked even more rapidly than now in un- 
dermining ,the (brink, but I will not venture further upon 
your space at present. EDWARD WESSON 

Providence, RI., U.S.A., June I 





NOTES 


THE Hon Wiliam Macleay, one of the members of the 
Senate of Sydney University, has undertaken to give four fellow- 
ships, of 400/, a year each, for natural science, and to bequeath a 
sum sufficient to endow them permanently. In oider to prevent 
any sleepy Fellows, we aie told, fiom being quartered on this 
foundation, he stipulates that they must all have taken the degree 
of B.A. in the University, must be actively engaged in original 
study and research, and must not hold any other lucrative 
appointment, and the appointments are to be renewed every 
year, so as to give an oppoitunity for conecting any abuse. 


THE Daiwin Medal—founded by the Midland Union of 
Scientific Societies in honour of the gre&t naturalist, and for the 
encouragement of original research—has been awaided for the 
curient year to Mr. W. J. Harrison, F.G.S., of Bumingham. 


THE long excursion of the Geologists’ Association this year 
will be to Belgium (the Meuse and the Ardennes, Buussels, 
Dinant, Namur, Liége, Maestricht), under the direction of M. 
Ed. Dupont (Director of the Museum, Brussels, and of the 


Belgian Geological Survey), Prof. A. Renard, Dr. E. Purves, 
and Prof. J. Gosselet. The party will meet in Brussels on 
Monday, August 10, and will proceed the same evening to 
Charleroi. Further particulars as to fares, routes, &c., will be 
given in a special circular, which will also contain fall par 
ticulars of the geology, with iJlustrations and references. The 
total expense during the five days of the excursion (Tuesday to 


- Saturday) will vary from 15s. to 20s. per day for each person. 


will include conveyances ; also a special steamer on the Meuse, 
stopping at the various points of interest. By this arrangement 
much can be seen in a short time. The papers on the geology 
of Belgium read at the July meeting will be printed, with map 
and illustrations, for the use of the members during the excursion. 
Those proposing to join this excursion are requested to give 
early notice to the Secretary, who will supply further information 
if required, 


A MONUMENT was unveiled last week at the Ecole Normale, 
Pans, to Dr. Thuillier, the member of the French scientific 
mission to Egypt who died of cholera at Alexandria in 1883. 


THE anniversary meeting of the Sanitary Institute is held to- 
day at the Royal Institution at 3 p.m. The chair will be taken 
by Sir John Lubbock, Bart., D.C.L., F.R.S. An address will 
be delivered by Prof. W. H. Corfield, M.A., M.D., entitled 
“ The Water Supply of Ancient Roman Cities.” 


THE new buildings which have been erected in Chancery 
Lane and Fetter Lane for the purposes of the Birkbeck Literary 
and Scientific Institution were opened on Saturday afternoon by 
the Prince of Wales. The building, of which the foundation- 
stone was laid by the late Duke of Albany, contains accommoda- 
tion for 6000 students. On the fist floor are the library, reading 
and coffee rooms, and on the three floors above are the class 
rooms, A sum of over 20,000/. has been expended on the 
premises, which appear to be admiiably adapted to the purposes 
for which they are intended. 


Tue Swedish Governmegt have despatched Capt. R Nissen 
to Kiel and Hamburg for the study of the chrononfeter observa- 
tories there and matters relating thereto. A sum of 250/. has 
been further awarded to Capt. Nissen for his valuable meteoro- 
logical, astronomical, and magnetic observations during the 
recent ciuse of the Vanadis around the world, A sum of money 
has also been granted to Dr. G. Tiselius, for the study during 
the summer of the attempts in progress in certain parts of 
Sweden of forest-cultivation from seeds; and a similar sum to 
Herr L. Baltzer for the drawing of the Runic inscriptions in the 
province of Bohus. It has further been decided to appoint an 
agent in London for one year to study and report on the fresh 
fish trade between Sweden and England, and the means to be 
adopted for its advancement. 


THE Swedish Government have granted Dr. A. W. Laungman 
a sum of 350/., in addition to hts yearly salary, for the study of 
the herring and herring-fisheries of the west and south coast of 
Sweden, and the publication of the material collected. 


AN unusually bright meteor was observed at Sodertelje, near 
Stockholm, on the night of June 5, at 11.5 p.m. It came from 
the south, and went in a straight line west-east at about the 
height of Orion above the honzon. It coffld be followed with 
the eye in its course between Sirius and Algol, where it disap- 
peared, The apparent size was one-fifth of that of the moon, and 
the colour brilliant white. i 


ADVICES received hom Iceland by the last mail are ot a very 
disquieting character. Of the bodies of those killed by the 
avalanche in February last, twenty-four have been recovered, 
and the authorities have prohibited rebuilding in the valley. The 
weather during the spring has been exceedingly bad, snow falling 
incessantly from May 18 till June 5, and although the sea is open 
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the fishing has in consequence been very bad. Agriculture aad 
cattle-grazing are also very backward in consequence of cold 
winds and night-frost. In many places cattle have died from 
starvation, and if things do not soon mend there will probably 
be famine in the island next winter. In some valleys the snow 
was 30 feet in depth in the middle qf June. 


We haye received the report of the Liverpool Naturalists’ 
Field Club for the year 1884-85. Steady, quiet prosperity 
appears to be the order of the day in this and similar associations 
in this country and in America. An elaborate system of prizes 
has-been carefully oiganised, and the society appears exceptional 
in this respect. The report of the committee draws attention to 
the fact that in botany alone has much work been done ; in the 
wide fields of zoology, geology, and microscopy little has been 
done. The presidential address is veiy interesting ; it is called 
“‘Ormithopolis ; bird-lufe under the ‘shrubs, and what may be 
seen from my study chair.” For the rest, there me the usual 
reports of excursions and of the evening meetings, and a list of 
books and scientific apparatus useful m the pursuit of natural 
history. 

A SHARP shock of ea:thquake, accompanied by a loud 
rumbling noise, was felt at Kopreinitz in Styna on the night of 
June 28, which was followed by two others the followmg morn- 
ing. Seveial houses were thrown down, and other damage 
done. 


A New theory as tothe ongin and cause of earthquakes has 
been propounded by the Viceroy of the Chinese provinces of 
Sbensi and Kansu. In a recent memorial to the throne, pub- 
lished in the Peking Gazette, this high official describes an 
earthquake which occurred on January 15 in various parts of 
Kansu, and summarises biiefly the various reports which he has 
received on the subject relating to the motion, the damage done 
(which in some places was extensive), and the measures taken 
for the relief of the sufferers. He then proceeds to say that for 
years past eaithquake shocks have þeen so frequent in these 
regions that feople have grown quite accustomed to them; 
indeed, one officer informs him that in certain villages there 
were indications of a movement of the earth every night during 
the fourth watch, but these always ceased after a heavy fall of 
snow. The memorialist concludes by attributing the earthquake 
to the mildness of the winter, which caused an excess of the 
yang, or male element of Nature ; ‘‘ but it was due in a measure 
also to the perfunctory performance of their public duties by 
the loval officials, who thereby failed to call down the harmonising 
influence of Heaven, and the memorialist can only endeavour to 
remedy this fault by encouraging his subordinates to cultivate 
habits of intiospection and examination of then own short- 
comings, himself setting the example.” 


On the morning of June 15 a lovely mirage was seen at sea 
from Oxelosund, ın Sweden, representing two islands, covered 
with trees, on one of which there was a building. Two monitors 
were seen steaming off the islands. It may be of interest to add 
that two Swedish monitors are at present cruising in the Baltic, 
and were about that time several degrees further north. 


THE second annua issue of the ‘* Year-Book of the Scientific 
and Lea:ned Societies of Great Britain and Ireland” (Gnfith 
and Co.) has appeared. We must still express surprise at finding 
the Royal Institution placed alongside of the Royal Society as a 
scientific society, while the London Institution is omutted 
entirely, A list of the papers read at the various societies is 
given this year ; but it is difficult to see what purpose the publi- 
cation serves in its present form. 


HERR. MENGES describes, in a frecent number of Globus, 
the language of signs employed m trade in Arabia and Eastern 


Africa, This appears to have been invented to enable sellers 
and buyers to arrange their business undistmbed by the host of 
loafers who interfere in transactions carried on in open markets 
in Eastern towns, and it enables people to conclude thgir busi- 
ness without the bystanders knowing the prices wanted or 
offered. It‘s especially in use in the Red Sea, and its charac- 
teristic is that beneath a cloth, o1 more generally part of the un- 
folded turban, the hands of the parties meet, and by an arrange- 
ment of the fingeis the price 1s understood. If one seizes the 
outstretched forefinger of the other it means I, 10, or 100; the 
two first fingers together mean 2, 20, or 200; the three first, 3» 
30, or 300; the four, 4, 40, or 400; the whole hand, 5, 50, or 
500 ; the little finger alone, 6, 60, 600 ; the third finger alone, 
7, 70, 700; the middle finger alone, 8, 80, 800; the first finger 
alone and bent, 9, 90, 900, while the thumb signifies 1000. If 
the forefinger of one of the parties be touched in the middle 
joint with the thumb of the other, it signifies 4, and if the same 
finger is rubbed with the thumb from the joint to the knuckle it 
is} more, but if the movement of the thumb be upward to the 
top instead of downward to the knuckle ıt means 2 less, An 
eighth more is marked by catching the whole nail of the fore- 
finger with the thumb and finger, while the symbol for an eighth 
less is catching the flesh above the nail—ie. the extreme tip of 
the finger in the same way. It will thus be seen that, by com- 
binations of the fingers of the seller and buyer, a large range of 
figues can be represented. It is, of course, understoud that 
average market value of the aiticle is roughly known and that 
there can be no confusion between, for example, I, 10, 100, and 
1000. ‘This language of symbols is in universal use amongst 
European, Indian, Arab, and Persian tradeis on the Red Sea 
coasts, as well as among tribes coming from the interior, such as 
Abyssinians, Gallas, Somalis, Bedouins, &c. It is acquired very 
rapidly, and is more speedy than verbal bargaming; but its 
main advantages are secrecy and that it protects the parties from _ 
the interruption of meddlesome bystanders, who in the East are 
always ready to give their advice. 


THE additions to the Zoological Society’s Gardens dwing the 
past week include a Collared Peccary (Dicotyles tajaçu å) from 
South America, presented by Mr. R. Forrester Daly ; a Common 
Peafowl (Pavo cristatus 6) from India, presented by Mrs. 
Courage; two Black-bellied Sand-Grouse (Pverocles arenarius 
? 9%), two Bonhams Paitridges (Ammoperdix bonhami $ å) 
from Asia, presented by Mr. W. E. R. Dickson; a Siamese 
Blue Pie (Urocissa magnirostris) from Siam, a Hunting Crow 
{Cissa venatoria) from India, presented by Mr. C, Clifton, 
F.Z.S. ; two Rooks (Corvus frugilegus), British, presented by 
Mr. C. A. Marriott ; a Lion (Fas Wo 9 ) from Afinca, a Great 
Kangaroo (Macropus giganteus) fiom Australia, a Grand Eclectus 
(Eclectus roratus) from Moluccas, a Red and Yellow Macaw 
(Ara chloroptera) fiom South America, deposited; a Striated 
Coly (Cols striatus) from South Afiica, puichased; a Mule 
Deer (Cartacus macrotis $), a Mesopotamian Fallow Deer 
(Dama mesopotamsca), born ın the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE COMET OF 1472.—M. Celonia of Mulan has discussed the 
elements of the last comet observed by Toscanelli, which is the 
celebrated one of 1472, also observed by Regiomontanus, whose 
description of 1ts path in tthe heavens enabled Halley to make a 
rough approximation to ifs orbit, as he states in his ‘f Synopsis of 
Cometary Astronomy.” The Chinese account of the Comet’s 
track contained in the supplement to the gieat collection of Ma 
Twan Lin, of which Edouard Biot published a translation in the 
appendix to the ‘‘ Connaissance des Temps” for 1846, enabled 
Langier to make a further calculation of the orbit, though the 
somewhat fall description of the comet’s course amongst the stars 
is unfortunately very deficient in dates, 


232 





M. Céloria remarks that possibly fiom the advanced ape wiich 
Toscanelli had attained, and the inclement season at which the 
comet was visible, the Florentine astronomer has not left for the 
comet of 1472 a representation of its track relatively to the stars 
as he has done for those of 1433, 1449, and 1457, nor an 
ephemeris of positions as in the case of the comet of Halley at 
its appearance in 1456; but two pretty definite plates are as- 
signed in Toscanelli’s manusciipt for January 9 and 17, and 


with the help of provisional elements a third position for 


Jan 22 is deducible. Still, in determining the most probable 
orbit, M. Celoria has found it desirable to utilise the one definite 
observation on January 20 which has been left by Regiomontanus. 
The principal available data are :— 
Comet’s Comet’s 
Paris Mean Time Longitude Latitude 
January 9°6326 193 o + 3 o 
17°6007 190 20 26 30 
204021 185 12 6 3 
22°2347 IIo 30 +80 32 


Two orbits result from the discussion of these positions, and 
M. Celoria concludes that it is difficult to decide which is pre- 
ferable. These orbits are as follows :— 


ORBIT IT. OrzIT II. 
riheli 

e AP 1472, Feb, 29°89097 Feb. 29.94555 
. a a . d a 

Longitude of perihelion 39 14 5 9 46 27 
s ascending node 296 7 49 285 53 25 
Inclination an 14 II 46 9 9 54 
Log. perihelion distance 9 68072 968654 

Motion—Retrograde. 


Both sets of elements have the degree of precision compatible 
with the nature and number of the observations, and beyond 
doubt afford a closer approximation to the true orbit than either 
of the previous computations. Perhaps we may attach a slightly 
greater weight to M. Celoria’s orbit II., from which it appears 
that the nearest approach to the earth took place at midnight on 
January 22, when the comet in right ascension 293°°5 and de- 
clination + 76°°6 was distant 0'0652, with an apparent motion 
of 40° of a great circle daily. On this day Toscanelli refers to 
the interference of moonlight, and it appears certain that the 
presence of the moon must have greatly diminished the imposing 
aspect of such a comet while in the earth’s vicinity. In fact we 
find that the moon was at the fist quarter on January 18, and 
consequently at full soon after the nemest approach of the 
comet, when the theoretical intensity of light was one hundred 
times greater than at the end of the first week in January. 

One of the European chronicles dates the first ap ce of 
the comet on December 25, 1471, when it will be found from 
elements (II.) that it was in night ascension 194°°4, declination 
+ 5°°5 at 6a.m. in London ; intensity of light, 0°38. In a quaint 
description of the comet’s track by John Warkworth, Master of 
St. Peter’s College, Cambridge, and a contemporary, which was 

ublished in the PAtlos. Mag. and Journal of Science, vol. xiv. 
£1839), we read : ‘‘ And some men saide that this sterre was seen 
ii or 1ii oures afore the Sunne rysynge in Decembre iijj days before 
Chrystynmasse in the Southwest . . .;” calculating for 6 am. 
on December 21 we find the comet was in right ascension 193°°8, 
declination + 5°'2: it would consequently be near the meridian 
two hours or so before sun-rise, instead of the western quarter of 
the sky. It is clear that as regards position it might have been 
found three weeks earlier than Toscanelli’s first observation. 
Warkworth says the comet disappeared on February 22. The 
Chinese saw it on Febiuary 17 approaching one of their constella- 
tions composed of a, 3, &c , in Pisces, and it is added in Biot’s 
translation ‘elle fut longtemps à s’effacer ;” calculation gives the 

lace in right ascension 11°'9, declinatjn +0°'7, intensity of 
ight 3°3, in the early evening at Pekin on that date. 

M. Celozia’s notice contains the geocentric track of the comet, 
accoiding to both sets of elements, from January 9 to February 
27. There is some reference in Pingré to a comet at the beginn- 
ing of May, 1472, when the comet of Regiomontanus and 
Toscanelli would rise in Central Europe before 2 a.m., with an 
intensity of light about equal to that it possessed at the previous 

‘hristmas. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JULY 12-18 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 


At Greenwich on July 12 

Sun rises, 3h. 59m. ; souths® rah.esm. 20°73, ; sets, 20h. 11m, ; 

decl. on meridian, 21° 56’ N.: Sidereal Time at Sunget, 
15h. 35m. 

Moon (New on July 12) rises, gh. 31m.; souths, 12h, zom. ; 

sets, 20h. am. ; decl. on meridian, 16° 47’ N. 


Planet Rises Souths Sets Decl. on meridian 
hom h. m h m o s: 
Mercury 5 18 13 I4 al Lo 20 23 N. 
Venus 53 13 25 2I I5 19 30 N. 
Mars I2 9 40 17 52 22 54 N. 
ig dead 8 5 .. 15 4 22 3 Io 52N. 
atun 232 .. 1042 .. 18 52 .. 2232N. 
Occultation of Star by the Moon 
Corresponding 
July Star Mag. Disap. Reap. pane ht for 
inverted image 
h. m h m. o o 
18 ... ss Virginis ... 6 ... IO IO ... 1027... 184 215 
Phenomena of Jupiter s Satellites 
July h m July h m 
13... 20 50 II. occ. disap.| I5 ... 21 15 I. tr. egr. 


I4 ... 21 38 I. occ. disap. 


The Occultations of Stars and Phenomena of Jupiter's Satellites are such 
as are visible at Greenwich. 


July h f 

13... I2 Mercury in conjunction with and 5° 39’ 
north of the Moon. 

I3 .. I5 Venus in conjunction with and 5° 22 
north of the Moon. 

I5 67 Jupiter in conjunction with and 3° 7’ north 
of the Moon. 

IJ. 14 Mercury in conjunction with and o° 11’ south 
of Venus. 


GEOGRAPHICAL NOTES * 


Dr. GOTTSCHE, formerly a professor in the Univesity of 
Tokio, has, as we have already intimated, returned to Europe 
after a long journey in Korea, during which he acquired much 
information with regard to that country. The length of his 
jouney was over two thousand miles, and he visited all the eight 
piovinces of Korea, as well as 84 out of the 350 districts. The 
main object of Dr. Gottsche’s explorations was to ascertain 
whether coal and other useful minerals existed in the country ; 
but, on account of influential support which he received he was 
able to obtain from the native authorities information with regard 
to the population, taxation, harvests, trade, &c. He has also 
collected much statistical information which is wholly new and 
which it is expected will show that the recent English consular re- 
ports are quite incorrect. Amongst others the population of the 
peninsula has been greatly underrated. It has generally been 
put down at nine millions, whereas it really is over twelve 
millions, for the official census from which the former estimate 
is taken only takes into account adults. Dr. Gottsche’s principal 
stations on the journey were Soul, Ichhon, Kwisan, Mangyong, 
Kyongyn, Pusan, Changwon, Cw: , Chingan, &c. He 
was 138 days en roule, and, although was not rapid, he was 
compelled to neglect some branches of investigation, such as 
botany and zoology, for his main business was with geology. 
In this respect Korea appears to belongeto the bordering 
Manchuria. He found but few taces of the high develop- 
ment which the art and science of the country reached in early 
ages, and which made it the instructress of Japan. Dr. Gottsche, 
it is said, intends publishing an account of his journey. 

PROF. BLUMENTRITT, in an article in Glodus on the Negritos 
of the Philippmes, points out that the notion which was general 
at one time that these aborigines of the Archipelago were 
almost extinct, or absorbed into the Malay population, is an 
error. It may be said with certainty that they no longer exist 
in the Babiuyanes, Batanes, and other groups lying to the north 
of Luzon: but we know too little of the interior of Sdmar and 


‘uly 9, 1 885 | 


NATURE 


233 





reyte, as wellas of the great island of Mindoro, to say this. We 
10w fiom Montano’s explorations that they live in great 
«mbers m Mindanao and elsewhere; but nevertheless the 
“grito puro sooner or later adopts the dress and customs of his 
alay conqueror. All the efforts of the Spanish Government 
nd of the Catholic missionanes tend to efface the peculiarities 
“the Negrito ; and the Professor therefore states that, before ıt 
too late, some scientific traveller @bhould visit Mindanao to 
ady ghe Atás and Mamanuas thoroughly ; likewise an investi- 
mon of the Negritos of Panay and Negros is much to be 
sired. 
M. Le MONNIER contributes to the last number of the 
eutsche Rundschaw fur Geographie, &c., an article on the 
iland of Haman, off the coast of Ghina, to which some atten- 
an was recently directed on account of the rumoured occupa- 
oof it by the French. It has been known to the Chinese 
‘ice IIO B.C., but it was not tll the 13th century that it 
ceived its present name. From the earliest times to the 
esent the aborigines, the Li, who inhabit the mountains in the 
mtre, have maintained a struggle against the Chinese. It is 
‘en less known than Formosa, for no Europeans have travelled 
it. One port, Kiungchow, has recently been opened to foreign 
ade, the north and south coasts have been surveyed, but there 
no survey of the east coast. As to size, it is a little smaller 
«an Formosa, and is larger than eithe: Sicily or Sardinia. The 
ntie is exceedingly mountainous, and from it rivers radiate in 
M directions to the sea, It is so near the mainland that its 
ora and fauna are in all espects continental. The direction of 
e mountain system 18 from south-west to north-east. Volcanoes 
mye been examined there, but they appear to be now extinct. 
arthquakes are frequent. As in Fooi, the population con- 
-sts of thiee elements—the Chinese, the subjugated and the 
dependent natives. Amongst the former are the Muaotsze, 
Bho have crossed over the narrow strait from time to time fiom 
wangsi and We tern Kiwangtung, and have taken possession 
some of the smaller hills. Their language is said to be similar 
‘that of the Li; they are good husbandmen, and are on friendly 
mcms with both the Li and the Chinese. The independent Li 
pear to be an aboriginal race which has been drven back to 
«e hills by the Chinese ummigiants. Information with regard 
them 1s very scanty, but they appear to have a reddish skin 
pad to be of small stature ; their language resembles that of the 
fraotsze of the mainland. The women are tattooed after their 
aiuage, and they paint their faces wah indigo. The Li are 
«pert hunters ahd shots; the weapons are bamboo bows and 
rows and a short swoid in a sheath. The main sources of 
formation with regard to Hainan are a paper by the late Mr. 
Mayers in the Journaal of the North Chma Asiatic Society 
No, vii., 1873); one by Mr. Swinhoe, entitled ‘‘ Nanative of 
2 Exploring Visit to Hainan,” in the same periodical (No. vii., 
371-2); and a map of the Kwangtung Province, and other 
iblications by Dr. F. Hirth, 


Herr GLASER, the Arabian traveller, has retuned to Arabia 
æ resume his explorations. This second journey isto be mainly 
sogiaphical, but archeeology will also receive attention. Besides 
sits to Marıb and Nejdian, Heir Glaser contemplates a long 
«ney through the iterior from Hadramant to Oniaun, and a 
scond across South Arabia 


M. Baux, member of the Geographical Society of Paris, has 
en despatched on an ethnogiaphical mission to China; and 

E Guerné proceeds to Kiel to take part in the labours of the 
smmussion for the scientific examination of the German coasts, 
‘hese missions are undertaken by direction of the Minister of 
ublic Instraction of France. 


PROF. SEELSTRANG, of the University of Cordoba, has been 
Bppointed by the Argentine Government to supenntend the 
-ublication of an atlas of the Republic, and a considerable sum 
as been appropiiatedfor the work. It is to consist of twenty- 
aven paits, and four of these are alieady in hand, 


AT the last meeting of the Geographical Society of Paris, M, 
«lphonse Miulne-Edwards in the chair, M, de Saint-Pol-Lias, 
ho is now mn Cochin China, presented a map of the upper 
ourse of the Red River, prepared by the Annamites. Another 
«ap of importance ıs that of the navigable water-ways of 
yuthern Indo-China, prepared by M. Rueff, who has established 
company for navigating these waters. A letter was 1ead from 
emeddah st that the collections of the unfortunate M. Huber, 
icluding his remarkable examples of Semitic epigraphy, were 


safe in the hands of the French Consul, and that the explorer’s 
remains were buried in Jeddah on May 27. 


Tue last number (Band vin. Heft 2) of the Geographische 
Blatter, published by the Bremen Geographical Society, con- 
tains a study on the Congo region by Dr. Oppel, dealing with 
the scientific and economieal importance of this distnct. The 
paper is dividell into two main sections: (1) The discovery and 
investigation of the Congo (a) between 1484 and 1872, (6) the 
systematic exploration since 1872; (2) The extent and bound- 
anes, geology, &c, of the Congo region. Prof. Seelstrang 
writes on the Argentine province of Buenos Ayres, its geo- 
graphy, fauna, flora, climate, inhabitants, trade, mdustry, &c., 
in short, a kind of encyclopedic article on the province. 
Another Paper on South American geography, or rather geology, 
is that by Dr. von Thering on the oa dos Patos, in the 
province of Rio Grande do Snl, the largest lake in Brazil This 
1s accompanied by a map of the extent of the sea 1m the province 
at the beginning of the alluvial epoch. Herr Zoller writes on the 
Batanga River; the iiumber also contains a report of the late 
Geographen-tag at Hamburg. 





ON A RADIANT ENERGY RECORDER 


SG UNSHINE-RECORDERS may be divided into two classes, 

viz., those which roughly measure solar energy by the burn- 
ing of card and wood, and those which, by means of some 
photographic process, yield a record of the relative intensity of 
some more or less definite ray. The principle of the instrument 
which I am about to describe differs from those referred to in 
this respect—that it depends upon the evaporation of water in 
vacuo, and its indications are theiefoie readily expressible in 
heat-units. 

The form of instiument with which I have sought to test the 
appheæbility of the method consists of a Wollaston’s cryophorus 
(of the form pictured in Ganot’s ‘‘ Physics,” p. 272, edition 
1872), ın which the vertical tube and lower bulb are replaced by 
a sımple glass tube graduated in cubic centimeties. The bul 
containing the water to be evaporated is blackened by holding 
it in the smoke of burning camphor, and is then exposed to the 
sun, the rest of the apparatus being sdveied or properly pro- 
tected by bright sheets of tm. At sunset the quantity of water 
which has distilled over can be read off on the uated tube, 

An experiment on June 6 showed 1’8cc. to have passed over 
fiom a bulb of about 2 inches in diameter, and to have condensed 
ma nairow measuring tube between the hours of 10.40 and 
3.20. The instrument seems very sensitive, and may well find 
many applications. Ina suitable form of instrument the total nett 
solar eneigy gained by the blackened absorbing surface will be 
almost exactly represented ın heat-units by multiplying the num- 
ber of cubic centimetres of water distilled by the latent heat of 
steam. To measure the loss of the earth’s radiation at night 
a similar mstrument containing alcohol or some other liquid of 
low freezing-point might be employed. In either case, when a 
continuous time recoid is required, the graduated tube might be 
used as a cylindrical lens to condense light on photographic 


paper. E 

The follo are the more important conditions which the 
apparatus in a future form should probably fulfil :— 

(1) To present a constant and known absorbing surface to the 
sun. 

(2) To preserve a constant surface for evaporation which 
should be the same in the condenser, so that a reversal of the 
direction of distillation can take place under the same conditions 
when the black bulb 1s losing energy. 

(3) To give rise to the minimum of reflection and convection 
currents on the absorbing surface. 

(4) The apparatus should be so scieened as to be at the tem- 
perature of the air apart from the gain of energy at the blackened 
surface. 7 

Some of these conditions seem likely to be more or less fulfilled 
in an apparatus consisting of two glass bulbs of equal diameter 
connected together by a tube bent through an angle of about 
I Fae to bimg the bulbs negr together, and thus keep them in air 
of the same temperature. In the bulb containing the water to 
be evaporated, a black bulb might be fixed to absorb the solar 
radiation, whilst to the upper part of the second bulb should be 
sealed a graduated tube in which the distilled water might be 
measured by mclming the instiument. If metal globes were 
employed the connecting tube might be made to form the beam 
of a balance. 
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The completion of other work will prevent my return to this 
subject at present— perhaps altogether—but I have ventmed to 
publish this incomplete account of an apparently promising 
method for the measurement of solar radiahon, in the hope that 
it may „be of use and interest to others. 

University College, Liverpool. J. W. CLARK 

P.S.—It may perhaps be found advantageous toeuse an appar- 
atus like an inverted cryophoras, in which the absorbed radiant 
energy generates a vapour- pressure, and is made to lift a column 
of water in the tube—the height of the column and the time 
being registered photographically. 





THE GROWTH OF CEREALS 


ERHAPS nowhere is the influence of the different climatic 
factors on the rapidity of growth so well illustrated as on the 

lains of Russia. Therefore . Kowalewskt’s careful researches 
into this subject, summarised in the Mfemorrs of the St. Peters- 
burgh Society of Naturalists (xv. 1), are especially worthy of 
attention. The author has gathered all necessary information 
for showing the periods of growth of various cereals on the soil 
of Russia, from the far north of Arkhangelsk, to the southern 
province of Kherson, and he has arnved at most interesting 
results, of which the following is a summary. If the periods of 
growth of the same cereal be taken throughont Russia, 1t appears 
that, altogether, it is inthe higher latitudes that it mpens fastest. 
Oats and spring wheat take 123 days and barley 110 days to 
ripen about erson, and only 98, 88, and 98 days at Ark- 
hangelsk, the difference in favour of the north being respectively 
thus: 25, 35, and 12 days. The intermediate regions show 
also intermediate differences, while for each latitude the growth 
of cereals proceeds faster in the eastein parts of Russia than in 
the western. It 1s obvious that if the rapidity of growth were 
due to temperature, the phenomena would be the reverse of 
what they aie. Moreover, the want of moisture in the southern 
steppes is also a condition ın favour of the rapidity of growth : so 
that it is in the insolation that we must seek for the cause of the 
above-stated difference. In fact, oats bemg usually sown about 
May 17 at Arkhangelsk, and the harvest usually occurring about 
Sept. 1, the msolation continues there for 2000 hours in 98 days, 
notto speak of the 240 hours of bright mghts; while at Kheison, 
during 123 days (from April 1 to Aug. 1) the msolation lasts only 
for 1850hours. The difference in favour of Arkhangelsk is thus 
equal to 150 hours (to 400 hours, if the bright mghts be added), 
and it compensates for the influence of temperature. It is use- 
less to add, moreover, that the cerenls cultivated in the noith 
have already undergone a certain accommodation to their con- 
ditions. As to the intensity of light, Prof. Famintzin’s work on 
the subject, corroborated by ulterior researches, shows that the 
great intensity of light in Bouthers Russia, combined with the 
great tiansparency of the atmosphere, is rather a condition 
against the rapidity of growth, the intensity of light exceeding 
the Innits of the maximum of decomposition of carbonic acid. 
Winter rye shows the same differences as the spiing cereals. It 
appears from M. Kowalewski’s tables that in the Arkhangelsk 
district winter rye takes 375 days to anive at ripeness, of which 
there aie 202 days of winter iest, 68 days of autumn growth, 
and 105 days of spring and summer growth, making thus a total 
of 173 days of growth. At Kheison the total growth lasts for 
290 days, of which only ror days of winter rest and 189 days 
of productive growth (63 during the autumn and 126 during the 
summer). The difference reaches thus 16 days in favour of the 
north, and ıt would rise to 20 or 25 days Poni spring and 
summer be taken into account. The graphical representation of 
all these data is most interesting. Thus the lines of simultaneous 
sowing of winter rye from north-west to south-east correspond 
to the isochimmenes, while the lines of simultaneous ripening of 
the spring cereals—oats, barley, sairazin, wheat—run from 
south-west to north-east, corresponding to the lines of equal 
summer temperatmes. The retarding mfluence of rain comes 
out also pretty well. 





THE ROYAL SOCIETY OF NEW SOUTH 
WALES 
"THE annual general meeting of the members of the Royal 
Society of New South Wales was held on May 7. The 
president, Mr. H. C. Russell, B.A., FL.R.A.S., occupied the 
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chair, and delivered an address, fiom which we give the following 
extracts :— 

‘ There is a very general impression, borne ont by the evidence 
which geology has furnished, that at least the east coast, if no 
all Australa, is nsing in relation to the mean level of the sea 
The late Rev. W. B Clarke, in a report to the Port Jackson 
Harbour Commussion, said ‘that the coast has risen in forme 
geological epochs, and thag it has risen during the present epocll 
is capable of distinct proof.’ ‘Raised beaches of shells, which 
are not kitchen middens, may be seen about twenty-five fee 
above the sea, near Ryde, on the Paramatta estuary, and a 
Mossman’s Bay, in Port Jackson, at a height of 132 feet above 
high-water.’ Again, ‘regarding the whole coast from Broken 
Bay to Botany Bay as mere peninsulatic fiagments, united onl 
by low isthmuses, bare or covered with sand, as they actual: 
are, one may still see that there must have been oscillations œ 
level, and finally elevation.’ Speaking of other portions of tha 
coast, Mr, Clarke says :—‘At Adelaide. in 1855 the railwa: 
between the city and the poit was being constructed, and Mr 
Babbage has since shown that in four years a difference of fon 
inches of rise between the levels of those places has taken place 
And again, ‘according to Mr. Ellery, the accomplished and ao 
curate Williamstown observer, the self-registermg tide-gauge a 
that place indicated a rise of the bottom of Hobson’s Ray 
four inches in twelve months, and a deposit of recent shells ane 
imbedded bones of sheep and bullocks which had been throwr 
into the bay is now seen at a level above the reach of the sides, 
Again, quoting from a letter by the late Mr. John Kent, o 
Brisbane :—‘ A survey was made of a shelf of rocks in Brisbane 
River in 1842 by Captain Gilmore, Mr. Petrie, and myself, ane 
in making a re-survey in 1858 Mr. Roberts found the relative 
depths were singularly correct, but that the general depth o 
water over the shelf of rock had decreased eighteen inches i 
sixteen yeais since the fast survey was made.’ Sir Roderic 
Murchison, in the Proceedings of the Royal Geographicam 
Society of London (vol. vii, p. 42) quotes from a letter he ha 
received from the late Mr. Kent, of Brisbane :—‘I have latela 
diawn the attention of the Rev. W. B. Clarke to the fact tha» 
the eastern coast of New Holland is msing at the rate of (sa 
one inch per annum, as ascertained by the height of rocks bm 
the 11ver Brisbane above tide levels, through a period of twent» 

eais, and he assures me that to the sonth the same result ha 

een inferred, though the observations have not extended ove 
so long a period. At what rate the rise is now going on ther 
ate no data to establish. * Till a series of meangtidal levels ar» 
marked on the rocks of the harbour, and the alteration made a 
distinct as that in Hobson’s Bay, any deduction as to the rate o 
rise must be conjectural and unreliable.’ I have but taken > 
few extracts from a great mass of evidence which Mr. Clarke 
brought forward in proof of the rapid elevation of the coast o 
Austialia, I was deeply interested in this report when it wa: 
published in 1866, and as soon as I had opportunity determine 
to make such observations with a self-registering tide-gauge a 
would detemine the 1ate of 1ise, if any, and in collecting mfor 
mation bearing upon this subject during the past thirteen years 
I wrote to Mr. Ellery and asked him PE farther particulars o 
the rise going on in Vıctoria, and in reply he said that Mr 
Clarke had in some way misunderstond his remarks, which hac 
reference to the silting up of the harbour, not the elevation o 
the land ; and he at the same time sent me a copy of his pape 
on ‘ The Tidal datum of Hobson’s Bay,’ 1ead before the Roya 
Society of Victoria, August 14, 1879. After giving the histo 
of the tide-gauge, which was started in 1858 ander the Habo 
Depaitment, and was not under his control till 1874, Mr. Ellery 
gays :—‘It 1s to be regretted that no precise references to mear 
tide level in the earlier days can be found. Where measurement 
do exist in Hobson’s Bay they me lacking in accmate mforma 
tion as to the state of the tides, and I find nothing trustworthyay 
upon which to base any statements as to change of sea leve» 
since surveys have been made. I think ie desirable that perma. 
nent bench marks on the natural faces of the rock i sits shoulc 
be established around our bay, carefully connected by accurate 
levelling with one another and with the tide-gauge, for it is ve 
doubtful 1f bench marks on buildings can be assumed to afora 
a permanent datum.’ The fist self-registering tide-gauge iz 
Sydney was erected on Foit Denison by the late Mr. Smalley ir 
1867. Unfortunately the design was so faulty that all the record» 
of the heights of tides made by it are of no value, although the 
tumes of high and low water are correct. The reason for this 
fault in its records was that an ordinary hempen cord was used 





236 





came a violent squall of wind from the south, on to the south end 
of the lake ; in a few minutes great foam-crested waves could be 
seen in the middle, and the recording gauge at once showed what 
was the matter; the wind had blown the water away from the 
south end and x:educed the general level 3 inches. In Io minutes 
the squall was over, and the water began to recover its level, in 
doing which the current set towards the south end of the lake, 
and could be seen running past the jetty at the rate of about two 
miles per hour. But it did not stop when the old level was 
reached, the momentum carried it beyond that pomt, and raised 
the water up at the south end of the lake. Then it tamed and 
ran back again, repeating this process time after time at intervals 
of about two homs, the rise and fall getting gradually less until 
in about eight hours the water was almost still, when sud- 
denly, at 11.30 p.m., the water began to rise faster than 
ever, and in 30 minutes had risen 4 mches; it then turned 
and fell nearly as fast as it had risen, and reached its 
lowest point in 1 hour 41 minutes, having fallen exactly 6 
inches. At Douglas House the night was fine and calm, 
without the sign of a storm. Yet it seems probable that a 
storm passed over the north end of the lake, and stated the 
niotion, which kept on at intervals of about two hours for 14 
hours, the rise and fall gradually getting less. I was fortunate 
enough to be present and see so much of the record and the cor- 
responding weather. You have no doubt noticed that one set 
of poem was started by a sudden fall, and the other by a 
sudden rise, in the lake, and that the impulse which caused the 
water to rise wns greater than the other. Similar impulses have 
kept the lake in almost constant motion ever since, and when 
once under way, they will go on throughout a gale of wind with 
just as much regularity as in a calm. Ordinarily such a set of 
motions lasts ro or 12 hours, decreasmg gradually as if the 
friction of the water stopped it; but on several occasions they 
have kept on for days together. The most remarkable impulse 
yet recorded was on the 14th of April, when the water was remark- 
ably still, and had been so during the 11th, 12th, and 13th, At 
1ra.m. on that day Mr. Glover, who has charge of the gauge, saw 
a thunderstorm coming down from the north, and went into the 
recording-house to see its effect. The lake was rising fast, and 
in*30 minutes ag inches; as the storm passed overhead the 
rising ceased, and the lake at once began to fall, getting back to 
its previous level in 15 minutes; passing this point it fell 2 
inches more— in all 6 inches—and then began to rise again, so 
starting a series of pulsations that lasted five days. Rain came 
with this storm, and on the 14th and 15th measured by gauges at 
each end of the Jake 1*Io inch rain fell, and this caused a nse of 
14 inches in the lake, which can be distinctly seen in the record 
as something independent of the pulsations. With the rain there 
was a strong breeze of wind, and by the third day after the water 
had returned to its old level, all the rain having evaporated in 
three days. In each of the cases I have mentioned so far the im- 
pulses seem to have been given by a sudden storm breaking over 
the lake, but there are other instances in which the impulse was 
of a totally different character, and it seems as if a small force 
properly managed was made to do duty for a large one, just as 
we should set a heavy weight suspended by a string in motion b 
giving it first a little push, and then ad ing impulse at ¢ 
swing. So the force, whatever it be, which in these cases acts 
on the water in the lake, gives it a httle start and gradually gets 
it in motion. The best instance of this occurred on the atter- 
noon of April 5, at the time the lake was very quet, and 
suddenly the water rose an inch, and fell again within jo 
minutes; next time it rose an inch and a half, and fell 2 
inches in three-quarters of an hour; the next time it rose 2 
inches, and fell 34 inches in an hour; it then rose 3} inches in 
40 minates, and so started a series of pulsations which settled 
down to two-hour intervals, and lasted twenty hours. Usually, 
the rise and fall take about equal times, but now and then the 
whole fall will take place in 14 or 15 minutes, and the corre- 
sponding rise takes 116 minutes, and it is not very unusual to find 
one in a set of twice the period of the others, as if one had been 
left out. In fact the variations in the conditions of vibration are 
very puzzling. With a view of firing out the most common 
period I have measured 54 of the best defined amongst those 
already recorded. Of these 33 have a period of 2 hours 11 
minutes, five a period of 2 hours 5 minutes, six a period of 2 
hours 17 minutes, and ten a period of I hour 12 minutes. The 
periods of those on the Lake of Geneva are 72 minutes and 35 
minutes. Of those in Lake George which have a period of 2 
hours It minutes, some are the laigest yet recorded, and others 
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only a half or a quarter of an inch rise and fall; so that ther 
must be something which makes or tends to make the period 
hours 11 minutes. It ıs noteworthy that at Lake George e 
well as the Lake of Geneva, the short seich is not half the lom 
one; but they bear about the same proportion one to the othe 
ineach case. As to the cause of these motions in the lake I ar 
not prepared to say much at present. Further investigation . 
needed, and I hope, by tfe aid of a recording aneroid alread: 
there, and a recording anemometer to be erected shortly, o b 
able to compare the changes of wind and pressure with th 
changes in the lake ; but I do not expect to find everything 
Changes of level, &c., are gomg on in the earth surface 
which, from an astronomical point of view, are intense 
interesting, because they affect the instruments, and ther 
fore the measures. They are very minute, and we have m 
means of keeping a continuous record of them; but it 
possible that if such changes affect the lake they will be so mag 
nified by its comparatively enormous extent as to show (them 
selves on the recording instruments there. The baragraph » 
Sydney has shown Jong since that thunderstorms come on wits 
a sudden mse of the barometer, which at times amounts to 
tenth of an inch. If such a change could affect one end of tk 
lake for a few minutes it would be equivalent to putting sudden 
onto it aninch of water, which would make itself known » 
once by a rush to the other end; but although such chang: 
must have some effect, I do not think it can be considerable 
because, as I have elsewhere shown, these storms move at th 
rate of about 60 miles per hour, and are often 70 miles wide, : 
that such a storm coming on to the lake would spread all over 
too rapidly to cause much motion in the water. I am he» 
assuming that the storms there are of the same character as thos 
which pass over Sydney, but they may be smaller when passit 
the lake, and travel more slowly. Certainly the storm which 
saw coming down the lake did not traval with anythmg like suc 
velocity. M. Vaucher, who studied for years the motions of tł 
same kind which take place in the Lake of Geneva, considere 
himself justified in saying: “ The lake is disturbed when tl 
barometer is unsteady, and because of the varying pressure, 
From what I have seen so far, the first part of this is true 
Lake George, but it is not because the barometer is unstead 
but because at such times the wind is puffy and vanable, ap 
imparts to the water its own pecilierity; Of the power of tl 
wind to set the water in motion I have mentioned sever 
instances to-night, whick I need not repeat, but I may add th 
the large impulses come from the north, becaus®, as it seems 
me, the wind from that direction actng on the water, the who 
length of the lake has greater power than when blowing fro 
the south over a short stretch of water, the gauge 1s fixed abo» 
a mile from the south end. But, although the wind is such aw 
obvious cause of the phenomena under discussion, I think th 
barometric changes have some share m it, and there are son» 
changes recorded which, so far, I am unable to refer to ar 
cause, Mr. Russell then entered into details of the surroundingy 
of Lake George, which, he stated, are of very great interes 
viewed in the light of discussions as to the possible change * 
the amount of rainfall in the colony during long periods. Tia 
persistence of level in Lake George, he pointed out, is ve 
strong evidence in favour of the view that there has bee 
no great change in the rainfall there for thousands of year 
and probably the same may be said of Australia. The rai 
fall on the lake in 1870, Mr. Russell said, was 50 inche 
double the average rainfall, which is 25 inches, and it is not » 





be wondered at that the lake rose at an unusual rate. Still the 
rain, heavy as it was, only served to cut little gutters in the old: 
deposits which had been brought down the gullies. The pnma 


object in placing the recordmg gauge on Lake George was w 
ascertain the rate of evaporation from such a large body - 
water, the conditions at the lake being very favourable for suc 
an investigation. The record began ong February 18, and tł 
time smce 1s too short to justify any assumption of the rate 
evaporation there ; but I may mention some of the facts th 
have been recorded upon this question. In 68 days til 
level of the lake has fallen 7 inches by evaporation ; im this 1 
terval, according to the records of rain-gauges at each end 
the lake, 3°55 inches of rain has fallen, so that, ignoring 
water which may have run from the hills during these rains, 
lake has lost all the rain falling into it and 7 inches more, tb. 
is, 10f inches. ‘During the past 14 years the lake has lost M 
evaporation 12 feet; and m May, 1878, the raifway suv 
caned down the western side showed that the lake was the 
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feet below its 1871 level, or 2225 feet above the sea. It ap- 
sears, therefore, that in 7 years, 1871 to 1878, the lake lost 
feet; and again, from May, 1878, to February, 1885, say 
even yeais, the lake again lost 6 feet by evaporation, and this 
£ course in addition to all the rain which fell during that 
+rod. Taking the records at Goulburn and Gungahleen, 
sear the lake, the average rajpfallefor the first 7 yeais was 
"7'95 inches, and during the next 7 years 23 68 inches. One 
«would expect to find more evaporation dwing the drier years, 
wut this is not borne out by observations. From the rainfall and 
ecoided evaporation the lake, therefore, lost by evaporation at 
wast 3 feet per annum. I say at least, because some rain 
«vater must have 1un into the lake in addition to that 
which fell into it directly, but its amount cannot be deter- 
mined. In future the recording gauge will determine this, 
nd perhaps’ then we may apply the experience gained to 
«stimating how much ran in during the past fourteen years. 
Lake George is called a fiesh-water lake, and some have even 
pone go far as to (propose to use it as a reservoir for the supply of 
owns. When there I ascertained that no one could use the 
«vater on account of its purgative properties, one glass full being 
puite enough to satisfy those who made use of it ; and it 1s there 
aid that the water running into the lake from the Currawang 
“opper mine had poisoned all the fish This is not literally true, 
or there are still fish in the lake ; but very many were killed 
omie yoa [since, presumably by the cause mentioned. I ob- 
ained some of the water, and am indebted to Mr. Dixon, of the 
"[echnical College Laboratory, for the following interesting in- 
‘ormation as to what the water contains :—It is quite evident 
hat with 187°5 grains of mineral matter per gallon the water 
sannot be used for domestic purposes, and from the fact that this 
natter is constantly being added to, it cannot improve, unless it 
were possible to withdraw large quantities of the water, and supply 
ts place with rain-water ; but during by far the greater number 
of years during which the lake has been known, viz., 64 years, the 
«upply of rain-water going into itannually has not been equal to the 
svaporation, and there is no other outlet. After the t flood of 
w870 the lake, during the last 14 years, has gradually decreased 
oy nearly a foot per annum, and similar conditions existed before ; 
ind it is therefore obvious that it would not be possible to wash 
out the salts with rain-water and artificial drainage except in wet 
ears~—pethape once in 20 years. Extract Mining Depart- 
wanent’s report, 1880:—‘ Three sampleq of water from the Cur- 
Ee Coppes mines were sent for analysis, with special re- 
erence to their poisonous action on the fish in Lake George, and 
mwvere therefore only examined with regard to the metals in 
solution. The metals were present as sulphates, and are stated 
below :—Water from the creek contains: Sulphate of copper, 
mi ‘12 grains per gallon ; sulphate of zinc, 16°78 grains per gallon ; 
sulphate of iron, 0°43 grains per gallon. Water from the work- 
mng shaft: Sulphate of copper, 17°67 grains per gallon ; sulphate 
of zinc, 53°54 grains per gallon ; sulphate of iron, 1°42 grains per 
mgallon. Water from the old shaft: Sulphate of copper, 6°42 
werains per gallon ; sulphate of zinc, 7°20 grains per gallon ; sul- 
pphate of iron, 0'98 grains per gallon.’ This water would 
mnecessarily be poisonous to fish, and flowing into a lake without 
«outlet, would ultimately render the whole water poisonous. 
‘Technical College Laboratory, Sydney, 2nd May, 1885. My 
«dear Mr. Russell,—The water fiom Lake George contains 187°5 
mgrains per gallon of solid matter dried at 212° F. The residue 
as a strongly alkaline reaction, effervesces with acid, blackens 
mach on ignition, but does not show the presence of nitrates in 
«doing so. The metals present are aluminium, calcium, and 
magnesium ; the acids chlorine, carbonic acid, sulphuric acid, 
and phosphoric acid, the last two in small quantity. The salts 
are probably arranged as chloride of sodium, sulphate of sodium, 
phosphate of sodium, carbonate of sodium, and carbonates of 
calcium and magnesium. The purgative properties of the water 
are probably due to the salts as a whole, and especially the car- 
bonate of magnesia. It should be borne in mind, however, that 
waters containing much organic matte: frequently have a purga- 
tive effect.—Signed, W, A. Dixon. P.S.—Zinc and copper 
are entirely absent.’ ” 





UNIVERSITY AND EDUCATIONAL 
š INTELLIGENCE 


SCIENCE AND ART DEPARTMENT. —The following Prizes, 
Scholarships, Associateships, &c., have been awarded ia con- 
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nection with the Normal School of Science and Royal School of 
Mines, South Kensington. 

-First Vear’s Scholarships: — James Rodger, 
McWilliam, Tom. H. Denning, John Richards 

Second Vear’s Scholarships :—Arthur E. Sutton, Thomas 
Rose. s 

The following Prizes were also awarded :—Alfred V. Jenn ings, 
the ‘Edward Forbes” Medal and Prize of Books for Biology ; 
Aathur E. Sutton, the “‘ Murchison Medal” and Prize of Books 
for Geology; andthe ‘Tyndall Piize” of Books for Physics, 
Course I. ; Henry G. Graves, the “De la Beche” Medal for 
Mining ; John C. Little and James Allen, ‘ Bessemer” Medals 
with Prizes of Books from Prof. W. Chandler Roberts for 
Metallurgy; Arthur W. Bishop and Peter $. Buik, the 
“ Hodgkinson” Prizes for Chemistry. 

Associateships, Normal School of Science :—Isaac T. Walls 
(Chemistry, 2nd Class); Alfied Fowler (Mechanics, rst Class) ; 
George Wyatt (Physics, 2nd Class); Martin F. Woodward 
(Biology, 1st Class). 

Associateships, Royal School of Mines:—John C. Little 
(Metall , Ist Class); Thomas A. Rickard (Metallurgy, 
Ist Class), Percy E. O. Carr (Metallurgy, Ist Class) ; Walter 
A. A. Dowden (Metallurgy, 2nd Class); Henry G. Graves 
(Mining, Ist Class); Ernest Woakes (Mining, rat Class). 

Dr. Repwoop has retired as Emeritus Professor from the 
Chair of Chemistry at the Pharmaceutical Society. The vacancy 
has been filled by the appointment of Mr. Wyndham Dunstan, 
Demonstrator of Chemistry in the University Museum of 
Oxford. 


Andrew 





SCIENTIFIC SERIALS 

Rendiconti del Reale Istitito Lombardo, May at.—A science 
of criminal legislation in connection with the projected Italian 
Penal Code, by E. A. Buccellati—Note on the inscribed Etrus- 
can arms and mirrors in the Fol Museum, Geneva, by Prof. E. 
Lattes.—The system of projected homogeneous co-ordinates for 
the elements of ordinary space, by Prof. F. Aschierii—On the 
separation of cream from milk, and the conditions tending to 
accelerate the process, by Prof. G. Morosini.—Fuither researches 
on the functions that satisfy the differential equation Afu=0, by 
Prof. Giulio Ascolii—Remarks on the Mexican skulls deposited 
in the Civic Museum, Milan, by E. A. Verga.—Meteorological 
observations made at the Brera Observatory, Milan, durmg the 
month of May. 





SOCIETIES AND ACADEMIES 
LONDON 


une 18.—‘ A Memoir mtroductory to a 
athematical Form.” By A. B. Kempe, 


Royal Society, 
General Theory of 
M.A., F.R.S. 

The object of the memoir is the treatment of the “‘ necessary 
matter” of exact or mathematical thought as a connected whole ; 
the separation of its essential elements from the accidental 
clothing —algebraical, geometiical, logical, &c.—in which they 
are usually presented for consideration ; and the indication of 
that to which the mfinite variety which those elements exhibit is 
due. 

The memoir opens with the statement of certain fundamental 
principles, viz. :—Whatever may be the true nature of things 
and of the conceptions which we have of them (as to which 
points we are not concerned in the memoir to inquire) in the 
operations of reasoning they are dealt with as a number of 
distinct entities or units. 

These units come under consideration in a variety of guises— 
as points, lines, statements, relationships, arrangements, intet- 
vals or periods of time, algebraical expressions, &c., &c.—occupy 
various positions, and are otherwise variously circumstanced. 
Thus, while some units are undistinguished from each other, 
others are by these] peculjarities rendered disti able. For 
example, the angular points of a square are distinguishable from 
the sides, but are not distnguishable from each other, In some 
instances where distinctions exist they are ignored as not mate- 
nal Both cases are included in the goca statement that 
some units are distinguished from each other and some are not. 

In like manner some fairs of umts are distinguished from 
each other while others are not Pairs may be distinguished 
even though the units composing them are not. Thus the angu- 
lar points of a square are undistinguishable from each other, 
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and a pair of such pomts lying at the extremities of a side are 
undistmguishable from the three other like pairs, but are dis- 
tinguishable from the two pairs formed by taking angular points 
at the extremities of a diagonal, which pairs again are undis- 
tinguishable from each other. Further, a pair, ad, may some- 
times be distinguished from a pair, ġa, though the units a and 4 
are undistinguished. Thus if a, ó, c be the angilar points of 
an equilateral triangle, and barbs be drawn on the sides pointing 
from a to 4, from 4 to ¢, and from c to a respectively, the angu- 
lar points a, 4, ¢ will be undistinguished from each other; each 
has an arrow pioceeding from it and to 1t, but the pair a is 
distinguished from the pair da, for an arrow proceeds from a to 4, 
but none fiom 6 to a. 

In the same way we have distinguished and undistinguished 
tiads, tetrads, &c. 

Every collection of units has a definite form, due—{1) to the 
number of its component units, and (2) to the way in which the 
distinguished and undistinguished umts, pairs, triads, &c., are 
distributed through the collection. Two collections of the same 
number of units, but having different diséributzons, will be of 
different forms. The angular points of a cube and of a regular 
plane octagon furmish examples of two systems of eight units, 

aving different distributions, In the former case there are 
three sorts of pairs, ın the latter four. 

Each of the forms which a system of » units can assume 
owing to varieties of distribution is one of a definite number of 

sible forms, and the peculiaiities and properties of the col- 
ection depend, as far as the processes of 1easoning are con- 
cerned, upon the particular form it assumes, and are independent 
of the dress—geometrical, logical, algebiaical, &c.—in which 
it is presented ; so that two systems which are of the same form 
have precisely the same pioperties, although the gaibs in which 
they are severally clothed may by their dissimilanty lead us 
to place the systems under very different categories, and even to 
regard them as belonging to ‘‘different branches of science.” 

t may seem in some cases that other considerations are in- 
volved besides ‘‘ form,” but ıt will be found on investigation 
that the introduction of such considerations involves also the 
introduction of fresh units, and then we have merely to consider 
the form of the enlarged collection. 

Taking these principles as a basis, the memoir, which is a 
lengthy one of 426 sections ananged under 42 heads, discusses 
the various forms which systems can assume, and gives some 
general modes, graphical and literal, of representing them. The 

enesis of algebras is considered, and the nature of the particular 
oms dealt with in geometry, ordmary algebra, formal logic, 
and other cases, is specified. 


Zoological Society, June 16,—Prof. W. H. Flower, 
President, in the chair.—The Secretary 1ead some extracts from 
a letter addressed to him by Mr. J. Buttikofer, of the Leyden 
Museum, calling attention to a paper published in 1857 by the late 
Dr. Bernstein, concerning the matezial of which the edible birds’ 
nests of Collocalia esculenta me composed.—A letter was read 
from Major-General Sir Peter Lumsden, K.C.B., giving details 
of the place and time of capture of two young Snow-Leo 
sent down from the Afghan frontier to Quettah, and intended 
for the Society’s collection.—Mr. Oldfield Thomas exhibited 
and 1emarked on a specimen of a iare burrowing Rodent ( efero- 
cephalus glaber) procured by Mr. E. Loit Phillips during his 
recent expedition in Somaliland, remarkable for having an 
almost completely naked skin, and for its ee habits. 
—Dr. Guillemard exhibited a series of eight skulls of the Kam- 
tschatkan Wild Sheep {Ovis névicola), pommting out the difference 
existing between it and O, canadensis.—Myr. W. T. Blanford 
exhibited the skull and an imperfect skin of a supposed new 
species of Paradoxurus from the Pulnai Hills, Southern India. 
—A communication was read from Dr. G. Ha:tlanb, F.M.Z.S., 
giving an account of a new es of Parrot of the genus 

stitacula recently received from Bananquilla, U.S. of Colombia, 
which he proposed to describe as sittacula spengeli.—Dr. 
Guillemard, F.Z.S., 1ead the sixth part of his repoit on the col- 
lection of birds formed during the yoydge of the yacht Marchesa. 
The present communication treated of the birds collected in New 
Guinea and the Papuan Islands.—Dr. Guillemard also exhibited 
a very fine series of Paradiseidee obtained dwing the yacht’s 
voyage.—Mr. G. A, Boulenger read a paper containing a de- 
scription of the Geiman River-Frog (Rana esculenta, var. ridi- 
bunda, Pallas).—Mr, P. L. Sclater read the description of a 
new species of /eferus, obtained by Mr. Hauxwell on the Upper 
Amazons, which he proposed to name Z. Aawxwelli,—A second 


paper by Mr. Sclate: contained notes on the way ın which Lene 
macaco carries its young, as observed in a specimen living in th 
Society’s Gardens.—Mr. A. D. Bartlett 1ead some notes on th 
female Chimpanzee now living in the Society’s Gardens, whic 

he showed to be different from the ordinary Chimpanzee, and t 

be probably the Troglodytes całuus of Du Chaillu.—Dr. Gadow 

C.M.Z.S., communicated memoir by Miss Beatrice Lindsay. 
of Girton College, Cambridge, tpon the Avian Sternum. , The 
different theories held as to the origin of the sternum havin 

been reviewed, the author proceeded, after an explanation of th 
various types of structure examined, to give an account of he 

own views. Miss Lindsay came to the conclusion that the kee 

is an apophysis of the two halves of the sternum, and is not pre 
duced by the clavicles or any other parts belonging to the shoulder 

girdle ; also that the pait of the sternum whereof the keel 1s a» 
outgrowth is itself of secondary origin, and that the various pre 
cesses of the sternum are produced by addition and not by iesoip 
tion of bony matter.—Col. J. Biddulph read a paper on the Rock 

Mountain Sheep, in reference to the new geographical xace Jatel 

named by Mr. Nelson Outs montana dallı, and confirming th 

view that theie are two distinct ftypes or races of this sheep i 
Noith America. 


Geological Society, June 10.—Prof. T, G. Bonney, F.R.S, 
President, ın the chair.—Dr. A. G. Nathorst, of Stockholma 
was proposed asa Foreign Correspondent of this Society.——Th 
following communications were read:—Note on the stern» 
apparatus ın Jenancdon, by J. W. Hulke, F.R.S., V.P.G.S.— 
The Lower Paleozoic rocks of the neighbourhood of Haverfo.dl 
west, by J. E. Marr, F.G.S., and T. Roberts, F.G.S.—On cer 
tain fossiliferous nodules and fragments of hematite (sometime 
magnetite) from the (so-called) Permien breccias of Leicester 
shire and South Derbyshire, by W. S. Gresley, F.G.S. 


SYDNEY 


Linnean Society of New South Wales, April 29.—Dr 
James C. Cox, F.L.S., Vice-President, ın the chair.—The fol 
lowing papers were read :—Revision of the genus Lamprima 
with descriptions of new species, by William Macleay, F.L.S.— 
Notes on the zoology of the Maclay Coast, New-Guinea, by N 
de Miklouho-Maclay. This paper consists ‘of a carefully detaile» 
account and description of a rare species of Macropus, to whicl 
the Baron gives the specific name of 7r, the native name for 
the animal. A plate agcompanies the papet: oa two new 
species of Dorcopsis from the south coast of New Guinea, by N 
de Miklouho-Maclay. This contains descriptions and illustra 
tions of Dorcopsis macleayi and D beccari, two new species in the 
Macleay Museum. This brings the number of known specie 
of the genus up to five-—The Australian sponges recently de 
scribed by Carter, by R. von Lendenfeld, Ph.D.—On the fer 
tilisation of Goodenza hederacea, by Alex. G. Hamilton.—Notes 
on the habits of Falco subniger and Glareola grallaria, by K. H 
Bennett.—The geology of Dubbo, by the Rev. J. Milne Cunan. 
—Dr. J. C. Cox exhibited a sandstone nodule, the outer crust 
of which to a considerable depth was stamed with iron, the 
original colour, as shown by the central portion, having been 
white. Also a large Cephalopod, belonging to the family 
Sepud@ and genus Sepia, which had been recently presented te 
the Australian Museum by the Hon. William Macleay. This 
unique specimen 1s about feet long fiom the hinder part to 
the apex of the arms; the body ıs about eighteen inches long, 
and eighteen inches broad, deeply notched at the lower margin, 
and peaked in the centre at the neck, and arched on each side, 
the head is about eighteen inches from the body to the apex of 
the arms. It is of a dark brown olive colour, quite smooth, the 
tentacles are about two feet long, the cups on the arms do not 
correspond with any known species, nor do the cups on the 
tentacles ; it is very like Sepia tuberculata of Lamarck, but nc 
tubercles exist on the surface, and ıt 1s much longer. Sepia 
vermiculata of Quoy and Gaim. is very likê ıt, but is only fifteer 
inches long; most of the cies, however, of the genus have 
been described from the shell. 


PARIS 


Academy of Sciences, June 29.—M. Bouley, President 
in the chair—Remarks on Poinsot’s theory, and on two move 
ments corresponding to the same polhodie, by M. G. Darboux. 
—On Palmieri’s experiments relative to atmospheric electricity, 
by M. Faye.—Remarks on the same subject by M. Mlascait — 
Researches on isomery in the aromatic series. Heat of neutral- 
isation of the oxybenzoic acids, by MM. Berthelot and Werner. 
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-Note on the monument to be erected to the memory of Nicolas 
eblanc, inventor of artificial soda, by M. Eug. Peligot For 
xrious reasons it has been decided to place in the Conservatoire 
«s Aitset Métiers the statue raised by international subscription 

Leblanc. In the report of the Committee it is stated that 
e illustrious savant was boin, not at Issoudun, as is geneially 


xpposed, but at Yvry-le-Pid, Depaitfhent of the Cher, on De- , 


ember 6, 1742.—-Note on the peculiar properties of Poinsot’s 
herpolhodie” curve, by M. J. N. Franke.—Remarks on the 
me subyect, by M. Darboux.— On the reduction of the problem 
` the brachistochiones to canonical equations, by M. Andoyer. 
-On the secular vaiiation of the magnetic declination at Rio de 
mneiro, by M. Cruls.—On the crepuscular light, by M. P. J. 
senza. ‘These after-glows, which seem to have become nearly 
«tinct dming the past winter, have again begun to appear about 


.¢ beginning of this summer. At Moncalien, and in other parts : 


“Italy and Sicily, they became very intense towards the end of 
iay, and their brilliancy was even increased during the first 
ays of the month of June. On the 13th especially the effects 
rele most sui prising, rivalling those witnessed during the winter 
“ 1883. The phases of the phenomenon have also closely 
sembled those so often described dwing the periods of its 
eatest intensity, The author considers that all this tends 
ore and moie to confirm his own theory, that the crepuscular 
hts are due, not to the Krakatoa eruption, but mainly to the 
pour of water disseminated thioughout the higher regions of 
ne atmosphere. -On the reappearance of the crepuscular glows, 
w M, A. Boillot. The author descnbes the effects seen at 
miis on June 12 and subsequently, and also considers that their 
“appearance can scarcely be brought into connection with the 
rakatoa eruption of August, 1883 —-On the nacreous crystals 
* sulphur, by M, D. Gernez.—On the piopeities of the per- 
alphuret of hydrogen, by M. P. Sabatier.—On the nitrate 
“ranhydrous ammoniacal ammonia on nop, zinc, and some 
‘her metals, by M G. Arth.—Note on the reduction of the 
exatomuc alcohols, by MM, J. A. Le Bel and M. Wasse:mann. 
-On a new method of P aring pyrocatechine, by M. J. 
Meunier.—On the action o chlonne and iodime on pilocaipine, 
4 M, Chastaing.—Note on the quantitative analysis of the 
osphoric acıd present in the natural and mineral phosphates 
nployed for manuring the soil, by M. E. Aubin.—On the 
ævelopment of the vascular glands ın the embryo, by M. 
etterer.—On a new type of Saręospondies, ‘ty M. R 
anchard.—Caborimetric observations on children, by M. Ch. 
ichet.—New researches on the regeneration of the nerves in 
«ae periphery of animal organisms, by M. C Vanlair —A note 
sa the influence of the attraction of the moon on the creation of 
me Gulf Steam was submitted, by M. Ch Dufour. 


BERLIN 


Meteorological Society, June 2.—Dr. Neuhauss communi- 
ated meteorological observations instituted by him during a 
soyage around the world from April to Decembei last year. 
during the whole passage thio ah the Mediterranean Sea, the 
uez Canal, the Red Sea, the Indian and Pacific Ocean, he had 
2gularly every day made observations with a compared thermo- 
ieter, aneroid barometer, and psychrometer, of the temperature 
rod the atmospheric piessure every two hours fiom 6 a.m, till 
p m., and three times a day deteiminations of the humidity. 
Tis attention was specially directed to determine these meteoro- 
»gical conditions within the tropics and more particularly in the 
eighbourhood of the equator. Among the more noteworthy 
results of these observations he showed that the daily range of 
emperature over the Suez Canal amounted to 29°'2 F., from 


maximum of about 86°'o toa minimum of 56°°8, while the range j 


f temperature on the Red Sea was only about 6°'8 to 9°09, 

nd that on the Indian Ocean in the neighbourhood of the equator 

vas still less. The imum tempeiature under the equator 
mnounted nearly to 99°°5, and always coincided with the cul- 
uinating point of the sun. 

amperature in the tropics occured at ro a.m. was not con- 

armed by the observations What was observed on this 
«oint was simply that the maximum temperature frequently 
wegan in the region of the tropics at 10 a.m., and lasted two 
sours, when, from some secondary cause or other, a small abate- 
aent of only a few tenths of a degree might be observed just at 
2 noon. Squalls and rain-showers were always accompanied 

=y a sinking of temperature which occasionally showed a 
e of 4°'5. On lus Yovage from New Zealand to Hawaii 

m fune and July Dr. Neuhauss daily observed within the 
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tropics a constant rising of the temperature till evening, 
reaching the maximum between 6 and 8 p.m. On the open 
sea he nowhere found higher temperatures than those he had 
observed on fist ciossing the equator. The registytions 
of the barometer within the tropics exhibited the well- 
known daily ascillanon of the atmospheric pressure with two 
maxima and two minima. The first maximum showed itself 
» at 10 a.m., the second at 6 p.m. It was remarkable that 
the squalls and rain-showers did not affect the regular march 
of the barometer. The hygrometric observations in the 
j topics on the Indian Ocean yielded considerably less dail 
amplitudes than on the Mediterranean Sea and on the Suez Canal. 
The phenomena of the twilight on the Indian Ocean, whose 
magnificence of colour was described, were particularly beanti- 
' ful. Very noteworthy were the observations on the duration 
of the twilight, Lut a regular difference between the evening 
and the morning twilight was not ‘established. Their respective 
| durations on particular days were, on the other hand, very 
: unequal, The astronomical twilight—~z.¢. the time from sunset 
till the last evanescence of light in the western sky—usually 
lasted from an how to an hour and a quarter The 
‘end of the twilght at sea could be precisely determined to 
a second. A gieat charm was afforded in the observations 
of the zodiacal hght, which Dr. Neuhauss was able to watch 
evely moming before sunnse on the Indian Ocean. In the 
; evening with fatigued eyes the observation of the zodiacal light 
| was not successful. In the moning, on the other hand, the 
bluish-white light pyramid could be followed by the eye to the 
zenith. Its brightness excelled that of the brightest paits of the 
Milky Way ; its light was quite steady without any quiverings, 
and thus showed no polarisation, This phenomenon, still so 
little understood, was recommended as an object of observation 
to marine officers.—Prof. Sporer described a whirlwind observed 
at Potsdam on Aprl 15 at 12 noon. 
1 
| 
I 


The air was quite still, 
the sky perfectly clear, when, from a grassy sward rt by 
bush, an eye-witness observed the whitlwind aise. He first 


heard aĘiusthng ın the leaves of the shrubs, and then observed 
a column of dust, of abont the height of the smrounding 
inclosmes, which, on its continued movement, split into two 
vortices. One of these, or perhaps only a bianch of one, 
moving onward, without leaving any traces on its way, airived 
at a neighbouring garden, where, at a particular t, it tore up 
and camied aloft in a whirling manner to a considerable height 
the windows of several hot-beds, rending them in pieces. The 
weight of each of these windows was about 30 lbs. Thence 
the whirlwind advanced towards a neighbouring gaiden and tore 
off the windows, which were open in the direction from which 
the whirlwind was coming. On its further couse, which was 
marked out by a powerful rushing noise and by a very high 
dust-column, the whirlwind inflicted no more destruction. Prof. 
Sporer was of opinion that the whirlwind originated and grew 
in intensity over ground which was greally heated, just as happens 
in voleanic outbursts and high protuberances of the sun, when 
in the one case ashes and in the other hydrogen aie swept aloft 
over highly heated surfaces. 


Physiological Society, June 5.—Piof. Brieger, following 
up his communications of a year ago, reported on his further 
investigations into the ptomames. In his former communica- 
tions the speaker had described five well-characterised bases 
—neurine, muscarine, neuridine, and two other diamines—ex- 
tracted from the ptomames, which were developed in putre- 
fying nitrogenous substances, and in the form of beautiful crys- 
tallised salts, and had subjected them to precise chemical and 
| physiological analysis. As the result of this analysis, neurme, 
muscarine, and a base similar to, but not identical with, tr- 
methyldiamine had ‘were found to be very violent poisons, 
while the two others showed themselves to be less poisonous. 
Seeing that the ptomaines must here be regarded as products o 
the putrefactive bacteria, Prof. Brieger set himself the task o 
studying the products of pathogenic bacteria. He proceeded, 
however, beforehand to ipvestigate the ptomaimes which de- 
veloped under natural jfitrefaction in the case of human 
| corpses, and found that here quite different bases came to 
light than those which appeared under artificial putrefaction, 
Immediately after death lecithin decomposed itself, and large 
quantities of choline became developed, and, along with this 
| base, neuridme appeared on the third day of putrefaction, in- 
1 creasing in quantity with the progress of putrefaction From 
| the seventh day after death there came to view an entirely new 
base, which, with hydrochlorate of platinum, yielded very 
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beautiful crystals, and, both in this connection as also in the form 
of hydrochlorate of gold and inits conmnchon with hydrochloric 
acid, had been searchingly examined. This base, altogether 
different both in its quantities and in its composition from 
the hitherto known, was named ‘‘cadaverine.” It 
increased in quantity with time while choling and neuridine 
diminished. Later on there appeared another new base 
which was also chmacterised by its hydrochlorates of platinum 
and gold, as likewise by its chemical composition, which the 
speaker called ‘‘putrescine ” and was able to show in the form of 
beautiful crystals, both in a pure state and in the hydrochlorates 
of platinum and gold. Both these new bases, cadaverine as well 
as putrescine, acted but weakly on the animal organism. The 
first ed the well-known smell of coniine, which former 
observers had already noticed in putrefying bodies. Besides 
these weakly acting nitrogenous bases, there were found in the later 
stages of putrefaction two diamines of very powerfully poisonous 
effect, which, injected even in small doses in animals experi- 
mented on, produced death under paralysis. These two were 
presented in distinct crystals and isolated. A suivey of the 
ewhole series of isolated ptomames taken from corrupting 
nitrogenous substances showed that, contrary to the former 
assumption, they were all simply compound, that they 
were all diamines belonging to the series of fats. Their 
great resemblance to vegetable alkaloids i1endered it neces- 
sary that in the case of chemical investigations only such 
alkaloids and bases should be deemed demonstrated to exist in a 
dead body which had been isolated and had been presented in 
their characteristic salt-ciystals. In the endeavour to study the 
bases produced by pathogenic bacilli Prof. Bieger had exa- 
mined artificial cultures of bacilli, and first the typhoid bacillus 
on peptone. This led to no positive result. It was the culture 
of the typhoid bacillus on meat infusion and meat jelly which first 
led to the isolation of two new intensely poisonous bases, one 
of which, being injected in small quantities into animals, acted 
similarly to neurine, producing death under a strong flow of 
saliva, paralysis and Rarthose, while the other pioduced only 
violent exhausting diairhcea. The small quantities of these 
poisops did not yet, however, allow them to be sufficiently 
characterised chemically. They appeared to be triamines, and 
should be further investigated The method adopted in the 
course of this vestigation promised additional important re- 
sults—Dr. H. Virchow communicated the observations he had 
made on the cells of the vitreous humour, regarding which the 
opinion had hitherto been entertained that they were lymph cells 
which had emigrated fiom the blood-vessels, and which, by 
reason of their amceboid movements, presented the most various 
forms either on the surface or in the interior sof the vitreous 
body. Dr. Virchow had first examined the vitreous body of 
very different species of fish, and in the case of these animals, 
which were provided with vessels of the vitreous humour, he 
had established that the cells were perfectly fixed, invariable 
formations, which manifested themselves so characteristically 
that it was possible to distinguish the particular species 
by the particular form of the cells of the vitreous humour. 
This conclusion determined the speaker to examine the vitreous 
humour of other cold-blooded ammals, and he chose frogs 
for this purpose, and had, besides, examined the vitreous 
body in an Alpaca sheep and in the fowl. After a de- 
scription of the methods of exammation he had adopted, 
he described minutely the forms of the cells of the vitreons 
body he had found in these different animals. . In the case of 
the sheep he found them ed only on the surface in per- 
fectly definite order; they here consisted of small, round 
nuclei surrounded by large masses of protoplasm manifoldly 
sinuated and branched. In the case of the fowl the cells like- 
wise lay on the surface of the vitreous body in regular arrange- 
ment. The protoplasm surrounding the nuclei was, however, 
in drawn out lengthwise and branched at the ends, in part 
stellate, divided into thin rays, in part irregularly arranged. 
In the case of the frogs the gieatest multiplicity of forms was 
met with. The cells lay either beteen the blood-capillaries or 
on them, and ın this case were to be recognised only with t 
difficulty. The nucle: were mostly longish, and around these 
nucle: extended the delicate protoplasm, often spun out in fine 
lines of fibres between the vessels, or covering them. In the 
case of a few cells long processes extended from the protoplasm, 
of which single pieces had detached themselves. In the case of 
others the -protoplasm had spread itself out into a very wide, 
uncommonly delicate film covering the vitreous body. Other 


cells, again, had granular protoplasm, and were either rom 
with a large round nucleus, or were more or less lengthened to 

degree even of a filiform shape. To relate these different fo: 
of the cells of the vitreous humour each to an int char 
teristic difference in the species to which it belonged, was m 
than the speaker had been able to accomplish. Towards 

solution of this problem further investigations would be regui 
—Herr Aronsohn communicafed the further experiences. whi 
in conjunction with Herr Sachs, he had collected ‘relax 
to the heat-centre in the cerebrum, discovered by him J 
year. When on a perfectly definite part of the cereln 
he pricked with a needle so deeply as to touch the p» 
lying under the cortex, then he observed a use of tempe 
ture in the rectum, in the muscles, and in the skin 

from about 1° to 2°C. The prick had to touch the cor 
stiiatum in order to produce a rise of temperature, and 
pomt of fact it was only the median part of the corpus strat 
which, on being touched, gave nse to this result. No ott 
part, however nearly situated to this spot, could, on be 
touched, produce this mse of temperature. The increase of te 
peiature continued for about three hours after the prick, » 
affected the two sides even when the wounding of the brain + 
only one-sided. Electrical stimulation of the same limited s) 
produced a similar result. Whether there were ganglions ly: 
on the spot in question, which influenced the production 
warmth, or whether only definite nerve-tracts were touche 
was a question which could not be decided. In order to asc 
tain the immediate cause of the increase of temperature, expe 
ments regarding the respiration, and determinations of the u» 
weie deere carried out. These experiments show 
that immediately after the corpus striatum was pricked the 

halation of oxygen and the exhalation of carbonic acid were 

creased, and that the secretion of urea was augmented. It ¥ 
therefore clear that an imcrease in the metabolism genera 
followed the prici; an increase which, in the opinion of t 
speaker, was due to the heightened innervation of t the muscu 
system caused by the prick or the electrical stimulation. 
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THE BIRDS OF LANCASHIRE 


The Birds of Lancashir® BY F. S. Mitchell, M.B.O.U. 
“Illustrated by J. G. Keulemans, Victor Prout, &c. 
Pp. xviii. 224. (London: Van Voorst, 1885.) 


MPORTANT as are the services which the writers of 
county faunas have rendered to the study of British 
ornithology every one knows, or ought to know, that such 
works have a very variable value. In some cases the 
geographical position of the county concerned is such as 
to invest its avifauna with high interest quite apart fiom 
the manner of its treatment, which may be, and in a few 
instances that we could but will not name, has been of a 
slovenly character. Or again, local considerations may 
be comparatively insignificant, and yet the book, from 
the combined knowledge and skill of the author, will be a 
great and positive gain to zoological literature. Thus it 
follows that the most pretentious works not unfrequently 
fall short of even a moderate standard of excellence, while 
that is attained or even surpassed by others put forward 
with unpresuming modesty. It gives us great pleasure to 
express our opinion that the little book now before us, 
“The Birds of Lancashire,” falls well within the latter 
category. Its author, Mr. Frederick Shaw Mitchell, is 
known to have been engaged ın its preparation for several 
years, and that he has used those years of preparation to 
good purpose almost every page in the book testifies. 
We have especially to commend his introductory remarks, 
which prove that he has taken the proper and philo- 
sophical view of the duties of a faunistic monographer, 
while the rest of the book shows how efficiently he has 
discharged them according to that view. 

In these days the county of Lancaster, or at least its 
southern half, with its swarming population, its tall 
chimneys expelling tons upon tons of soot, and, still worse, 
volumes of noxious vapours, its once limpid streams 
drunk up by countless manufactones and returned to 
their channels befouled with deleterious compounds, pre- 
sents almost as poor a field for the outdoor naturalist as 
can well be found in the United Kingdom. Nor does its 
geographical situation offer the ornithologist much promise 
for the pursuit of his study. Its coast-lne, though ex- 
tensive as tbat of English’counties goes, is formed by the 
recess of a land-locked sea ; and notwithstanding that as 
yet we really know little of the routes taken by birds in 
their migrations, there 1s nothing to induce the belief that 
any much-frequented route will be found to skirt More- 
cambe Bay, the sand-hills of Blackpool, or the estuaries 
of the Ribble and the Mersey. Nor do the hills of its 
interior, though rising to the height of nearly 2000 feet, 
and even exceefling that ın the northern detached 
district of Furness, which contains the much admired 
Coniston Water and Windermere, add greatly to the 
attractiveness of a county which has the disadvantage of 
lying on the wrong side of our island—for we take it to 
be undeniable that in England birds, both as individuals 
and as species, decrease in number as we pass from the 
eastern to the western coast. 


“The vast increase of population, and the scientific 
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farming which drains every marsh, substitutes for every 
bosky nook a rigid bank and paling mathematically 
drawn, are the chief causes of-the decrease both in species 
and individuals which has taken place in the manufactur- 
ing districts ; but it is astonishing how many stil flourish 
among the teeming millions which dwell there, and should 
it be possible for air and water to become more pure, 
there is no doubt that, except ın the immediate vicinity of 
buildings, little further diminution would occur. 

“The way in which birds are driven away by the 
extension of buildings, and by the conversion of a rural 
into an urban locality, may well be instanced by the case 
of Peel Park, Salford, which is one in point Mr. John 
Plant has kindly permitted me to use his notes, which 
have been carefully kept since 1850, and which show the 
following results :— 


Personally observed Breeding 
1850-60 71 species 34 species 
1860-70 des 42 y She ae 
1870-75 ” I9 » 8 p > 
1876-80 . I5 » Se — » 
1881 ; 130 5, es => 35 
1882 en 5 » 3 2! ,, 


Mr. Plant considers that the main causes are not so much 
simply the presence of more people and greater disturb- 
ance by them, as the destruction of natural food, and loss 
of protective foliage, from the vitiated atmosphere, and 
makes the melancholy prophecy that, if the same thing 
goes on for another ten years, there will not be a large 
tree alive in the park.” —Jntroductory, p. iii. 

Yet Mr. Mitchell does not think that on the whole birds 
in Lancashire are decreasing, and remarks that “ the 
greater scarcity of the Goldfinch, for instance, which feeds 
on the thistles of waste lands, is balanced by the greater 
plentifulness of the Hawfinch, which prefers a more culti- 
vated country.” The extensive range and increasing 
numbers of the species last mentioned of late years 
throughout the whole of England is indeed a matter that 
is at present quite unaccountable. But Mr. Mitchell goes 
on to say that “if the game-preserver will lay aside some 
of his truculence in respect of species which occasionally 
diminish his stock, if the denizens of towns will discourage 
the bird-catching fraternity, and be content to only hear 
the Lunnet and the Bullfinch in their natural haunts, and 
if the specimen hunter will try to be content with skins. 
which are not Joca/, there is no reason to expect any 
approach to extinction of species which are now on the 
list.” Here we would remark that not much harm comes 
from bird-catching if the law now existing be obeyed, and 
that without it few “denizens of towns” would ever hear 
the song of any bird ; but we quite agree with what our 
author says as to the game-preserver and skin-collector. 
From the results of somewhat extensive observation in 
many parts of England it is clear that the absolute exter- 
mination of both Kestrel and Sparrow-Hawk—the last of 
the birds-of-prey which can be said to inhabit this country 
generally—will be accomplished ın a very few years, and 
even our three species of Owl—in spite of the Act which 
nominally protects them—are hkely to suffer the same 
fate. Mr. Mitchell no doubt recognises the fact, as every 
impartial observer nust do, that, birds-of-prey excepted, 
the system of strict game-preserving affords an incalcul- 
able amount of protection to all other birds; but the 
“Jocal specimen-hunter” is usually a pestilent character 
indeed—one who without any counterbalancing merit 
simply flatters his own vanity, degrades an interesting not 

1 Starling and House Sparrow. 
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to say instructive study, and induces his fellow-subjects 
to break the law by the price he offers for his “ rarities.” 

Passing to another part of our theme we wish to 
mention Sur author’s remarks on the valueless nature of 
nearly all the ordinary records with regard to the migra- 
tions of birds. Many we are sure must have felt the truth 
of the following statements; but we do not recollect 
having before seen it so explicitly put forth, and con- 
gratulate Mr. Mitchell on perceiving its importance. He 
says :— 

“ The fact is, that very few of the observations, now so 
numerously made, as to the movements of summer 
migrants, are worth anything at all; and if data are to 
be collected on land of value commensurate with those 
now being collected on information from lighthouses, &c., 
by the committee appointed by the Bntish Association, it 
will,be necessary for the observer to fulfil something hke 
the following conditions: firstly, that he should be con- 
tinuously engaged out of doors ; secondly, that he should 
be entirely familiar, not only with the plumage of the 
birds, but that he should be able to recognise most of 
them when flying, and be thoroughly acquainted with 
their song, their cal] and alarm notes ; and thirdly, that 
he should have a knowledge of the food requirements of 
each species, and be able, for instance, to infer, from the 
plentifulness of such and such an insect, that such and 
such a bird may be expected to feed on it. Such a con- 
junction can only be found in few individuals; but if 
every man in his leisure field-walks would, and especially 
in connection with meteorological conditions, note the 
other natural circumstances at the time of his first seemg 
a spring arrival, a mass of information would be got 
together, invaluable for the discovery of the laws of geo- 
graphical distribution ; and until something of the sort is 
done, and such information sifted and compared, I believe 
those laws will remain, as they are now, dubious and 
conjectural.” —J#troductory, pp. 1X. x. 


In the bibliographical portion of his work Mr. Mitchell 
shows himself to be well read, and the selections he 
makes from the writings of his predecessors seem to be 
exceedingly judicious. If he errs at all, which we do not 
say 1s the case, itis on the side of conciseness, and we 
can imagine that many readers who have not access to a 
good hbrary would be better pleased had his extracts 
occasionally been longer, so that, should his httle book 
reach a second edition, as it well deserves to do, this 
point might be borne in mind by the author; though we 
cannot find it in ourselves to blame him on this account, 
knowing the tendency to superfluity which prevails among 
the ornithological writers of the present day. One un- 
questionable merit Mr. Mitchell possesses. He 1s free 
from the wish to exaggerate the importance of his subject, 
and ıs certainly not bent on making out a numerous list 
of the birds of his county, as so many compilers of local 
faunas have done, by giving fresh life to the most doubtful 
reports which profess to record impossibilities. In one 
case, indeed, he seems to us to have transgressed ; but 
he may be pardoned for not being aware of the profound 
mistrust that was entertained nearly five-and-twenty years 
since by well-informed persons in egard to some state- 
ments that were then made ina certain auction-catalogue, 
The Swallow-tailed Kite should disappear from his list. 
Lancashire, however, indubitably boasts the possession of 
the only existing “ British-killed” specimens of the Black- 
throated Wheatear and the Wall-Creeper—though an 
example of the latter is known to have been obtained in 
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Norfolk nearly one hundred years ago—and accordingly 
a coloured figure (by Mr. Keulemans) of each of these 
species is introduced. Some carefully drawn illustrations 
of decoys, as well as several other ingenious modes of 
netting or snaring wild birds, are also given, and these 
add not a httle to the interest of the book ; for, with the 
exception of the plates in Rowley’s not very accessible 
“ Ornithological Miscellany,” we are not awate of any 
representation of the mode of capture by “ fly-nets,” while 
we think neither the “ douker-net” nor the “ snipe-pantle ” 
has ever been figured before ; and with respect to this last 
term, which Mr. Mitchell derives “from the Anglo-Norman 
‘panter = a net or snare,’” we may observe that Olina in 
1622, and Willughby after him, calls a ceitain kind of net 
used in taking starlings, woodcocks, and other birds 
pantiera—a word which seems to exist now in Italian as 
pantera” Of course a work on the birds of Lancashire 
could not be complete without a reference to Gerarde and 
the Pile of Foulders, whereon bernacles turned to geese ; 
but we are glad to see that Mr. Mitchell abstains from 
sneering at the old herbalist’s credulity, as so many 
modern wnters have done, though we must point out to 
him that in these days to speak of a betnacle as “a 
species of multivalve” ıs to use a somewhat vague if not 
inaccurate expression. Let us add that a map of the 
county and, so far as we have tested it, an excellent index 
are among the merits of this satisfactory little book. 


A CATALOGUE OF CANADIAN PLANTS 


Geological and Natural History Survey of Canada. 
Alfred R. C. Selwyn, LL.D., F.R.S, F.G.S., Director. 
“ Catalogue of Canadian Plants. Part I. Gamopetala.” 
By John Macoun, M.A., F.L S., F‘R.S.C. 8vo, 200 pp. 
(Montreal: Dawson Brothers, 1884.) e 


Ae this is only a catalogue of names and 
localities, ıt is a work of much interest and one that 
has been greatly needed by European botanists and 
botanical geographers. The flora of the north temperate 
zone in both hemispheres is so very similar in general 
character that nearly half of the genera of the Canadian 
area and a large number of the species reach to it all the 
way from Britain across Europe and through Siberia, and 
the remarkable longitudinal differentiation of the flora of 
the United States renders it a matter of much interest to 
be able to trace out the dispersion of the species through 
the more northern areas of the Continent. The “ Flora 
Boreali-Americana” of Sir Wm. Hooker is now forty 
yeais old, and all that has since been worked out about 
the Canadian species and their distribution has never 
been put together and published so that it was available 
for general use. The first portion of the present Cata- 
logue, which was issued in 1883, contained the Polype- 
talous natural orders; including ngturalisations the 
number of Polypetalous genera was 243, and of species 
907. The present part contains the Gamopetale, and 
carries up the number of genera to 498, and of species to 
1811. So that the total number of flowenng plants now 
known in British North America may be estimated at 
about 3000 species against 10,000 or 12,000 now known 
in the United States. One of the most remarkable points 


I See also Prof. Skeat's "“ Etymological, Dictionary” (p. 415) sw voce 
Painter,” for instances of its use by Chaucer and others 
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about the Canadian flora is how extremely few species 
enter into it that are not found in the United States. The 
general question of the characteristics of the North 
American flora was fully discussed by Dr. Asa Gray in 
an address to the biological section of the British Asso- 
ciation at Montreal, which*was published in the issue for 
November, 1884, of the American Fournal of Science. 
Two of its leading characteristics as compared with 
Europe are the abundant development of peculiar types 
of Composite: and Ericacez. It is to this present cata- 
Jogue that we must turn for full details on such matters 
as these in application to the northern area. One of the 
most curious instances of a locality for a well-marked 
plant widely distant from its main area is furnished by 
the occurrence of, Calluna vulgaris in very small quantity 
in Newfoundland, Cape Breton Island, and Nova Scotia. 
It is not known on the Amencan continent, and the 
genus rica is entirely absent. A large number of 
common European plants, such as Bellis perennis, Chrys- 
anthemnum Leucanthemum, Tussilago Farfara, Hyoscy- 
amus niger, and Anagallis arvensis are fully naturalised 
ın Canada. Some British species, such as Gentiana 
Amarella and Hieracium umbellatum are represented in 
Canada by varieties mostly readily distinguishable from 
the European type. Of plants alpine in their European 
range which are widely spread in British North America 
we have instances in Loiseleuria procumbens, Arctosta- 
påyllos alpina, Linnaa borealis, Lobelia Dortinanna, 
Vaccinium uliginosum, and V. Vitis-.dea,; and of plants 
of wide European and British dispersion at a lower level 
in Campanula rotundsfoha, Achillea Millefolium, Vi- 
burnun Opulus, Pyrola minor, and Andromeda polifolia. 
Mr. Macoun has consulted Dr. Asa Gray and Dr. Sereno 
Watson on all points of doubtful sdentification, and used 
the same nomenclature and standard of specific limita- 


tion. J. G. B. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by hts correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The Zoology of Dr. Riebeck’s “Chittagong Hill Tribes,” 
—The Gayal and Gaur 


In NATURE for June 25 (anie, p. 169) there appeared a ieview 
of the late Dr. Emil Riebeck’s ‘‘ Chittagong Hul Tribes.” The 
contributions of the specialists who are entitled ‘‘ the foremost 
naturalists of Germany” are mentioned as ‘separate mono- 
graphs of great value.’ 

This is no stinted praise, and as one of the separate mono- 
graphs, that on the zoology, by Dr. Julius Kuhn, is espécially 
noticed, I took the garhest opportunity of reading what Tate 
pated would piove a veiy interesting essay on the fauna of a 
rather imperfectly-known region. 

I will only say that I was disappointed. The zoological 
‘*monogiaph ” consists of four pages, two and a half of which 
aie taken op by Dr. Kuhn’s remarks on the gayal and gaur. 
These are the only portions deserving notice; the remaining 
page and a half contam notes, all trivial, and some seriously 
incorrect, on skulls of a rhinoceros, a bear, and a monkey, of 
only one of which a specific determination is attempted, and in 
that instance the name given is, I believe, wrong. Perba 
these notes are not by Dr. Kuhn, for his observations on the 
gayal (Bor fronials v. gaveus) and the gaur (B. gaurus vy, 

















cavifrois) show some acquaintance, though an imperfect one, 
with the literatuie of the subject. Your reviewer credits Dr. 
Kuhn with the discovery that ‘‘the gayal or wild ox of Bengal, 
Assam, and Further India does not differ specifically trom the 
gaur of India prope:,” and Dr. Kubn wnites appaiently under 
the impressfon that the occurence of the gaur east of the Bay 
of Bengal is not known, The range of the gaur throughout 
Assam, Tipperab, Chittagong, Burmah, and the Malay peninsula 
has, however, been well known for thirty years at least, and has 
been 1epeatedly described by Cantor, Blyth, Jerdon, and other 
natualists, whilst the head of a Tenasserim gaur was well 
figured nearly fifty years ago in the Feurnal of the Royal Asiatic 
Society (vol. ur, 1836, p. 50). The fact that the wild gaur 1s 
called gayal by the natives of some parts of India is also not 
new. The name by which the tame gayal, Bos frontalis, is 
generally known in the country 1s not gayal, but muhan. 

Dr. Kubn’s principal object ıs to show that the gayal may 
be a domesticated 1ace of the gaur. It would be impossible to 
do justice to the subject without going into considerable detail, 
but the first stage in the ne is one to which no teferenge 1s 
made by Dr. Kuhn. This is the question whether Bos frontalis, 
the gayal, exists as « distinct species in the wild state, as stated 
by Lambert, Colebiooke, Horsfield, Blyth, and others, or 
whether, as lately uged by Me): Sarbo (Proe. Z.S., 1883, p. 142), 
there 1s no such thing as a wild gayal. A very valuable contri- 
bution to the history of these animals was published twenty-five 

ears ago by Blyth in the Journal of the Asiatic Society of 
Bengal vol. xxix p. 282, ın a paper ‘On the Flat-horned 
Taurine Cattle of South-East Asia.” This paper was, I think, 
subsequently republished in either Land and Water or the 
Field, but I am not certain. One most important ciicumstance 
mentioned by Blyth on apparently excellent authority is that the 
gaur 1s kept tame in the interior of the Chittagong hills, and, as 
a tame animal, is quite distinct from Bos Jrontalıs. If this is the 
care hybrids are very likely to occur, for the gayal breeds freely 
with the much less nearly allied zebu, and such hybrids may 
account for the occurence of forms intermediate between the 
gayal and gaur. An indication that such forms exist is, so far 
as I can see, the only evidence brought forward by Di. Kuhn in 
favour of the gayal being a domesticated race of the gaur, his 
main argument ; his supposed discovery that the tame gayal and 
wild gaur mhabit the same country being a singularly fine 
example of a nidus egue. 

It will, I hope, be undeistood that these observations apply 
solely to the zoological portion of Dr. Riebeck’s work ; though, in 
connection with this, in another part of the book, I remark that 
Plate 14, Fig. 2, which a bate a rodent’s—probably a 
squittel’s—skull, is called ın the explanation of the plate ‘the 
skull of a musk-deer” | Your reviewer's opinion of the work 
is doubtless founded on the anthropological and ethnological 
portions; I only dissent from the views expiessed as to the 
zoological monograph. W. T. BLANFORD 

July 11 





‘The Fauna of the Seashore” 


In the abstract of Prof. Moseley’s teresting lecture on “The 
Fauna of the Seashore,” published mm the current number of 
NATURE (p. 212) several agents are referred to as competent to 
call into play the tendencies to vary which are embodied in each 
species. These, whether suggested by Prof. Lovén or the 
author of the lecture, include—lhght and shade, temperature, 
cuirents, food, enemies, favourable condition of water for respira- 
tion, and the vaiiation of conditions produced by tides, T 
venture to think that one very important factor in the vanation 
of the marine fauna, 1f not the most important, has been left ont 
of the list: I refer to marine waves. 

The action of waves on the littoral fauna is not only extremely 
severe, but it is of constant 1ecurience ; and failure to resist it 
does not meiely involve some minor disadvantage or incon- 
venience to the object attpcked, but its very existence. 

A point commonly overlooked by naturalists is the severity of 
the wave-action arising from the ieciprocel character of the 
wave-currents. Human bipeds occasionally experience the in- 
convenience of a shifting current when encountering opposing 
blasts of wind at some street corner during a gale. The maine 
littoral fauna, living in a much denser medium, encounter two 
analogous currents for every passing wave heavy enough to affect 
the bottom, and have to encounter these currents without cessa- 


tion for the days or weeks the storm may lest. Any failure to 
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resist this inexorable enemy on the part of the shallow water 
denizens of the sea or any encroachment on exposed areas during 
fine weather by animals unfitted to meet the storm will incur the 
penalty of death. 

The pime necessity for every member of the littoral fauna is 
the power of resisting the attacks of waves; and every develop- 
ment and variation undergone by such littoral fauna must of 
necessity have been Gerici out under the immediate control of 
waves, 

If, as Prof. Moseley tells us, it was ın the ‘‘littoral zone. . . 
that all the main groups of the animal kingdom first came into 
existence,” we may go further and say that these main groups 
were modelled by the ceaseless action of waves, as these in their 
turn were brought into being by winds 1aised by solar heat. 
Thus the early stages of evolution can be carried back directly, 
by the two short links of wind and wave, to the sun itself. 

One point that I have never published myself or seen recorded 
by others, 1s the curious conflict that may be observed between 
wave- and tidal ection. For example, a shell with a wide bathy- 
metical e, from tide-marks to, say, fifty fathoms, may 
evince a tendeney towards the elaboration of a useful form and 
sculpture, in the deeper water; whereas, between tide-marks 
the two daily checks to growth arising from the fall of the tide 
would immediately haak any such variation in sculpture, and 
the altered form would no longer be best sute, to the along- 
shore conditions 

Moreover, as the form best suited to tide-marks is often in 
conflict with that best suited to deeper water, the form of a 
species living between tide-marks might soon diverge from that 
of the same species frequenting deeper water. Asa possible 
instance I would adduce the case of Trochus sisyphinus and 
T. granulatus. ‘These gasteropods have always, I believe, been 
considered distinct species ; but I have in my possession speci- 
mens from about fifteen fathoms, showing a distinct passage 
between the smooth zizyphinus and the sculptured granulatus, 
and this both in outline and sculpture. 

I regret that I have been unable to obtain odontophores of the 
intermediate forms to ascertain if they confirm the passage from 
the one species into the other. Itis, I think, evident that though 
T. sisyphinus can retain its form in deep water, 7: granulatus 
could not retain its symmetrical granulated sculpture were it to 
invade the tidal strand. 

The variety of method exhibited by the littoral fauna in 
resisting wave-currents affords a most interesting subject of 
research, Take for instance an bas ira ledge of rock—no hypo- 
thetical one—with sturdy limpets living on it, the fragile Pho/a- 
didea pa ea living in it, and the hardy little Leforina 
obtusata clinging to the sea-weed. A storm attacks the trio, and 
tests their several methods of defence. The limpet is safe on 
the rock, the Pholadidea in it, and the Littorine, though at once 
washed off its feeble support, is safe, thanks to its solid shell, 
from the utmost violence of the storm. The tenacious hold of 
the limpet on the solid rock and the feeble adherence of the 
Littorina to the sea-weed indicate very opposite methods of 
meeting a common danger. 

In conclusion I would put in a plea for working-models of the 
sea in some of our new aquariums, When one sees in a tranquil 
tank such a fish as the gurnard with its far-spreading feelers 
ready to steady itself amid swinging wave-currents, one would 
like to see its machinery brought into action. A gentle swing- 
ing motion could be easily imparted to the waters of a tank, and 
under such conditions the observer would see the animals use 
thg special appliances they possess foi resisting or evading their 
most formidable enemy. ARTHUR R. Hunt 

Torquay, July 6 





“New System of Orthography for Native Names of 
Places” 


b 

ALLOW me room for a few 1emarks on the Royal Geographi- 
cal Society’s ‘‘ New System of Orthography for Native Names 
of Places,” just published in your umber for July 2. The 
Society has earned the thanks of the public for grappling with 
the neglected and vexatiously inconsistent question of place- 
name spelling. Attention was called by myself to this subject 
in Notes and Queries of May and July, 1884, and I can take no 
exception to the vowel and consonant system ted by the 
Society, save to the retention of the un-English letter x and to 
one other particular. 

This latter exception deals with the statement contained in 
paragraph (2) that ‘‘no change will be made in the spelling of 


names that have become by long usage familiar to English 
readeis—as Calcutta, Cutch, Celebes, Mecca, &c.” Now, why 
make even these exceptions to the excellent rules laid down? 
Exceptions are always a nuisance, and in the cases of justifiable 
reforms prove more often than otherwise the means whereby the 
benefits of such reforms are frustrated altogether. A little more 
boldness by the Society ın graspihg the nettle is wanted ; and 
while an improved alternative spelling would soon become 
famthar to the public, the help given by this concession to 
logical consistency would encourage reforms both here and in 
other fields. The attempt to consider the public convenience 
here illustrated is, I believe, unnecessary ; while the seeking to 
preserve historical spellings, as with other historical and vener. 
able anachionisms, comes to this—that the progress of reform is 
continually becoming hidebound and stunted, if not stopped 
altogether, by theimpossible attempt to energise distinct stages 
of growth at one and the same time, Itis earnestly to be hoped 
that the Geographical Society, upon whom the mantle of 
“ Bahnbrecher ” in spelling reform has suddenly fallen, will do 
the wise thing here, and boldly declare against all “ exceptions” 
to wholesome, justifiable improvement. 

The need for, and the influence on other departments of 
spelling reform, of bold action on the part of the Society is 
illustrated by the retention of the letter x. In any reform scheme 
of the spelling of Englısh place-names—the next urgent ques- 
tion to the Spores thc abolition of this letter will stand in the 
fore-rank of improvements Witness its mischievous working in 
“ Boxted ” (Buckstead), ‘‘ Hoxton ” (Hogston in 1790), “Oxted” 
Ocksstead), Huxtable (Huckstable), &c. ! N. 


July 9 





Recession of Niagara Falls in 133 Years 


THE fallacy of Lyell’s guess at the rate of recession was 
always plain if we referred to the first accurate account, that of 
the Swedish traveller Kalm, in Gens. Aag., January, 1751; 
since which the gorge has both been enlarged full 
and had miles of its bed deepened many feet. In p. 16, col. 1, 
A, he said: ‘‘ Canoes can go yet half a league above the be- 

inning of the carrying place, . . . but higher up it is quite 
impossible, the whole course of the water, for two 1 es and 
a half up to the great fall, being a series of smaller falls, one 
urder another.” Now plqmnly this whole series have so levelled 
their bed that the main falls now descend some Ifo feet instead 
of the “137 feet” that he repeatedly maintained (col. 2, E) to 
be the utmost the engineers, ‘‘with mathematical instru- 
ments,” then admitted. But as for the plan, he is yet more 
definite. P. 16, col. 1, E: ‘The river (or rather strait) runs 
here from south-south-east to north-north-west, and the rock of 
the great fall crosses it, not in a right line, but forming almost 
the Seuke of a semicircle or horse-shoe.” (Prof. Tyndall has 
well remarked that, the upper stream having probably been 
always much wider than the gorge, the chief fall has alwa 
been concave ; but Kalm’s view makes it appear very slightly 
so, and we know that very flat segments are, by a perspective 
illusion, commonly thought semicircles or even ‘‘horse-shoes.”) 
“ Above the fall, in the middle of the river, is an island, lying 
also south-south-east and north-north-west, or parallel with the 
sides of the river; its length 1s about 7 or 8 French arpents (an 
arpent being 120 feet). The lower end of this island ts just at 
the perpendicular edge of the fall.” He proceeds to tell how 
this island, once thought inaccessible, had been the scene of the 
heroic rescue, twelve years before, of two Indians by two others. 
Then, p. 18, col. 2, F. : “The breadth of the fall, as it runs in 
a semicircle, is reckoned to be about 6 arpents. The island is 
in the middle of the fall, and from ıt to each side is almost the 
same breadth” (baiely 350 feet then, but in his engraving not 
half that). ‘* The breadth of the island at its lower end is two- 
thirds of an arpent or thereabouts.” H® view makes it but 
one-third the height, s.e., one-third of ‘‘ 137 feet.” 

Now this mere reef, about goo feet by less than 80, was plainly 
one whose le the falls were reducing. Is there the least» 
ground for holding they have ever reduced Goat Island (now 
ten times larger that) or will reduce it one rood? But, 
prolong ‘‘ Luna Islet” north-north-west till 9co feet long, an 
you will have the site, I submit, of Kalm’s middle rock, barely 
350 feet from the point Mr. Wesson marks, on Fig. 2, ‘New 
York Shore,” and about as much from a Canadian point west: 
south-west of ıt. As for Goat Island, it cannot, in his time, 
have yet been touched by the falls, but may be one of those the 
hunters had habitually visited above. His description car 
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be so well plotted on this last survey that the amount of gorge 
excavated since 1750 should be knowable toan acre. The west 
fall, then, only slightly the larger, has ever since been widening, 
lowering its edge, and getting more of the stream ; so that the 
east one, comparatively stationary, retaining its height and de- 
creasing in volume, must dry up, and its bed and all the isles 
become part of New York State. E. L. GARBETT 
July rr 





e 
. Sky Glows 


Ever since the sunsets of 1883 and last year there has been 
at times an abnormal glare both before and after sundown, But 
I have seen nothing in the way of twilight effect so strange as 
that of Monday evening, the 6th, when about 10 p.m. a sea of 
luminous silvery white cloud lay above a belt of ordinary clear 

ight sky, which was rather low in tone and colour. These 
clouds were wave-like in form, and evidently at a gieat eleva- 
tion, and thongh they must have received their light from the 
sun, it was not easy to think so, as upon the dark sky they 
looked brighter and paler than clouds under a full moon. A 
friend who was with me aptly compared the light on these 
clouds to that which shines from white phosphor paint. This 
effect lasted for some time after 10 p.m., and extended from west 
to north, the lower edge of the clouds, which was sharply defined, 
was about 12° above the horizon. Rost. C. LESLIE 

6, Moira Place, Southampton, July 8 





Black and White 


My daughter has two terriers, one black, the other white ; she 
has noticed that in the dusk of the evening the black dog is 
much more visible than the white one, and has asked me the 
reason for this fact. I cannot properly explain why a white or 
Hight coloured garment shows much less in the dusk than a dark 
«coloured dress, but this 1s a well-known fact to all sportsmen 
who shoot ducks at night, when it is their custom to wear a 
ight shirt or other white dress over their ordinary costume. 
en the black and white dogs are playing together in the dusk 


«of evening, the black dog can be distinctly seen when the white 

edog, at the same distance, 1s quite invisible. Will you please 

Explain this ? Wm. E. WARRAND 
ught, Inverness, July 8 





“Foul Wate” 


DURING a bfief stay at Beaumaris in June 1883, and agam in 
Wune 1884, I had frequent opportunities of observing the ‘‘ ge- 
atinous masses” mentioned by Mr. Shrubsole as occurring in 
‘arge numbers at Sheerness-on-Sea. I first noticed them in 
m883, while procuring a supply of water for my marine tanks at 
home. They then existed in very large numbers, and as I had 
10 means of filtering the water before returning to Manchester, 
K almost expected to find it ‘‘foul” upon my arnval. I was, 
lowever, agreeably disappointed. The ‘‘ gelatinous masses” 
ad settled at the bottom of the jars, and were apparently dead. 
MWhile at Beaumaris I subjected a few specimens to microscopical 
rxamination, but being busy with other work did not learn more 
han is given in Mr. Shrubsole’s description. 
Manchester HERBERT C. CHADWICK 





Earthquake-Proof Buildings 


UNLESS my memory plays me very false a number of light- 
houses secured against quake shocks by saucers and balis 
«vere built in Japan just about twenty years ago from the designs 
of Mr. Stevenson of Edinburgh. Wm. MUIR 

The London Institution, Finsbury Circus, E.C. 





THE QUESTION OF CIVIL AND 
ASTRONOMICAL TIME 


NE of the points made at the hehe Set Congress 

was that if Universal Time (surely -Time or 

Prime Mendian Time would be a better term) were 

agenerally accepted, astronomical time might be abol- 

Shed, astronomers accepting the new day of twenty-four 
lhours commencing at midnight. 

Since the Congress the question naturally has been 


well considered, and we think it desirable that we should 
now refer to some of the most important opinionsewhich 
have already been given, not only as regards the desira- 
bility of the change, but as to the time at which that 
change should be brought about. 

Among the first to accept the resolution was the 
Astronomer- Royal, for theinternal use of the Observatory 
of Greenwith. Many opinions were collected at an early 
date and forwarded by Mr. Chandler, the Secretary of the 
U.S. Navy to the Senate. This action grew out of an 
order of Commodore Franklin, the Superintendent of the 
U.S. Naval Observatory, to adopt the new time on 
January 1, 1885; this was communicated to Prof. 
Newcomb, the Superintendent of the American Nautical 
Almanac, and drew a reply from Prof. Newcomb, from 
which we make the following extract :— 


‘*(1) The Conference expresses the hope that as soon as may 
be practical the astronomical and nautical days will be arranged 
everywhere to begin at mean midnight. 

‘*(2) That enst longitudes shall be counted as plus and west 
longitudes as minus. 

“The first of these 1ecommendations proposes a change”in 
the method of counting astronomical time which has come down 
to us from antiquity, and which is now universal among astro- 
nomers. ‘The practice of taking noon as the moment from 
which the hows were to be counted originated with Ptolemy. 
This practice is not, as some distinguished members of the 
Conference seem to have supposed, based solely upon the in- 
convenience to the astronomer of changing his day at midnight, 
but was adopted because it was the most natural method of 
measuring solar time. At any one place solar time is measured 
by the motion of the sun, and is expressed by the sun’s hour 
angle. By uniform custom hour angles are reckoned from the 
meridian of the place, and thus by a natural process the solar 
day is counted from the moment at which the sun passes over 
the meridian of the place or over the standard meridian. For the 
same reason sidereal time is counted from the moment at which 
the vernal equinox passes over the meridian of the place, and 
thus the two times correspond to the relation between the sun 
and the equinox. 

“It would appear that the Conference adopted the recom- 
mendation under the impression that the change would involve 
nothing more than the current method of reckoning time among 
astronomers, and could therefore be made without serious m- 
convenience. A more mature consideration than time permitted 
the Conference to devote to the subject would, I am persuaded, 
have led that distinguished body to a different conclusion. 

‘“ A change in the system of reckoning astronomical time is 
not merely a change of habit, such as a new method of counting 
time in civil life would be, but a change in the whole literature 
and teaching of the subject. The existing system permeates all 
the volumes of ephemerides and observations which fill the 
hh of the astronomer. All his text-books, all his teachings, 
his tables, his formule, and his habits of calculation are based 
on this system, ‘To change the system will involve a change in 
many of the precepts and methods laid down 1n his text-books. 

“ But this would only be the beginning of the confusion. 
Astronomical observations and ephemerides are made and printed 
not only for the present time, but for future generations and for 
future centuries. If the system 18 changed as proposed the 
astronomers of future generations who refer to these publications 
must bear the change m mind in order not to misinterpret the 
data before them. Fhe case will be yet worse if the change is not 
made by all the ephemerides and astronomers at the same time 
epoch, It will then be necessary for the astronomeis of the 
twentieth century, using ephemerides and observations of the 
present, to know, remember, and have constantly in mmd a 
certain date different in each case at which the change was 
made. For example, if, as is officially announced, the Naval 
Observatory introdacs the new system on January 1, 1885, then 
there will be for several years a lack of correspondence between 
the system of that establishment and the system of the American 
Ephemeris, which is prepated four years in advance. 

“Itis difficult to present to others than astronomers who have 
made use of published observations the confusion, embarrass- 
ments, and mistakes that will arise to their successors from the 
change. The case can be illustrated perhaps by saying that it 
is of the same kind as—though in less d than—the con- 
fusion that would arise to readers and historians in the future if 
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hve should reverse or alter the meaning of-a number of important 
words 4n ow language with a result that the future reader would 
not know what the woids meant unless he noticed at what date 
the book was printed. The words would mean one thing if 
printed before the date of change, and another 1f printed after. 

“It ig worthy of attention that even the republican Govein- 
ment of Fiance in 1790, which adopted a new calendar, did not 
venture to change the old system in its astronomical ephemeris. 

“I see no advantage in the change to compensate for this 
confusion. Ifastronomical ephemerides were in common use by 
those who are neither navigators nor astionomers the case would 
be different. But, as a matter of fact, no one use. these publi- 
cations except those who are familia with the method of reckon- 
iog time, and the change from astronomical to civil tıme is so 
simple as to cause no trouble whatever. 

“ The change will affect the navigator as well as the astro- 
nomer. Whether the navigator should commence his day at 
noon o1 midnight, it ıs ceitam that he must determine his 
latitude fiom the sun at noon. The present system of counting 
the day from noon enables him to do this in a simple manner, 
since he changes his own noon into the astronomical period by 
the simple addition or subtraction of bis longitude. To intio- 
duce any change whatever into the habits of calculation of unedu- 
cated men Js a slow and difficult process, and ıs the more difficult 
when a complex system is to be substituted for a simple one. I 
am decidedly of the opinion that any attempt to change the form 
of printing astronomical ephemerides for the use of our navigators 
would meet with objections so strong that they could not be 
practically overcome. 

“The second conclusion which I wish to consider is that 
which pioposes to reverse our method of assigning alge- 
biaic sigus to the longitudes by counting east longitudes 
as plus, and west longitudes as minus. The present 
system was adopted some ees yeais ago in Germany as 
being the most natmal, because longitude was measmed upon 
the enith by the apparent motion of the sun and stats fiom east to 
west, and it seemed most natural to count the direction of this 
motion as algebiaically positive. This system has been adopted 
in the American Ephemeris since its origin, and all its tables and 
formulas which involve the application of longitudes have been 
tonstiucted on this principle. To reveise this method will 
cause enor and confusion to every one using the Ephemeuis 
without, as far as I can see, the slightest compensating advant- 
ages. Iam therefore of opinion that ıt should not be adopted. 

“I respectfully submit that in view of these considerations no 
change should be made in the mode of reckoning ume em- 
ployed ım the publications of this office until, by some inter- 
national arrangement, a common date shall be fixed by all 
nations for the change.” 


Prof. Newcomb adds a list of changes in the Aserican 
Nautical Almanac required when the astronomical day is 
reckoned from midnight. 


“Page r of each month: The numbers on this page being 
given fo. Gieenwich apparent noon, the question whether they 
shall remain unchanged or be given for Greenwich apparent 
midnight will have to be decided by competent authority. 

“ Page 2 of each month to correspond with the new mode of 
reckoning these numbers would be given for mean midmght, 
which would. change the whole page. 

‘*Page 3 of each month: Neaily the same remark applies to 
these pages as to page 2. When the change is made there will 
bea discontinuity of half a day in the comparison of the sun’s 
longitudes before and after the change. 

“Page 4 to comespond stiictly to the new reckoning, the 
columns noon and midnight on this page would have to be 
interchanged. This might lead to errors on the part of the com- 
puter accustomed to the old system madvertently forgetting the 
change which had been made. If not made the system would 
be a mixed’ one. 

“ Pages § to 12: All the numbeis on these pages will be 
differently arranged when the hours ate counted from midnight. 

“Pages 13 to 18: The lunar distances will bave to be given 
for midnight on the fst column of tke left-hand pages, and for 
noon on the first column of the mght-hand pages, thus reversing 
the placing of the numbers on the two pages. 

“Planet earn These will naturally have to be 
given for midnight instead of noon, and the signification of all 
the numbers will therefore be different. There will also bea 
discontinuity of half a day in the progression of the series of 
epochs at the time the change 1s made. 
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“ Moon’s longitude and latitude: The indications of the times 
izen in this part of the Ephemeris will be altered by half a day. 
h> result would be that a computer inadvertently forgetting the 

change would take out a i1esult half a day in error. 

“«Sidereal ume of mean noon: Wherever this quantity was 
given throughout the Ephemenis it would, on the new system, 
have to be replaced by the sidereal time of mean midnight. 

“ Transit ephemeiides: These would remain unaltered except 
the column of mean time of*transit, which would be changed by 
12 hours. ° 

“Changes of neaily the same kind as in the planetary 
ephemerides would have to be made in giving the predictions of 
phenomena.” 


The following extract gives the gist of Commodore 
Frankhn’s reply to Prof. Newcomb’s objections :— 


“í So far as the counting of astronomical time from antiquity is 
concerned, it 1s the argument of conservatism which desires no 
change ın an existing order of affairs; yet, assenting to this 
aigument, we might refer to a still remoter antiquty—to the 
time, not of Ptolemy, but of Hipparchus, the ‘founder of 
astronomy,’ who ieckoned the twenty-four hours from midnight 
to midnight, just as the Conference has proposed. 

‘While it is unqnestionably true that some confusion may 
occur, yet the liability to it will be almost entuely with the 
ashonomer, who, through his supeior education and training, 
could easily avoid it by careful attention to the ephemerides he 
was using. During the years of change, before the ephemerides 
are constructed in accordance with the new method, 1t will only 
be necessary to place at the head of each page of recorded ob- 
servations the note that the time 1s reckoned fom midnight, to 
call attention to the fact, and thus obviate the danger of error. 

“It is an undeniable fact that the educated navigator finds the 
conversion of time a simple matter, yet experience has demon- 
strated that to the marmer who is not possessed of a mathematical 
educatian there 1s a decided hability to the confusion which 1s 
so greatly deprecated by all who aie interested in this subject. 
I believe that to all navigators, at least to all English-speaking 
ones, the new method will prove itself decidedly advantageous. 

‘As is well known, for many years navigators kept sea 
time, by which the day was considered to begin at noon, pre- 
ceding the civil day by twelve and the astronomical date by 
twenty-four hour-. The change to civil time now kept on board 
ship was effected readily and without friction, so that the 1ecom- 
mendation of the Conference regarding the commencement of 
the nautical day has lalfeady been i e anticipated. The 
navigator ıs concerned not with his longitude but with his 
Greenwich time, ‘having obtamed which he can take from the 
Nautical Almanac the data he seeks whether given for noon or 
midnight, and when the ephemerides shall have been made to 
conform to the new system there will be one time in common 
use by all the world. 

“‘ It seems to me eminently proper that the nation which called 
the Conference should be among the fiist to adopt its recom- 
mendations, and while it might possibly be better to wait until 
an entire agreement has been entered into by the astronomers of 
all nations, yet the fact that the first and most conservative 
observatory ın the world has acceded to this proposal of the 
Conference would seem to be a sufficient reason why we should 
not wait for further developments. In deference, however, to 
the views so well advanced by Prof. Newcomb, and in view of 
the fact that the President has recently transmitted the proceed- 
ings of the Conference to Congress, as well also of the desna- 
bility of secuing uniformity among the astronomers of our own 
country at least, I have suspended the execution of the order for 
the present with the view of communicating with those engaged 
in kindred work in order to ascertain their sentiments on the 
subject.” 


The replies received to Commodore Franklin’s circular 
may be summarised as follows :— 

Mr, STONE, Leander McCormick Observatory— 

Change should be made completely on January 1, 1885. 
Prof. NEWTON, Yale College— 

Change desirable, may begin at once for internal use, and any 
communication from an observatory should state precisely what 
time is adopted. 

Prof. PICKERING, Harvard College— 


A general agreement more important than thee mode of 
reckoning ; will follow Greenwich absolutely. 
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Mr. HARRINGTON, Ann Arbor— 
Will do as Greenwich does. 
Prof. HOLDEN, Washburn Observatory— 
Begin in 1890. 
Prof. YOUNG, Princeton— 
Begin January 1, 1885. . . 
Ms SWIFT, Warner Observatory— 
Begin January 1, 1885. 
Prof. LANGLEY, Alleghany— 
Begin January 1, 1885. 
Mr. PORTER, Cincinnati— 
Begin January 1, 1885. 
Prof. PRITCHETT, Washington University Observatory— 
Wait a year at least for general concensus. 


Prof. PETERS, Clinton. We extract his letter :— 


“I have, from the beginning, attached very httle importance 
to the object and the proceedings of the International Meridian 
Conference. 

“ The suggestions and recommendations which have been the 
result refer principally to things that are already in existence ; 
for example, the reckoning of geographical longitudes east and 
west from Greenwich is in piactice with most nations. The 
proposition to count the hours of the day from o to 24 also in 
civil hfe will scarcely ever be adopted, for nobody (except per- 
haps sick people lying in bed) will have patience enough to 
count the striking of the clock up to 24, not to speak of the 
greater liability of miscounting the strokes’ and of the difficulty 
n reading off the turret dial if the circle be divided into twenty- 
four parts’ But what conceins astronomers directly is the 
change proposed by the Conference in the beginning of the 
astronomical day, ın regard to the introduction of which you ask 
for my views. It 1s quite unimportant, of course, whether we 
begin from noon or from the preceding midnight; the reasons 
fo. taking the former as the staiting-pomt exist no longer. Our 
clocks nowadays are not regulated, as in former times, by ob- 
serving the culmination of the sun, and with the telescopes of 
increased size observations are continued not during the night 
alone, but are carried on as well in day-time, so that a break in 
the date at midnight is hardy more gievous than one at noon. 
Whue thus wê might readily conform with the proposal of the 
Conference, and put our clocks back by twelve hours, we ought 
to hesitate neveitheless very much to do so at once, especially 
for two reasons: First, a general agreement and understanding 
among astronomers (not of the United States alone but of all 
nations) should be had ; otherwise it would become necessary 
for avoiding confusion to add to every observation we publish 
some such words as ‘old-style time’ or ‘new-style time.’ The 
subject undoubtedly will be discussed in the astronomical 
periodicals, and in societies representing our science. If 
authorities such as the Royal Astronomical Society, the German 
Astronomical Gesellschaft, the larger active observatories, &c., 
agree in favour of the change, the system of reckoning the astro- 
nomical day from midnight will soon be adopted universally. 
But a partial proceeding seems highly objectionable. Second, 
if we make a change in the time-keepers of the Obseivatory 
now, the use of the astronomical ephemerides, as they lie com 
puted before us, will be made in many respects heavy. Take, 
or example, the places of the fixed stars, which me given for 
upper culmination from ten to ten days. When the sidereal 
day begins before noon, its date in the new arrangement of the 
solar day is changed. And every star place that we wish to 
take out of the ephemeris, therefore, requires some additional at- 
tention and reflection asto the corresponding date. In the American 
Naniscal Almanac, ghee the tenths of the solar day are given, 
this inconvenience, to be sure, is not so great; we need only to 
diminish our argument by o'5 day for having that of the table. 
A similar reduction of the argument must be made in using the 
lunar ephemeris, and of course ın all the data expressed in solar 
time. In this way a source for at least possible mistakes 13 
opened, and I think it therefore desirable that the change in the 

‘autical Almanacs should precede that in the observatories. The 
American as well as the British Nautical Almanacs are published 
as far as 1887, inclusive; the next or the next two following 
years ma} be under preparation. 

“ These considerations together lead me to the conclusion that 
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it seems sof advisable to introduce the change in the bagmning 
of the astronomical day before the year 1890.” 


More recently two European astronomers have re- 

corded their opinions. Prof. Struve in a pamphlet, and 
Prof. Oppolzer in the Monthly Notices. The former 
thus expresses his views :— 
“In regard’ to the change in the beginning of the astronomi- 
cal day, thinks that the question before astronomers 1s not only 
of giving up a long-established custom, with consequent changes 
of 1ules of mahy yems’ standing, but ıt also involves a serious 
internuption of astronomical chronology. Without a doubt the 
astronomer would have to make a decided sacrifice in conform- 
ing to the wish of the Conference; but, after all, this sacrifice 
is no greater than our forefathers made when they changed from 
the Julian to the Gregonan calendar—a sacrifice to conve- 
nience of which we are still made sensible whenever we have 
occasion to go back to early observations. 

“* We need have little hesitation in making a similar sacrifice 
if it will prevent discordance between the civil and scientific 
custom of reckoning time, particularly troublesome whete astro- 
nomical establishments come in contact with the outer world, 

“ Prof. Struve states that the Pulkowa Observatory is prepared 
to adopt the new time, the only question being as to the epoch 
when the change should be introduced in the publications of the 
Observatory. He is inclined to recommend that this should be 
defeired until some agreement can be reached by ‘astronomers, 
and until the new time ıs adopted in the Ephemerides, This 
might be for the year 1890, or perhaps, better still, at the 
beginning of the next century.” 


Prof. Oppolzer’s opinion is as follows :— 

“When once such a universal time is introduced for all: 
purposes it is quite natural that the question must anise, 
if there is indeed so great a necessity to retain in astro- 
nomy, and only in astronomy, a different reckoning of time. 
I fail to see this necessity, and I do not think that ıt would 
cause any serious trouble or confusion if a change were to be 
made in our astronomical reckoning ; whilst a special mode of 
reckoning time in one science only, when all otheis use the 
generally-adopted standard, will, without doubt, be a source of 
error and confusion.’ He then takes up in some detail the 
objections urged against the proposed change by Prof. Newcomb, 
and he discusses the changes which would be necessary in the 
Ephemerides. Prof. Oppolzer proposes to give practical effect 
to his views by adopting the new reckoning of time in an ex- 
tensive list of 8000 solar and 5200 lunar eclipses which he is 
now preparing for publication.” 


Science, in an article on this subject, concludes as 
follows :— 

“Tt ıs difficult to see how this matter will finally be decided. 
It is evidently a question for astronomers to settle among them- 
selves ; but so far they seem to be veiy evenly divided. For 
instance : out of some twenty-seven astronomers whose opinions, 
more or less decided, have been accessible for a count, thuteen 
seem inclined to favour the proposed change, while fourteen are 
opposed to it. And among the pros me Adams, Struve, and 

hristie ; among the cons, Newcomb, Foerster, and Auweis.” 





MR. FREDERICK SIEMENS S GAS LAMP 


TEE uluminating power of the most novel appliances 

for the production of light having, for economical' 
reasons, been made more and more intense, and therefore 
more injurious to the eyesight, ıt follows that the eye must 
be protected as much as possible from the direct action 
of the light, with the least possible loss or diminution of 
effect. In other words, rooms should he lighted only by 
means of indirect rays or diffused light, the source of 
light itself not being directly visible. This is, in the- 
authors opinion, a consideration of the highest import- 
ance as regards artificf&l illumination, which has only as 
yet received partial attention. 

Until lately three main points one have been considered 
in any lighting application—viz. that the apparatus em- 
ployed should be simple both in its construction and in 
its use; that the hght should be of sufficient intensity for 
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the purposes required; and that the first cost and the 
maintenance of the plant employed should be very 
moderate. In public estimation, simplicity is the first 
desiderajum; and hence a simple and direct form of 
illumination has always been preferred to a more compli- 
cated arrangement, even when the latter has been found 
more economical as regards first cost and maintenance, 
and more briliant in its effects. At the present time, 
however, in addition to these requirements, a purer atmo- 
sphere and a more pleasant temperature in our apart- 
ments are desired, which matters received very little or 
no attention in former days, when people were content 
with a simple dim light, and took little interest in sanitary 
matters. The regenerative gas-burner may be regarded 
as a combined hghting and ventilating apparatus, by the 
employment of which the close oppressive atmosphere, so 
unpleasant at large gatherings, may be entirely avoided. 
In fact, it 1s the outcome of the demand for cooler and 
purer air in our apartments, combined with light of high 
intensity. 

The lamp has been designed with a view to protect the 
eyesight from the direct action of the source of light, 
without diminishing its power; its construction will be 
understood-from the following description :—Four hoods, 
I, 2, 3, 4, of sheet iron or other suitable material, are 
arranged within one another in such a manner that 
the products of combustion travel downward between 








2 and 3, and upward between 3 and 4, while the 
air to be heated for feeding the flame passes up- 
ward between 1 and 2. On the uppermost hood, 4, 
a chimney, 6, 1s- provided, while the hood, 3, is short- 
ened below so as to allow a clear passage for the pro- 
ducts of combustion from the space between 2 and 3, 
to that between 3 and 4, and thus to the chimney. The 
hood, 2, carries at its apex an inwardly projecting outlet, 
5, through which the products of combustion pass away 
as described, first downwards and then upwards, through 
the passages between the three upper hoods, into the 
chimney. The lowest or innermost hood, 1, 1s open, so 
that the air may pass upwards between the hoods, 1 and 
2, as indicated by the arrows, to fill the inner space of the 
hood with heated air. The inner surface of this hood 
acts as a reflector, and in its focus are placed one or moie 
fishtail burners of the usual type. As soon as the hood, 
2, becomes sufficiently heated, through the action of the 
pou of combustion passing between it and 3, the air 

tween I and 2 will become heated, and, diminishing in 
its specific gravity, will automatically rise and fill the 
upper portion of the cone inside the hood, 1. By this 
arrangement the gas-jets burn within an atmosphere of 
heated air, with which they are consequently permanently 
supplied ; the temperature of the air increasing with that 
of the gas-flames, and the brilliancy of the light increas- 
ing in the same ratio. The action is perfectly automatic, 
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for, as the products of combustion pass away through the 
chimney 6, fresh heated air comes in at the same rate 
into the inner space of the hood 1 containing the gas- 
flames, to occupy the space which would otherwise be 
filled with cold air from the atmosphere below. The hot 
air which is supplied from the column of heated air 
formed between the hoods 1 agd 2 will, on account of its 
lower specific gravity, always the upper space ingjde 
the hood 1, thus preventing the cold air of the atmo- 
sphere, which is at least three times as heavy, from rising 
inside the hood, 1, above a certain level, even in case of a 
disturbance in the atmosphere of the room. Thus no 
lass partition to exclude the cold air is required. The 
e reflects its light directly downwards, as also from 
the inner surface of the hood, there being consequently 
an entire absence of shadows. 

The light can be more or less concentrated or diffused, 
as desired, by varying the shape of the hood or reflector 
used. In some cases, where it is required to diffuse the 
light widely, or to diminish the downward radiation of 
heat, a bell-shaped glass, with its apex upwards, and its 
surface curving parabolically in the downward direction, 
may be employed, so as to cause all the rays of light it 
receives either to be refracted or to be reflected hori- 
zontally. If it is only desired to reduce the intensity of 
the downward radiation of heat, clear glass should be 
employed ; if, however, it 1s also aesited to diffuse the 
hight, opaque glass is requisite, and the hght may be thus 
more or less diffused, as may be required. The glass bell 
is suspended on a wire net of large mesh attached to a 
metal ring below, upon which and upon the netting the 
glass rests, so that, ın case of accident, the broken glass 
would not fall below. It allows of free access to the 
flame, and does not form an integral part of the appa- 
ratus, so that its employment will not cause any particular 
trouble or inconvenience. As the intensity of the light 
depends entirely upon the up-current of heated aur, the 
hoods may have any shape most suitable for the reflector 
and tor the purpose of diffusing the light, provided that 
the height of the column of hot air between the hoods 1 
and 2 be not relatively fliminished. š 

The following tests of this lamp have been made :—The 
burners or jets removed from the dome were tested with 
the rays horizontal. The consumption of gas was 20 cubic 
feet per hour, and the Ulumtnating power 57°5 candles, or 
2°875 candles per cubic foot. They were then placed at 
an elevation of I foot 6 inches perpendicularly over a 
plam glass mirror placed at an angle of 45°, and ina line 
with the disk of the photometer. The distance from the 
standard light to the glass reflector was 18 feet 6 inches, 
which, added to the 1 foot 6 inches that the burners were 
placed above the reflector, made together 20 feet, the 
distance at which the light to be tested has to be fixed 
from the standard light in the photometer employed. In 
this case the consumption was again 20 cubic feet per 
hour, and the illumimating power was found to be 55 
candles, or 275 candles per cubic foot; so that it would 
appear that there is an absorption by the glass in reflec- 
tion of 4°35 per cent. The burners having been fixed in 
the dome reflector, the lamp, thus arranged, was tested 
again as in the last experiment. -The consumption of gas 
was 20°5 cubic feet per hour, and the illuminating power 
62°5 candles, or an average of 3'048 candles per cubic 
foot of gas, or 3'180 candles per cubicefoot if the 4'35 per 
cent. found to be absorbed by the glass are added. The 
difference between 2875 and 3'180 candles, or 0'305 
candle, per cubic foot gives the increase of light due to 
the use of the reflecting cone. After burning for some 
time the lamp was again tested, the consumption of gas 
was found to be reduced to 15°5 cubic feet per hour, and 
the illuminating power to be increased to 115 candles, 
being an average of 7'42 candles per cubic foot; or, 
allowing for loss by absorption, 7°74 candles per cubic 
foot. The difference between this and 3180 candles, 
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or 4'560 candles, gives the gain in light per cubic foot of 
gas due to the regenerative arrangement, the gas burning 
within a highly-heated atmosphere. 
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Of course light may be diffused or transmıtted in- 
directly by other means than those described, though not 
perhaps ın a more simple or economical way. The elec- 
tric light has been to a certain extent already treated in a 
similar way by suspending arc lights at great altitudes, 
and by means of reflectors concentrating the light down 
upon certain areas. The intention has been, by this 
means, to illuminate whole towns or districts of towns from 
single sources of light. This can, in the author's opinion, 
be done if the concentration of the light is effected in a 
different way from what has been hitherto attempted— 
viz., by the employment of very much laiger reflectors. In 
this way the loss of light sideways and the deep shadows 
that have been produced will be avoided. It matters very 
little at what height the light ıs placed, the chief question 
being what area has to be illuminated ; and then the form 
of reflector suitable for the purpose can be easily deter- 
mined upon. 

In conclusion, ıt must be remembered that illumination 
from above downwards 1s ın nearly all cases the preferable 
mode of distributing light, as* Nature herself proves in 
having one light only, the sky being the diffusing agent 
by which the most perfect distribution of light is effected. 
Nature possesses, indeed, a gigantic reflector in the at- 
mosphere and clouds ; and the author has endeavoured 
to imitate Nature’s reflector in a way suitable to our 
imperfect means and conditions, and to the circumstances 
of each individual case. 





THE VOYAGE OF THE “CHALLENGER”? 
IT. 


“Tee plan adopted in the narrative of the ciuise gives 

the reader a good,idea of the course of the voyage, 
the nature of the researches carried on, and the manner 
in which these researches have been followed up by the 
more detailed studies of the experts into whose hands the 
collections were afterwards placed. But it is necessanly 
desultory. We are led from station to station, from 
chemical to biological work, from physics to ethnology, from 
deep-sea temperatures to the anatomy of sea-slugs, with 
a rapidity and suddenness that are a little bewildering. 
Still, the general impression of the far-reaching aims of 
the expedition, bf the skill and completeness with which 
the work was done, and of the enormous mass of new 
material obtained, is no doubt deepened by the difficulty 
or impossibility which the narrators have obviously ex- 
perienced in giving within the brief compass of their 
chapters anything like a comprehensive digest of what the 
Challenger voyage accomplished in regard to the problems 

T This shows a loss of 4°35 per cent owing to absorption by mirror. 

2R rt on the Saen Results of the Voyage of H M S. Challenger 
during the years 1873-76” Prepared under the direction of the late Sir 
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NATURE 


249 


of the great deep. The reader must resign himself to be 
carned along as the naturalists of the expedition them- 
selves were, and to listen to their story of what they saw 
and found. 7 

In our notice of last week we left the Challenger at the 
Cape of. Good Hope. From that station she strikes out ' 
boldly into the Southern Ocean, giving us glimpses of the 
Prince Edward and Manon Islands, with their proofs of 
recent volcanic action, the Crozet Islands and Kerguelen. 
In this part of the voyage the trawhngs are extraordin- 





Fic 4 — Metacrinus Wyoilliz, P. H. Carpenter, 


arily rich, between one and two hundred animals coming 
up at each haul, representing nearly all the marine groups, 
and, with few exceptions, belonging to genera and species 
discovered now for the first time. Among the more in- 
teresting forms of life are various crinoids, the mention of 
which leads to a summary from Dr. P. A. Carpenter and, 
Prof, L. von Graff of their Reports upon the additions to our 
knowledge of the recent crinoids made by the expedition 
Fig. 4). The figures of the hving Penfacrinus remind the 
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geologist of the familiar Liassic Extracrinus, and give a 
sin ly antique aspect to the fauna. Not less interesting 
is the living RArsocrinus, whichis a dwarfed and degraded 
descendant, of the well-known chalk fossil Bourgeticrinus, 
as this in turn appears to have been a dwarfed representa- 
tive of the Pear-encrinites of the Jurassic rocks The 
genus Bathycrinus, previously known only from a single 
Immature specimen, is now shown to have a wide exten- 
sion in the Atlantic, but is not known in the fossil state. 
While the stalked crmoids have been dymg out, the 
Comatulz, or Feather-Stars, are probably more abundant 
now than at any former geological period, no fewer than 
four hundred species being now known, and three of the 
six genera into which they are referable having been dis- 
covered by the Challenger. In connection with the subject 
of recent crinoids some interesting observations are given 
regarding the Myzostomid parasites that infest these 
creatures and produce singular mal-formations. The re- 
semblance of these distortions to those found upon many 
fossil Paleozoic crinoids no doubt indicates the presence 
of similar parasites even in the waters of the Paleozoic 
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oceans. From the rich trawlings below water we are led 
by the narrative to the abundant bird-life of the Southern 
Ocean and to the conclusions regarding the structure and 
affinities of the Petrels reached by that able and lamented 
naturalist, the late Mr. W. A. Forbes. , 
From the pages of the narrative a good notion of 
Kerguelen with its snowfields gnd lavas, and Heard 
Island with its ice-chffs and glaciers can be obtained, 
The profusion of life in these southern waters 1s not a 
little remarkable—sponges, alcyonanans, holothurians, 
ophiurids, asterids, echinids, annelids, amphipods, 
olyzoa, gasteropods, cephalopods, and many other 
Invertebrates. But the Challenger now pushes southward 
to the Antarctic ice-cliffs, and as these seas are but little 
known, full details of this part of the navigation are given, 
with the soundings, dredgings, trawlings, and temperature 
observations taken along the route. Numerous woodcuts, 
phototypes, and chromolithographs of icebergs observed ın 
the Antarctic Ocean are inserted, and a special chapter is 
devoted to the history of exploration in these seas, and to 
an account of observations made by the scientific staff of 











Fic. 5.—New Volcano, Camiguin Island. 


the Challenger on Antarctic temperatures, the density of 
sea-water, the true composition of sea-water ice, Ant- 
arctic icebergs, the deposits formed on the sea-bottom in 
the icy tracts of the Southern Ocean, the surface organisms 
of these seas, and a detailed summary regarding the 
hexactinellid and tetractinellid sponges collected. 
Escaping from the perils of the ice-fields and Antarctic 
gales the vessel bears away to Australia, touching at 
Melbourne and Sydney and then, passing between the 
North and South Islands of New Zealand and northwards 
to the Fiji Islands, turns westwards again, through the 
Coral, Celebes and China Seas to Hong Kong. The 
account of this portion of the voyage is enriched with 
descriptions of numerous groups of animals collected 
during the expedition, particularly ma¢rurous and brachy- 
urous crustaceans, butterflies and moths, meduse, star- 
fishes, amphipods, lamellibranchs, annelides, calcareous 
and horny sponges. The next track, from Hong Kong by 
Manila, Zebu, and the Admiralty Islands to Japan, takes 
“up nearly 100 pages of the narrative. Among the more 
interesting observations recorded are those relating to the 
volcano of Camiguin Island, which burst forth upon a low 


* 


plain in the summer of the year 1871 and in four years 
and a half rose to 1,950 feet in height, with abundant 
discharge of steam and with glowing lava at its summit 
(ig. 5). The mountain is a dome-shaped mass rising 
rom the seashore. It consists of various andesitic lavas 
but seems to possess no crater, resembling in this respect 
some of the trachytic domes of Auvergne. ‘The lava ts 
descnbed as having apparently “issued from a central 
cavity and boiled over, as ıt were, till ıt set mto the form 
of the dome.” Probably the volcano 1s an example of 
the extravasation of viscous lava in successive shells, of 
which the outer are pushed outwards andspwards by the 
arrival of fresh material from below, as iJustrated experi- 
mentally by Reyer. Mr. Busk supplies a résumé of his 
Report on the Polyzoa of the expedition. Professor E. 
Perceval Wright gives one on the Alcyonaria; Dr. 
Rudolph Bergh, one on the Nudibranchs; Professor 
Turner, one on the crania of the Admiralty and other 
Pacific Islanders; Professor G. O. Sars, one on the 
Schizopods and other crustaceans. 

From Japan we are transported to the centre of the 
Pacific Ocean, and learn much by the way regarding the 
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distribution of temperature in this vast expanse of water. 
A series of soundings taken from lat. 40° N. to lat. 40° S. 
affords a section of the very centre of the ocean through 
the volcanic peaks of Hawai and Tahiti. Perhaps no single 
part of the sounding work of the expedition offers a more 
impressive example than this of the boldness and success 
with which the problems of the deep sea can now be 
attacked. Down the mitidlé of the widest and deepest 
ofean on the face of the globe a line of temperatuie 
soundings 1s taken with as much precision as if it had 
been an inland lake, and information is obtained that 
furnishes a clear picture of the depth of the water, the 
form of the bottom, and the manner in which the layers 
of different temperatures are superposed upon each other 
from the surface downwards. A careful survey of the 
coral-reef of Tahiti by Lieutenant Swire and Mr. Murray 
suggested to the latter observer the view which he has 
already published—that this reef and coral-reefs in general 
may be formed by the outward growth of the living coral 





upon a falus of coral-rock broken off by the wayes, and 
do not prove subsidence as. was believed by Darwin. 
Among the corals, briefly described by Mr. Moseley, 
probably the most beautiful of the madrepores.is the 
delicately fragile Leftopenus trawled from a,depth of 
2,160 fathoms between Juan Fernandez and Valparaiso 
(Fig. 6).- Prof. Hubrecht of Utrecht supplies some 
notes on the Nemertea in anticipation of his detailed 
Report on this subject. A summary ıs given of Mr. H. 
B. Brady’s studies of the Foraminifera, which are so 
abundant in the surface waters and play so important a 
part in the formation of deep-sea deposits; and a digest 
of the Report of Dr. G. S. Brady on the copepod and 
ostracod crustaceans. But perhaps the most generally 
interesting section of this part of the narrative is that which 
treats of the nature of the organic deposits now forming on 
the floor of the deeper parts of the ocean. The important 
results obtained by the Challenger expedition in this novel 
department of enquiry have already been made familiar 


Fic. 6.—Lestopenus hypocalus, Moseley. 


by the writings of Messrs. Murray and Renard. But the 
reader will be glad to have them re-stated in the official 
account of the voyage, and to find them so admirably 
illustrated with woodcuts and a lithographic plate, which 
enable him to realise exactly the nature of the evidence 
for the extreme slowness of deposition at these great 
depths and so far from land. From no fewer than 116 
sharks’ teeth brought up with over two bushels of man- 

ese nodulesgin a single haul from a depth of 2,385 
athoms, Fig. 7 has been selected for illustration. It differs 
in no essential particular from the tooth of Carcharodon 
megalodon, so common in Tertiary strata, except that it 
shows no large base. 

Quitting Valparaiso, the Challenger pursues a southerly 
track to Port Otway, and then winding through the long 
line of sounds between the islands and the mainiand pas- 
ses through Magellan Strait to the Falkland Islands, and 
thenée to Monte Video. During this part of the narrative 
we learn from Dr. Hoek what he has found out regarding ! 


the Ciripedes and Pycnogonids obtained during the 
cruise ; from Mr. F. E. Beddard regarding the Isopods ; 
from Mr. R. B. Watson about the Scaphopods and Gas- 
teropods; from Mr. J. R. Henderson about the Anomurous 
Crustaceans; from Dr. Ginther respecting the deep-sea 
fishes; and from Prof. E. Selenka regarding the Gephy- 
rea. The course is then shaped eastward from Monte 
Video, across the South Atlantic to Ascension, and during 
the account of this “averse we are shown how the fora- 
miniferal deposits of the deep sea were collected and 
investigated, and aie supplied with a useful summary of 
the results arrived,at by Messis. Murray and Renard 
regarding deep-sea *deposits in general, illustrated with 
an excellent coloured plate, which, in default of the actual 
objects themselves, brings their characters very clearly 
before the eye. As the narrative proceeds with the 
account of the homeward voyage from Ascension, we are, 
told about pelagic diatoms, marine infusoria, cocco- 
spheres, rhabdospheres, bathybius, and the land-plants 
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collected during the whole of the cruise, till at last the 
voyage ends at Spithead, on May 24,1876. From the 
start on December 7th, 1872, till that date the vessel had 
traversed 68,890 nautical miles, and at intervals as nearly 
uniform as possible had established 362 observing sta- 
tions. 

The final chapter gives a summary of tht results 
obtained by the officers of the Expedition, and by experts 
subsequently employed in the investigation of the density 
of sea-water, the composition of the salts of the ocean, 
the geographical and bathymetrical distribution of specific 

vity, the carbonic acid, nitrogen, and oxygen present 
in sea-water, and a discussion of meteorological observa- 
tions in their bearing upon oceanic circulation. 

In this notice we have endeavoured merely to convey 


to the general reader some notion of the contents of the 
two portly volumes which contain the official narrative of 
the most important scientific expedition which has ever 





Frc. 7.~—Tooth of a Shark (Carrharodon megalodon) from a depth of 238. 


been despatched by any Government for the investigation 
of the depths of the ocean. The materials are not yet 
ready for a complete digest of the whole work achieved. 
But it would have been an important addition to the value 
of the Narrative had the authors endeavoured to give 
such a digest as far as the materials are now in their 
hands, marking those portions regarding which the final 
reporte had not been received. Such a summary, care- 

ly arranged in subjects and with precise references to 
the detailed Reports for fuller information, would have 
been of great service to those who cannot follow all the 
technical details of the Reports, as well as to the special- 
ists who wish to learn to what source they have to turn 
for their own requirements. Let us hope that in a future 
edition of the narrative this want will be supplied. 
Meanwhile no one can rise from the perusal of these 
volumes without an admiration for the solid, painstaking, 
and conscientious way ın which their compilation has 


$ 5, inclusive. 





been accomplished. They are not light reading, but they 
abound in material of general interest and form a fitting 
record of the’ great Expedition which they chronicle. 





NOTES 

THE fourteenth meeting of the French Association will take 
place on August 12 at Grenoble, M. Vernenil, Member of the 
Academy of Medicine, will be President. The public lec- 
tures will be ‘‘On the New Gallery of Paleontology of the 
Paris Museum,” by M. Cotteau, ex-chairman of the Geological 
Society of France, and by M. Rochard, General Inspector of the 
Manne, on “The Victuallng of France.” A large number 
of medical questions will be dealt with in the several sections of 
the congress. The Ferran cholera experiments are sure to be 
discussed at full length. Numerous excursions will take place in 
the Alps under competent guidance as far as Chambery. 


IN the course of the present summer thé Gevlogical Magasine 
will be twenty-one years old. During that period Dr. H. 
Woodward has been one of its editors, and for almost the whole 
time the principal editor, on whom the burden of the work has 
fallen. Further, the arrangement made with the publishers, in 
order to secure the continuance of the Magasine, would have 
actually resulted in pecuniary loss, but for illustrations presented 
by authors. Of the ability with which the Magasine has been 
conducted, and of its value to geologists, there can be no ques- 
tion. A committee has been formed, with Prof. Bonney. as 
chairman, to give expression to their sense of the services which 
he has rendered to geology by presenting him with a testimonial, 
of which a piece of plate will, at any rate, form a part. The 
secretary and treasurer of the committee is Mr. G. J. Hinde, 
II, Glebe Villas, Mitcham, Surrey, to whom subscriptions may 
be paid, or to the ‘‘ Woodward Testimonial Fund,” at the 
London and Westminster Bank, Limited. 


ELABORATE preparations have been made in the neighbour- 
hood of Niagara Falls for the formal transfer to-day to the 
Government of New Yerk State of the strip of land adjoining 
the Falls on the American side. This strip will be thrown open 
for the future, free to the public, as ‘‘ The Niagara International 
Park.” Officials and troops representing both New York State 
and Canada will attend the ceremonies. This transfer attracts 
much attention, as it renders America’s great cataract free hence- 
forth to the world. We have already alluded at some length to 
the acquisition of the Falls and immediate neighbourhood by the 
State 


THE annual meeting of the Royal Archeological Institute will 
be held at Derby from Tuesday, July 28, to Wednesday, August 
The presidents of the three sections will be :— 
Antiquarian, the Rev. J. C. Cox, LL.D. ; Historical, the Dean 
of Lichfield; Architectural, the Right Hon. A. J. Beresford- 
Hope. 

THE observations made at the Ben Nevis Observatory have 
been received to the end of June. During the twelve months 
ending with June the rainfall, snow, and hail have been measured 
with all possible care every hour. During the year the whole of 
the rainfall, inclusive of melted snow and hail, amounts to 1§2°15 
inches. Averaging the monthly falls from June, 1881, the mean 
annual rainfall on the top of Ben Nevis is 14§"73 inches, which 
is thus the largest mean annual rainfall of any place at which 
rain has been observed ın Scotland. The largest rainfall ın any 
single month was 25°30 inches in December, 1884, and the 
smallest 4°85 inches in Apiil, 1885. Falls of an inch a day, or 
upwards, are of comparatively frequent occunence, having been 
recorded during one day in seven out of the 365 days. On two 
of the days upwards of four inches of rain was measured at the 
Observatory. 
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A TELEGRAM from Cooktown to Berlin, July 8, announces 
the arrival there of the New Guinea Company’s steamship 
Samoa, with Dr, Finsch on board, who is returning to Europe 
from his recent exploring expedition along the unknown por- 
tions of the coast of Kaiser Wilhelm’s Land (New Guinea) 
which are situated between Astrolabe Bay and Humboldt Bay. 
Dr. Finsch reports the discovery of several good harbours and 
ofea navigable river. The land is suitable both for agriculture 
and stock-raising. The natives were friendly. 


THE Comptroller-General of patents, designs, and trade marks 
has issued, in the form of a Parliamentary paper, his report, the 
second since the passing of the Act of 1883, That the new Act 
has worked well in the interest of inventors may be seen from 
the fact that the number of applications for patents, which had 
risen, with some variations, almost constantly in the course of 
thirty years, from 1211 in the year 1852, to 6241 in 1882, leaped 
with a bound to 17,110 in 1884. The ‘increase is, in fact, as 
between the years 1883 and 1884, no less than 195 per cent. 
Seventy-nine per cent. of the applications were made by persons 
resident in the United Kingdom—namely, 12,356 being resi- 
dents in England and Wales, gor in Scotland, and 254 in 
Ireland. Of the rest the largest numbers were from the United 
States, 1181, from Germany 89c, and from France 788. Resi- 
dents from twenty-seven other countries also made application to 
the office, thirteen such countries being British possessions, from 
which 175 applications were made, and three, it may be added, 
were made fiom Egypt. Only three appeals were made in the 
course of the year against the decision of the Comptroller, so 
that it may be taken that his decision is almost invariably satis- 
factory to applicants. The receipts of this office amounted to 
103,827}, of which 88,9967 were for patents’ fees, 3477/. for 
designs’ fees and stamps, 7014/. for trade-marks’ fees, and more 
than 4ooo/, for the sale of publications, The chief payments 
made were 36,225/. for salaries—all of which are set forth in 
detail in the report—and 17,000/. to Messrs. Eyre and Spottis- 
woode for printing. There was a surplus income of nearly 
40, 0004, O 


. 

THE International Telegraph Congress, which meets in Berlin 
on August 10, will be attended by delegates from all the Euro- 
pean states, and from Brazil, British India, Dutch India, Egypt, 
Algeria, Cochin China, Japan, Natal, New Zealand, Persia, 
Siam;'Cape Colony, South Australia, and Victoria, as well as 
from allthe great cable companies. The chief subjects of de- 
liberation will consist of various technical questions, including 
more especially a general reduction of tariffs. - 


THE Council of University College, London, have instituted 
a Professorship of Electrical Engineering, and have appointed 
Dr. J. A. Fleming thereto. Dr. Fleming retains his connection 
as advising electrician with the Edison and Swan Electric Light 


Company. 


WE give the following extracts from Prof. Adams’s report 
to the Senate as to the proceedings 10 the Cambridge Observa- 
tory for the year ending May 26, 1885 :—The total number of 
observations made with the transit circle during this interval, for 
determinations of right ascension and north polar distance, is 
3253. These include 658 observations of clock stars made on 


152 nights; 69 obsérvations of Polaris at the upper transit in-~ 


volving 151 circle readings, and 73 observations at the lower 
transit involving 180 circle readings ; 11 observations of stars 
compared with Wells’s Comet ; and 2442 observations of zone 
stars made on 100 nights, the greater number at five or seven 
wires, and all, without exception, read off with four microscopes. 
For instrumental adjustment the Nadir Point was observed 203 
times, the level 203 times, and the collimation 207 times. 
Twenty pairs of observations for flexure of the transit telescope 
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made June 18 to 23, 1884, give for the coefficient — 07°651 ; this 
will need confirmation, as it differs considerably from the former 
determination, -0'"936. The observations of clock stars and 
those of Polaris are completely reduced, and the mean places for 
January I obtained up to the end of 1884. The trué apparent 
places of gll the other stars observed in 1884 is also obtained 
both in Right Ascension and North Polar Distance. As regards 
the observations of former years :—The mean R.A. and N.P.D. 
of the Zone Stars are obtained up to December 12, 1877, and 
the true apparent R.A. and N.P.D. to the end of 1882, and the 
reductions are far advanced in 1883. The reductions from mean 
to apparent place at date are calculated to the end of 1882, The 
means of transits and microscope readings are deduced up to the 
present time. The intervals of R.A. wires used in the reduc- 
tions for 1884 were obtained from 63 observations of Polaris 
made January 18 to July 10, 1884: (1), by taking the mean of 
the intervals for Polaris and the mean of the declinations, and 
using the formula sin Æ = sin P cos 8; (2) by deducing the 
equatorial intervals from each individual observation, and t#king 
the mean of the results. The intervals by the two methods 
almost exactly agreed. The meteorological observations are 
communicated daily by telegraph to the Meteorological Office. 
The sunshine recorder has been’ regularly employed, and the 
records sent at intervals to the office. 


CoL. PRJEVALSKY telegraphed to St. Petersburg from Kiria, 
in Khotan, on June 20, that during Apnl and May he and his 
party had explored the region between Lob Nor and Kiria, and 
that, leaving stores at the latter place, he was about to go into 
the neighbouring Tibetan mountains, whence he would return 
to Kiria at the end of August, and then come back to Russia. 


Pror. THALÉN, whose classical researches on the. spectra, of 
the metallic elements have won for him snch wide renown, has 
recently published a new memoir on, and a revised list of, the 
lines of iron, presented to the Royal Society of Upsala last 
September (published by Berling, Upsala). The new work has 
been done by means of a gramme dynamo, and much higher- flis- 
persion than that employed in 1864. An upper carbon pole being 
rejected on account of the spectrum of “acetylene,” about which 
we have heard so much in this country, and which we now know 
to be due to carbon vapour, three tubes of iron 15 mm. in external 
diameter. were used to prevent fusion of the points, The size of 
the laboratory did not permit the use of a lens, but the poles 
were placed in a horizontal position. The spectroscope em- 
ployed had six and sometimes nine prisms of flint of 60°, the 
focal length of the object-glasses of collimator and telescope 
being 81cm. and magnifying power 62, The wave-lengths 
have also been re-determined by a process which he gives. 


Bulletin No. 8 (1885) of the U.S. Department of Agriculture 
{Division of Entomology) is occupied by a particularly interesting 
memour by Prof. C. V. Riley on the occurrence of ‘‘ Periodical 
Cicada” (C. septendec:m), This insect is one of the marvels of 
entomology, because ordinarily a period of seventeen years elapses 
between the deposition of the egg and the appearance of the 
perfect Cicada, and practically all but a few weeks of that period 
are passed in the preparatory underground larval condition. But 
even such a Methusaleh amongst msects is liable to have its 
development hastened (and its whole life thereby shortened) by 
temperature, for Prof. Riley discovered that (principally in the 
Southern States) there is also a thirteen-year brood of the same 
species, although each condition impinges on the domain of the 
other, That the larva sometimes penetrates to a great depth is 
shown by the fact that the perfect insects, true to time, once 
came through the floor of a cellar 5 feet deep, a building having 
been erected over the site of their underground quarters; in 
another instance the larvæ were found 10 feet below the surface. 
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Occasionally, at very long intervals, the 17-year and 13-year 
forms appear simultaneously, Such an event as regards one of 
the largest broods happened in the year 1647,again in 1868, and 
will not again occur till 2089. But it must not be supposed that 
the broods are simultaneous over all the United States; they 
vary according to locality, so that somewhere or other there is 
nearly always a brood on the wing. Prof. Riley has, through 
his agents, collected information from many states, and for 
thirty-two different districts is able to predict the paiticular year 
of appeaiance during the next 13 and 17 1espectively in these 
districts. 1887, 1890, and 1892 are the only years omitted as 
not likely to produce the Cicadas. One would imagme that ın 
the course of 17 years a larval Cicada must occasion gieat 
damage to the roots of trees, &c., byt it would seem that any 
damage in this way is as nothing compaied with that inflicted on 
the foliage by the perfect sect during its brief existence. 


AN air-balloon iailway is about to be constructed on the 
Gaisbeig, near Salzburg, a mountain of no great height, but 
offering a magnificent view over the beautiful neighbourhood of the 
town. The balloon, which will have grooved wheels on one 
side of its car, will ascend a perpendicular line of 1ails, con- 
structed on the principle of the wire-rope railway invented years 
ago for the Righi, but never realised. 


M. Fougué has established at Meudon Observatory, with the 
kind assistance of M. Janssen, an apparatus for registering 
electrically the propagation of eaithquakes im undeiground 
layeis, Experiments have been made by the fall of a weight of 
600 kilogrammes fiom 7 metres ; the results having been deemed 
satisfactory, measures are being taken for piocuring the fall of 900 
kilogrammes from 9 metres, which represents a shock of 81,000 
kilogiammes. A steam elevator will be procured for further 
investigations. 


AT the iecent distribution of prizes at University College, 
Dundee, Prof, Gairdner, of Glasgow, strongly advocated the 
formation of a School of Medicine in Dundee. Dr. Gairdner 
not only urged the duty of setting a medical school afoot, but 
he showed how in some ways a new school may be made more 
attractive and more efficient than the: old, so as both to supply 
the educational needs of ıts-owa neighbourhood and even to 
draw students from a distance also Tradition, prejudice, and 
the vested interests of professors make all reform slow in the 
old Universities, and cause many changes which are admittedly 
desirable to seem well nigh impossible of attainment. The 
matter in which Prof. Gairdne: chiefly indicated the possibility 
of reform is the present separation of practical from theoretical 
instruction and the long delay in bringing a student face to face 
at the bedside with disease. In a new school, he thought, the 
attempt should be made to give men hospital instruction from 
the very beginning of ‘their student life; to illustrate to them in 
the wards what they are at the same time learning in the lecture- 
room in chemistry, anatomy, and physiology ; and to give the 
longest possible training to hand and eye and ear in the subtle 
discrimination of disease, 


THE University College of Wales at Aberystwith was the 
scene of a destructive fire dung Wednesday night last week, 
which resulted in the loss of two lives, including Prof. James Mac- 
pherson, and serious injury to three othe: persons. The College 
buildings were the lagest and handsomest in the Princi- 
pality, having been built at a cost of 80,000/, and they include 
the necessary rooms and offices for the education of a large 
number of students. The flames spread with alarming rapidity, 
and in a short time had complete hold of the musedm, library, 
professors’ rooms, and students’ apartments. By great exertions 
all the articles of value in the museum and library were removed. 
The Puncipal's 1esidence and examination hall escaped, but the 





northern wing wasgutted The College was insured for 10,0004. 
but the damage will amount to 40,000/, 


A TELEGRAM from Simla, July 9, states that shocks of earth- 
quake continue to be felt m Cashmere at intervals of two or 
three days. A severe shock occurred at Srinagar on the 4th 


inst. r 


A SEVERE earthquake, which lasted for some time, and was 
felt, with varying mtensity, over the whole province, occurred 
at Calcutta on Tuesday morning, at twenty-three minutes past 
six. Some of the shocks were very serious, and the walls of a 
number of houses were cracked, causing the utmost alaim to the 
inhabitants 


THE death is announced, at the age of forty-seven years, of 
Mr. N. W. Posthumus, director of the Higher Burgher School 
at Amsterdam, one of the founders of the Dutch Geographical 
Society, and from the beginning its secretary and one of the 
editors of its ¥errnal, Many contributions to the ‘ Tijdschrift 
Aaidrykskundig-genootschap” are due to him. 


Wer have teceived from the Observatory of Brussels the 
volumes of the Asales of the Royal Observatory there, giving 
the documents and observations made on the Transit of Venus 
in 1882 by the Belgian party ordered to Texas. Drawings are 
given of the contacts, which require careful study ; almost every- 
thing but the ‘‘black dip” was seen in a Dolland of 11 cm. 
aperture, 


THE American Government have forwarded a consignment of 
catfish to the National Fish Culture Association with a view to 
thei: being acclimatised to the waters of this country. They 
arrived pers $. Britannic in perfect condition, all being alive, 
which, considering the long voyage they had been subjected to, 
1s remarkable. The catfish is a very valuable food-fish, and 
would assume a high rank amongst the freshwater fishes of our 
waters if cultivated. + Pending their removal to the Fish Culture 
Establishment of the Association at Delaford, they are bemg 
exhibited at the Aquarium f the Inventions Exhibition, where 
they attract considerable attention. 


SEVERAL of the picked dogfish in the tanks of the Aquanum 
at the Inventions Exhibition brought forth young last week. 
They lived for several days, but ultimately died. 


A FURTHER stock of landlocked salmon were turned into the 
Thames on Thuisday last by the Thames Angling Preservation 
Society, in the presence of various gentlemen interested in the 
matter. This species is exactly suited to this river, being non- 
migratory, for salmon once quitting for the sea the polluted 
water of the Thames are not likely to return thereto. 


WE have received a new editiom of Mrs. Lankester’s ‘‘ Wild 
Flowers Worth Notice,” revised, improved, and increased in 
size, Allen and Co are the publisheis. 


“t Face and Foot Deformities ” is the title of a book of curious 
interest, by Mr. Frederick Churchill, C.M., published by J. and 
A. Churchill. 


THOSE interested in glaciology should read Prof. Forel’s little 
brockure on ‘‘Les Variations Périodiques des Glaciers des 
Alpes,” separately reprinted from the ¥atbrétch of the Swiss 
Alpine Club (Staempli, Berne). 

Dr. J. E. Tayior’s latest contribution to popular science is 
“ Our Common Bnitish Fossils and where to find them” (Chatto 
and Windus). A prettily illustrated book of a similar character 


is Mr. F. G. Heath’s ‘‘ Where to find Ferns,” published by the 
S.P.C.K. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandii 8) 


. 
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from South Africa, presented by Mr. G. C. Barnes ; an American 
Badger (Taxidea americana 2) from North America, presented 
by Mr, F. J. Thompson; a Common Fox (Cams vulpes 2), 
British, presented by Mr. Christopher Heseltine ; a Rufous Rat- 
Kangaroo (Hypsiprymnus rufescens 2) from New South Wales, 
presented by Miss Laidlaw; a Red-throated Amazon (CArysotis 
collaria) from Jamaica, pregented by Mrs, S. Waite; three 
Rufous-vented Guans (Penelope cristata) from Central America, 
presented by Mr. G. H. Hawtayne, C.M.Z.S.; a Leopard 
Tortoise (Testudo pardalts) from South Africa, presented by 
Mrs, Henrietta Hodges ; two Crowned Homed Lizaids (Phry- 
nosoma coronatum) from North America, presented by Master 
Chas. E. Napier; a Cinereous Vulture (Vultur monachus), 
European, a Nonpareil Finch (Cyanospiea ciris) from North 
America, deposited; an Axis Deer (Corvus axis 3), a Mule 
Deer (Cartacus macrotis $), three Long-fronted Gerbilles 
(Gerbillus longifrons), seven Mandarin Ducks (Ex galericulata), 
four Chilian Pintails (Dafila spinicauda), bred in the Gardens, 


nr rt np pe 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JULY 19-25 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed. ) 

At Greenwich on July 19 
Sun rises, 4h. 7m. ; souths, 12h, 6m. I'2S.; sets, 20h. 5m. ; 
ig on meridian, 20° 47 N. : Sidereal Time at Sunset, 
15h. 56m. 
Moon (at First Quarter) rises, 13h. tom. ; souths, 18h. 28m. ; 
sets, 23h. 38m, ; decl. on meridian, 10° 33’ S. 


Planet Rises Soaths Sets Decl. on meridian 
h. m. bh. m h. m A 
Mercury 6 3 1334. 28 7 16 27 N. 
Venus 5 56 133... 21 6 17 6N. 
Mars 1 18 933... 17 48 23 23 N. 
Jupiter 744 .. I44I 21 38 Io 23N. 
Saturn 28 .. 1018 1. 18 28 ... 22 32N, 
Occultations of Stars by the Moon 
. Corresponding 
July Star Mag. Disap. Reap Saale om ver: 
inverted image 
hm -h m o. o 
20... o? Libre... a 6 ... 22 58.. 0 I". 136 272 
22 ... 29 Ophiwchi-...6 .. 22 3I e 23 I 33 356 
* Occurs on the following day. 
Phenomena of Jupiter's Satellites 
July h. m. Juy h. m. 
20 .. 21 21 IIl tr, egr. a2... 2I 4 Il tr. egr. 
22... 20 55 I tr. ing. 23 .. 21 9 I ecl reap. 


The Occultations of Stars and Phenomena of Jupiter's Satellites are such as 
are visible at Greenwich, 





4 TEACHING UNIVERSITY FOR LONDON 

AY extracrdin meeting of the Convocation of London 

Umversity will be held on the 28th inst., when the report 
of the Special Committee appointed on Febiuary 24 to consider 
the question of a Teaching ey for London will be pie- 
sented by Lord Justice Fry, who will also move the following 
resolutions :— 

I. That the report of the Special Committee and the scheme 
therein comprised begreceived and adopted. 

2, That the Senate be requested to consider and approve the 
said scheme, and to take auch steps as they may think fit to carry 
the same into effect. 

3. That a Committee of this house, consisting of five mem- 
bers, be appointed to confer with the Senate in respect of the 
said scheme m case the Senate shall desire such conference. 

The following is the scheme for the constitution of the Univer- 
sity proposed by the Special Committee :— 

I. The, University to consist of—(1) Senate; (2) Convoca- 
tion ; (3) Constituent Colleges ; (4) Faculties ; (5) Boards of 
Studies, with the Queen as Visitor. 


I.—SENATE 


2. To consist of :—(1) Chancellor ; and (2) Vice-Chancellor 
(to be appointed and retain office as at present) ; (3) the Chair- 
man of Convocation ex officio ; W and not more than t 
ordinary members (including the Vice-Chancellor), of Whom six 
shall be nominated by the Crown, six shall be elected by Convo- 
cation, and three shall be elected by each of the four Faculties. 
And if and when the following bodies respectively shall become 
Constituent Colleges—one shall be nominated by the President 
of University College, London; one shall be nominated by the 
Principal of King’s College, London; one shall be nominated by 
the President of the Royal College of Physicians of London; one 
shall be nominated by the President of the Royal College of 
Surgeons of England ; one shall be nominated by the Chairman 
of the Council of Legal Education, and one shall be nominated, 
by the President of the Incorporated Law Society. 

3. The nominating bodies to determine for themselves on 
what recommendation the nominations shall be made. 

4. One-third of each of the groups of six and three members of 
the Senate to retire each year; such one-third to be those who 
have been longest in office, or, when several have been in office 
for the same period, to be ascertained by ballot. 

5. The six representatives of colleges to serve for three years, 

6. Power to fill up occasional vacancies. 

. Power to re-nomunate and 1e-elect, 

S In the fist place, the faculty and college members to be 
added to the existing Senate; but no new members to be ap- 
pointed by the Crown or Convocation till the number of Crown 
and Convocation members respectively has fallen below six, and 
then only so as to bring the number up to six. 


TL.—ConvocaTIONn 
9. To remain unchanged. 
III.—ConsTITUENT COLLEGES 


io. The Constituent Colleges to consist of the follow 
bodies in or near London -—(a) such bodies as may be nam 
in a schedule to be settled by a joint committee of the Senate 
and Convocation ; (4) such other bodies being colleges or insti- 
tutions incorporated by Royal Charter, or otheiwise established 
on a permanent and efficient footing, in which the majority of 
the students aie of the age of seventeen years at least, as the 
Senate with the concurrence of the faculty or faculties interested 
may from time to time admit. , 

Ir. Admission as a constituent college shall be subject to such 
terms as may be agreed upon between the body becoming a con- 
stituent college and the joint committee or the Senate with the 
concmrence abred {as the case may be). i 

12. The constituent colleges shall be arranged in three groups 
—yviz. (a), those colleges which are pracpaly intended to occup 
the entire time of their students; (4) those colleges in whic 
lectures are given of the most advanced kind, whether profes- 
sional, literary, or scientific ; a Paice which are Pa 
tended to aid the evening studies of persons 5 
business, or otherwise do not fall under either of the preceding 

ou 
si By the terms of agreement on the admission of such con- 
stituent college the following points shall be determined :—(a) 
The group to which it shall belong; (4) the faculty or faculties 
to which it shall belong; (c) the number of members of the 
faculties to represent the college ; (d) the class or classes of pro- 
fessors or teachers in the college who are to take part in the 
election of members to represent the college. 

14. In a college of the first and second group the number of 
its representatives on the faculties shall prima facie bear a larger 
proportion to the total number of professors and teachers in the 
college than in the case of a college in the third group. 

15. A constituent college and the Senate with the concurrence 
of the faculty or faculties interested may revise the terms of the 
agreement between the University and the constituent college, 

16. No person shall be eligible as a member of a faculty res 
presenting a college unlgss he be in the class of professors or 
teachers in that college and capable of taking pat in the election 
of members to represent that college. 

17. Power to be given to the Senate with the ‘concurrence of 
the faculty or faculties interested—(a) to diminish or increase 
the number of teachers in a college who shall be members of a 
faculty or faculties ; (4) for good cause to 1emove any college 
from eee a constituent college. 

18. The affiliation of colleges to the University to cease. 
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19. The institutions from which the University receives certifi- 
cates for degrees in Medicine (hereinafter called the recognised 
Medical Institutions) to retain their right of giving such certificates 
whether they be or be not constituent colleges. 

20. THe list of recognised medical institutions to be subject to 
the existing power of revision, but so that the Senate shall not 
report thereon without the previous advice of the’Faculty of 
Medicine (see Charter of January 6, 1863, section 37). 


IV.—FACULTIES 


21. There shall be four faculties—viz. (1) Arts; (2) Laws; 
(3) Science ; (4) Medicine 

22. All departments of knowledge in which examinations may 
be held by the University, and not included in any of the other 
faculties, shall be included in the Faculty of Arts. 

23. Each faculty shall consist of—(a) the representatives of the 
constituent colleges ; (6) the examiners in the faculty during their 
periods of office and three years afterwards; (c) such persons 
eminent in the studies with which the faculty is concerned not 
exceeding six in number as the faculty may elect and for such 
periods as they may determine. 

24. Each faculty shall elect—(¢) a chairman for three years ; 
(6) three members of the Senate , (c) members of a board of 
studies, 

25. The persons to be elected under the last clause must be 
members of the faculty not being examiners ın office, and on 
ceasing to be members of the faculty or accepting the office of 
examiner such persons will vacate their seats as chairman or 
member of the Senate or board. 

26. On any matter connected with its subjects a faculty may— 
(a) make recommendations to its board of studies ın all matters 
within the competence of the board; (4) represent its views to 
the Senate, 

V.—Boarps OF STUDIES 


27. There shall be a board of studies in each faculty. 

28. Each board shall consist of such a number of members 
being a multiple of three, and not less than six nor more than 
twenty-one, as the faculty shall from time to time determine, 
together with one member of Convocation to be elected by 
Convocation. 

29. One-third of the faculty members shall retire each year. 

30. The member elected by Convocation shall sit for three 
years. 

31. Power to fill up occasional vacancies, 

32. Power to re-elect. 

33 Each board shall elect a chairman every year. 

34- Each board of studies shall have the following powers and 
duties :—{a) To consider the recommendations of its faculty ; 
(4) to consult together on all matters connected with the subjects 
of its faculty and the examinations therem and the teaching 
thereof; (ce) to advise the Senate from time to time as to the in- 
stitution of new degrees or any change in the degrees, or as to 
the regulations in force with regard to the degrees and examina- 
tions in its faculty (without which advice the Senate shall not act 
in the said several matters) ; (d) to consult with and advise the 
examiners in the faculty ; (¢) to represent its views on any matter 
connected with the subjects of its faculty to the Senate ; (f) to 
make by way of report to its faculty such recommendations as it 
may think fit, with the object of insuring suitable and efficient 
teaching ın the subjects of its faculty, and generally to report to 
its faculty on all matters connected with its subjects as the board 
may think desirable ; (g) to summona meeting of its faculty for 
the discussion of any matter relating to its subjects. 

35. Boards of studies may, if they or any of them shall from 
time to tame think it desirable, meet and act concurrently on 
particular subjects. 

VI,—EXAMINERS 

36. The examiners in each faculty may from time to time 
make such reports and recommendations to the faculty or its 
board of studies as they may think fit, 


VIL. —Dzcrees 


37. Candidates to be admitted to matriculation and all degrees 
other than degrees in the Medical Faculty without regard to the 
place of their education 

38. Candidates for degrees in the Faculty of Medicine to show 
that they have passed the required course of instruction in a con- 
stituent college in the Medical Faculty orin a recognised medical 

institution. 
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VIII.— GENERAL PROVISION 


39. Except so far as altered by the foregoing provisions either 
directly or indirectly, the existing constitution of the University 
to be retained. 











DANISH RESEARCHES IN GREENLAND 


DURING the last few years the Danish Government have 
despatched several scientific expeditions to her great but 
Sparsely populated dependency, Greenland, for the pu of 
loring it geographically, zoologically, botanically, and mine- 
ogically, while efforts have also been made to learn something 
of the Norse archeological remains in South Greenland. Glacial 
researches, too, have been prosecuted and valuable observations 
made of the enormous ice-field-——the mland ice, which fills the 
entire interior—and of its movements to the sea through the 
numerous fjords, the birth-place of the greatest icebergs in the 
northern hemisphere. 

The results of these varied researches have only been published 
after a long delay. It should, however, be stated that the 
Danish Government have followed a carefully prepared plan on 
this point, as the Royal Commission appointed for the purpose 
of supervising the same, consisting of Prof. Johnstrup, Admiral 
Ravn, and Dr. Rink, have decided that the results of the 
researches should not be made public until their analysis was 
completed ın every detal. These have been embodied in the 
work published by the Commission: ‘‘ Videnskabhge Med- 
delelser om Gronland” (Scientific Informations about Green- 
land), a publication which has gained one of the gold medals of 
the French Academy, and of which six or seven volumes have 
been published. In addition to this work we have received 
another, equally great, containing 109 tables, with facaimiles in 
colour of fossil plants found in North Greenland, defined and 
described by the late Prof. Oswald Heer, of Zurich, who also 
defined the fossils which Mr. E. Whymper, in 1867, brought 
home from the Disco Island and the peninsula of Noursoak, an 
account of which was published in the Transactions of the 
Royal Society, 1869, pp. 445-488, with eighteen lithogiaphed 

lates. 

j Last year no less than three Danish expeditions were at work 
along the Greenland shores. 

The first of these, under Lieut. A. Jenssen, known for bis 
wanderi on the inland ice—was engaged in exploring and 
charting the district on the west coast, between Sukkertoppen 
and Holsteinborg (654°—67° N. lat.), where there is a network 
of httle unexplored fjords, between mountains rising from 6009 
to 7000 feet in height, penetrating upwards of 100 miles into the 
broad coast-land. 

The results of this expedition were very important, as the 
flora, fauna, and geology of this part of Greenland were ascer- 
tained. Several new plants were brought home, and the flora 
on a “nunatak,” viz, a mountain rising above the inland ice, 
was collected Lieut. Jensen 1s still occupied ın finally drawing 
and describing the explored part of the coast, embracing about 
1000 square miles, 

The second expedition, under Lieut. J. Holm, 1s, in its second 

ear, engaged in penetrating from Cape Farewell, along the 
barren and difficult east coast, always encircled by pack-ice. Jt 
comprises four scientists, and has for its object the exploration of 
the country between the 63° and 70° lat. N., where the forma- 
tion of the land is much like that of Iceland. 

Besides having to explore the east coast as far north as cir- 
cumstances may permit, two of the members, viz, Lieut. Garde 
and Dr. Eberlin, have established a station at Nanortalik (lat. 
60° N.), where they have, last winter, prosecuted meteorological, 
magnetical, and auroral observations, being a continuation of 
those effected during 1882-83 at Godthaab. Observations of ice 
and sea are also made. The two scientists who have winteréd 
in some spot on the east coast, started, according to latest 
advice, from Fluidiek (lat 614° N.), where a depot has been 
established, at the end of July last year, northwards, in the 
company of Greenlanders, eighty-two of whom lived on the east 
coast, and were on their way home from trading on the south 
coast. There were thirty-six boats m all. Late in July the 
great glacier Puisortok, which reaches down to the sea, and 
which in 1830 caused Gruah, the only Euro who had 
hitherto visited ıt, so much trouble—was passed without much 
difficulty. Soon after Ti int (lat. 62° go’eN.) was 
reached, the northernmost pice whence we have news of the 

l party. It was their intention to attempt to reach a place, 
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Augmaksalik, in lat, 654° N., before the winter, where there is 
a settlement of Greenlanders, but which has never been visited 
by Europeans. It lies near the place where Nondenskiold 
landed in 1883 without seeing any natives. In the spring of the 
presént year the coast will be explored, but we shall have no 
news of the party until they return home. Lieut. Holm states 
that the east Greenlanders were very kind and friendly. They 
were all heathens. They were particularly remarkable for their 
f€atures, being tall people, generally with dark eyes and hair, 
and without any trace of the Eskimo. However, that they 
should be descendants of Norsemen seems hardly probable on 
account of their uncivilisation and want of religion, Norse lan- 
guage, and traditions, The party at Nanortalik have explored 
eight great fjords, between lat. 624° and 604° N., right to the 
bottom, without finding the least trace of Norse remains. 

The expedition may be expected to return at the end of 1885. 
There is, however, great probability of the party under Lieut. 
Holm having to spend another year on these inhospitable shores, 
where the European, in order to exist, has to live like the Eskimo, 

While the above-mentioned two expeditions were chiefly con- 
fined to explorations, the third one despatched last entered upon 
an almost unbroken field for research, viz., the sea on the west 
coast Between 1876 and 1879 researches of the Denmark 
Sound—z.e., the sea between Iceland and Greenland—were 
effected by the Danish Admualty Expedition, whereas Davis 
Strait and Baffin’s Bay have only been cursorily studied, as, for 
instance, by H.M.S. Valorous on its return journey in 1875, 
after having provistoned Sir George Nares, and by the 
Nordenskiold Expedition of 1883. 

The vessel employed for last year’s researches was the Fylla 
gun-boat, in command of Capt. C. Normann. The scientific staff 
were—Prof. E. Warming, botanist; Mr. Th. Holm, zoologist ; 
and Dr. H. Topsoe, chemist and mineralogist. ‘The hydro- 
graphical researches were made by the officers; and for the 
purpose of examining the flora and fauna of the sea the expe- 
dition was provided with trawls and scrapers of most improved 
American pattern, and, for the deep-sea researches and measure- 
ments of temperature, with a Sigsbee’s sounding-apparatus with 
wire 1ope and a good collection of the necessary instruments. For 
the determination of the temperature of the sea, thermometers 
by Negretti and Zambra weie mostly used, some of which were 
fitted with the splendid automatic reversing apparatus invented 
by Capt. Magnaghi, of the Italian Navy, and some with one 
constructed by Capt. G. Rung, af the Copenhagen Meteoro- 
logical Insfltute, by which the turning of the instruments is 
effected at a given time by the simultaneous freemg of a weight 
running in the line. The Miller-Casella thermometers, with 
which the expedition were furnished, were used very little, on 
account of the existing high bottom tempeiatwes. 

For fetching water from vanous depths, water-carriers on 
Sigsbee’s (American), Ekman’s (Swedish), and Rung’s (Danish) 
principles were used, the latter being a new invention, which 
was Try practicable for lesser depths, as it not only brings the 
sample of wate: required, but also gives the exact temperature, 
a thermometer being hidden in the ams of the vessel, the mer- 
cury column of which is broken as soon as it is full. 

The Ayila left Copenhagen at the end of May, and arrived, 
at the end of June, at Godthaab, a colony with 300 to 400 

+ Eskimo inhabitants, on the west coast of Greenland, in lat. 
644° N. Hydrographical researches were commenced early by 
folowing the edge of the Polar ice hom Cape Farewell, which, 
during the summer, filled the southern and eastern parts of 
Davis Strait in vast quantities, and by studying the position of 
the ice-belt and the composition of the water inside and outside 
the ice current, 

We have no space to give a detailed account of the move- 
ments of the expedition in the Greenland seas; it must be 
sufficient to state that the expedition, being chiefly stationed at 
Holstemborg (672 N, lat.), visited most of the Danish settle- 
ments in Cental Greenland, its field of research lying between 
64° and 70° N. lat., and from the innermost creek at Disco Bay 
(about 50° W. long.) to the middle of Davis Strait,—ie., to 
about 574° W. long An attempt to get further west, and, if 
possible, reach the coast of America at Cape Walsmgham and 
Cumberland Bay, had to be abandoned on account of the enor- 
mous 1ce-masses which were encountered there in July, and 
which, in the middle of August, when the Fylla was on her 
return journey, had, in 67° N. lat., approached within 50 to 60 
miles 8f the shores of Greenland, which is very unusual at that 
season, 
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The deep-sea researches consisted in sounding, trawling, and 
scraping, both on the extensive banks which, between 62° and 
68° No hte nearly everywhere surround the shores of Greenland 
with a deep channel between them and the coast, and in the 
Davis Strait. . 

‘The researches did not extend to very low depths, the greatest 
found bemg only about goo fathoms south-west of Godthaab, 
while on the dredge connecting Greenland with Cape Walsing- 
ham, at the place where Davis Strait is narrowest—in about 
lat 67° N.—depths of 400 fathoms only were struck. In the 
Disco Bay, where no soundings had previously been taken, a 
depth varying from 200 to 270 fathoms was found, and it has 
been discovered by the “y//a Expedition that at the mouth, at 
a depth of 180 to 190 fathoms, a barrier separates this basin 
from Davis Strait, and thus prevents ice of a greater 
draught from passing from the great fjord of Jacobshavn into 
the ocean, Judging by the results of the measurements of ice- 
bergs effected during recent years in this fjord by Prof. Steenstrup 
and Lieut. Hammer for the purpose of ascertaining the pro- 
portion between the part above and the part below the surface 
of the water, it has been found that only icebergs with an 
average height above the surface of 150 feet can float over this 
threshold, the proportion between the part above and the part 
below water being 1 to 8°8—7.¢. 1: 8'41 for blistered glacier 
ice, and 1: 9°23 for glacier ice without blisters. For sea-water 
ice with a water saltness of 3'3 per cent. the proportion is only 
1+ 5*29 

The numerous samples of water taken from the surface, 
bottom, and mtermediary depths, during the voyage have not 
yet been thoroughly analysed, and before this has been done, it 
is hardly possible to say anything definite as to the currents at 
various depths. This much is, however, certain—that a com- 
paratively warm current of water fills the eastern and central 
parts of the narrowest portion of Davis Strait—as far as the 
western ice limit—but that the highest temperature of the same, 
when the depth is more than a couple of hundred fathoms, is 
not, as 1s generally the case, found at the surface, dut nearest the 
bottom, and that the coldest layer seems to lie between 30 and 
100 fathoms. As an example may be taken the following series 
of temperatures obtained in lat. 67° 07’ N. and long. 56° 31’ W. 
on July 8, 1884, the temperature of the air being + 1°'9 C. 


At the surface +2%8C. 
» Io fathoms ... 1'9 
» 30 4 09 
3, IO y vi 
yy 200 45 a eta 36 
» 362 4, (bottom) .. 4'2 


Similar conditions were also found everywhere in Disco Bay, 
but the surface water in this confined basin was considerably 
warmer, while the bottom temperature was proportionately 
lower. 

We will give an example from lat. 69° 14’ N. and long. 
52° 54’ W., on the morning of July 23, the temperature of the 
air in calm sunny weather being + 10°°2 C. in the shade :— 


At the surface $77 C 
» 5 fathoms 7'i 
23 to 39) 4'2 
»9) 20 ” 14 
2 30 3? +O'1 
a”? 50 Lea +o 2 
” 70 ” +0'L 
ji 100" 5 o'6 
”? 130 3) o’9 
a 209). “55 é a a 1'8 
s» 264 p {bottom} ws 2z'I 


That the influence of the ice-fjord is here felt at the mter- 
mediary depths is obvious even without any chemical analysis of 
the water of the various layers. It is, however, very remarkable 
that the surface-temperature in such a high latitude, and in 
water constantly coyeyed with enormous icebergs, ca, in the 
short summer, reach suth a height as the above series show. This 
is, by the bye, so far from bemg a solitary example that most 
sial. temperatures from this localıty, which were, however, all 
taken ın calm weather, and extended over seven days, show a 
much higher surface-temperature. 

The highest temperature was registered off the colony of ° 
Christianshaab, in the Disco Bay, in the south-eastern corner, 
viz. +11°°4C, at the surface. At five fathoms it fell, however, 
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to 2°8, tnd stood from 30 to 100 fathoms at + 0°2 C. 
That the icebergs in these waters must melt rapidly, particularly 
at the water-lmne, is clear, which was also corroborated by expe- 
rience, all being deeply furrowed and heeling over. 

The trawlings and scrapings extended to a depth of 300 
fathoms, and were effected as well in Davis Strait, Disco Bay, 
on the banks, as in the fjords. The result waseconsider- 
able, and several vaiieties of fauna previously unknown in the 
Greenland seas were caught, as well as some entirely new 
species. Among the rarest forms may be mentioned Amb yops 
abbreviata, Mysides grandis, and Boreomysis nobilis, which are 
only known ın a few species from the west coast of Norway, 
and Spirorbis cancellatus, 

The haryest was richest on the banks, as was the case under 
previous expeditions, and poorest in Disco Bay, where several 
hauls at a depth of 2co to 250 fathoms brought up absolutely 
nothing, or only a couple of specimens of the same species. 
The trawl worked here so far down ın the soft black clay, which 
everywhere covers the bottom, that the line constantly threat- 
ened to break. The expedition has brought home a total of 300 
specimens of the deep-sea fauna. 

Duting the stay in port the officers of the vessel were 
engaged in hydrographical labours, chiefly the messuring 
of certain harbours, and the botanists in excursions into 
the long, narrow fjords, where the vegetation 1s nchest, but 
neither the mountaims nor the islands were forgotten. The 
harvest was very rich. Of phanerogams and higher cryptogams 
alone specimens of 230 varieties were obtained, and ve new 
plants were discovered, among which a new species of Carex, 
while several were found in entirely new places, whereby their 
geographical distribution has been increased with seveial degrees 
of latitude. Thus, Lisa borealis, for the first time, in 1883, 
discovered in Greenland, and then in lat. 61° 10’, was this year 
found as far north as 67°. Special attention was also given to 
the collecting of materials for illustrating the development of the 
Arctic fauna, which has hitherto been neglected. Great atten- 
tion, too, was paid to the algae fauna, although it 1s very poor in 
the pas visited by the expedition, 

The mineralogical harvest of the expedition was poor, for the 
reason that Greenland has already been thoroughly explored, 
geologically and geodetically, by such eminent scientific men as 

ir C. L. Giesecke, Dr. Rink, Profs. Johnstrup, Steenstrup, and 
Nathorst, that little more isto beleaint. One object of interest 
was, however, biought home—viz a block of ironstone found on 
the shore of the Disco Island at Unfak, in lat. 69° 20’ N., of the 
same kind as those discovered there by Baron Nordenskiold 
some years ago, and which were at first believed to be meteorites, 
but whose terrestrial origin must now be said to be beyond 
question, in consequence of Prof. Steenstiup having discovered 
nickel non in lumps of all sizes, of exactly the kind as that con- 
tained in these blocks ın the great basalt strata of the Disco 
Island The block which weighs about 1800 lbs., has been 
presented to the Mineralogical Museum at Copenhagen, where 
it will be mounted, with those already brought thither from the 
same locality. 

The scientific material collected by the expedition is under 

treatment, but considerable time must elapse before the final 
result is ascertained. 
* This spring another expedition has been despatched to Green- 
land, being the tenth since 1876. It is commanded by Lieut. 
Jensen, and has for its object, besides natwal history and photo- 
graphical studies, the survey of the west coast between Sukkcr- 
toppen and Godthaab, lat 654°—64° N. This ıs the last stretch 
of the west coast which remains to be surveyed, and if Lieut. 
Jensen succeeds in finishing the work this year, the entire west 
coast of Greenland from lat. 594° to 72§° N. will have been 
surveyed and charted. 

That the Danes are proud of the accomplishment of this great 
and difficult work is onfy natural. 





THE ROYAL SOCIETY QF CANADA 


THE fourth annual meeting was held at Ottawa on May 26 

and following days to the 29th inclusive ; the Piesident, 
T. Sterry Hunt, LL.D., F.R.S., in the chair. The following 
papers were read in Section III. (Mathematical, Physical, and 
Chemical) :—-On the analysis of slk, by Dr. H. A. Bayne, 
Royal Military College. The author selected samples of pure 
silk and linen and cotton (their purity being carefully determined 


beforehand by the use of the micoscope), and afte: removing 
dressing material, colouring matter, &c., by ether and dilute 
hydrochloric acid, submitted all fou samples to the action of a 
large number of reagents in order to determine to what extent 
solvents of silks affect other fibres also. The iesult of a large 
number of analyses showed that, for mixtures of silk and wool, 
basic zine chloride is the most reliable reagent; while for mix- 
tures of silk and cotton or lmen,e Loewe's alkaline glycerine 
solution of oxide of copper gives the most trustworthy indica 
tions, —Mémoire sur l’mmtroduction et l’mnterprétation rationelle 
des quantités négatives et des quantités imaginaires dans le 
calcul, by Dr. D. Duval. —Clashcation of natural silicates, by 
Dr. T. Sterry Hunt, F.R.S.—Blowpipe reactions on plaster 
tablets, by Prof. Haanel. This was in contimuation of previous 
investigations,—Note on the quantitative blowpipe assay of 
Cinnobar, by Prof Haanel.—On the determination in terms of 
a definite integral of the value of the expression— 
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the se1jes to be continued only as long as the quantity raised to 
power m + n ıs positive, s being a positive integer, and ma 
positive integer, zero, or a negative integer numerically less than 
n; and on the deduction therefrom of approximate values in 
certain cases, by C. Caipmael, M.A. In this paper, after 
pointing out that the investigation of M. Cauchy fails when m is 
zero or an integer, although he assumed without comment that it 
would hold, the author proceeds to determine the values of a 
number of “extraordinary integrals” and obtains results differ- 
ent fiom those obtained by M. Cauchy, although his final 
approximate values agree with them if we correct ceitain 
numerical errors in Cauchy’s Ę1esults. —— The geognosy of 
crystalline iocks, by T. Sterry Hunt, F R.S.—Concernant la 
théone de M. Steckel su la veme liquide contractée, by C. 
Baillargé.—On tidal obsevations in Canadian waters, by 
A. Johnson, L.H.D., showing the very imperfect state of our 
knowledge of the tides, and the need of systematic observations 
on both the Atlautic and Pacific coasts.—On iron ores from 
Central Ontario. This paper comprises a series ofeanalyses of 
magnetic and other iron ores from the counties of Peterborough 
and Hastings in the province of Ontario, with biief references 
to the conditions of occurrence of the various deposits fiom which 
the ores were taken, by Prof, Chapman —A commentary on sec- 
tion ix of Newton’s ‘‘ Principia,” by Prof. Cherriman, M.A.— 
The density of weak aqueous solutions of ceitain salts, by Prof, 
MacGregor, D.Sc.—Redetermination of the difference of longi- 
tude between the observatories of McGull College, Montreal, and 
Harvard Obseivatory, by Prof. W. A. Rogeis (Harvard) and 
Prof. McLeod (McGill College).—Redete:mination of the 
differences of longitudes of Montreal, Toronto, and Coburg, by 
Messrs. Carpmael, M.A., McLeod, M.E., and Chandler, M A. 
—Notes on (1) Claustus’s theory of the virial ; (2) the motion of a 
rigid body with one point fixed ; (3) the equation of energy in 
generalised coordinates. —Geometrical methods in optics, by Prof. 
Loudon.— Notes on the economic minerals of New Brunswick, 
with a ievised list of mimeral localities in the province, by Prof. 
Baily. This paper being of the nature of a catalogue of localities, 
was not read before the Section.—Geology of Cornwallis or Mc- 
Nab’s Island, Halifax Haibour, by Rev. Dr. Honeyman. A study 
of the local geology in which special reference was made to the 
occurrence of amygdaloidal boulders which were considered to 
have been denved from the vicinity of Cape Blomidon.—A 
Catalogue of Canadian Butterflies, with notes gn the distribution 
of the genera, by W. Saunders. Tesoliinel merely in a few 
remarks, not being suited for reading in full. 

The following papers were read in Section IV. (Geological 
and Biological) :—On the Mesozoic floras of the Rocky Moun- 
tam region of Canada, by Sir W. Dawson,—Fossil plants from 
the Tuas and Permian of Prince Edward Island, by Sir W. 
Dawson. —lIllustrations of the fauna of the St. John gioup (third 
part), by G. F. Matthew. This paper was in continuation of 
ormer communications. It describes a large number of 
Cambrian forms, particularly tnlobites, and discusses tife rela- 
tions of the subdivisions of the Cambrian of the vicinity of St. 
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Jobn with those of the same formation in Europe.—On the Wall- 
bridge Heematite Mine, as illustrating the mode of occurrence of 
cetan ore deposits, by Prof. Chapman. The patticula: mine 
veferred to has been practically worked out, and m the process 
a clear idea of its character has been gained. It 1s found to be 
a “‘stockwork,” or irregular mass, and not, as had been sup- 
posed, a veim. Prof. Chapman regards it as typical of a large 
class of deposits in the weinity.—On Cambrian rocks of the 
Rocky Mountains, by Dr. G. M. Dawson. These rocks are the 
oldest of those shown ın the mountains between the 49th paral- 
lel and the Bow River. They are of great thickness, and mclude 
at one horizon’red beds with pseudomorphic salt crystals, sun- 
cracks, &c. Fossils have so far been obtained from four locali- 
tres only, and these appear to indicate the horizon of the 
. Prospect Mountain group as olevellus shales of Eureka, Nevada. 
—On the geology of South-Eastern Quebec, by Thos Macfar- 
lane.--On the geology of Thunder Cape, Lake Supenor, by 
Thos, Macfarlane. The last two papers were read meiely by 
title, Mr. Macfarlane adding a few explanatory remarks.—Notes 
on the geology and fossils of Prince Edward Island, by Francis 
Bain, communicated, with remarks on the fossils, by Geo. 
Wm. Dawson. The paper contained the results of explorations 
by Mr. Bain, with mention of fossil plants found by him in 
different parts of Pnnce Edward Island. It appeared fiom 
these observations and fossils that the 1ed and giey sandstones 
and shales-of whith the island 1s composed are divisible by 
supe) position and fossils into three groups : (1) the Permo carboni- 
ferous as ouiginally established by Sir Wm. Dawson, with local 
additions made by subsequent obseiveis; (2) a formation re- 
gaided by Mr. Bain as probably Permian, and corresponding 
to the Lower Triassic of Dawson and Wanington’s report ; (3) an 
overlying series, probably Trassic, and conesponding to the 
Upper Tuns of the above report. Sir Wm. Dawson discussed 
the evidence of the fossil plants as bearing upon the above views. 

In Sections I. and II the following (among others of a more 
or less literary character) were read :—(1) Population française du 
Canada de 1608 à 1631; (2) A travers des registries du XVII. 
siècle, by the Abbé Tanguay.— The manifestation of the cesthetic 
faculty among primitive 1ace,, by Dr. Daniel Wilson. This 
paper discusses the evidence of the esthetic faculty, and the 
practice of imitative ait among ancient and modern uncivilised 
races. The archeological investigations in European prehistoric 
remains showed a nearly umiveisal absence of imitative art 
throughout the whole Neolithic penod and the subsequent age 
of bionze., But behind this lay the vastly more remote age of 
the Cave-men of Southein France, with their singular mdica- 
tions of remarkable artistic skill. This the author compared 
with such evidences of imitative ait as are familiar to us in the 
work of many native Ameiican aborigines, and stated his 
reasons fo. tracing all alike to efforts at sign-language and 
ideographic expression of facts and thought This was illus- 
trated from an analysis of native Indian languages in their 
terms for giving expression to the language of art.—Palæo- 
lithic dexterity, by Dr. Daniel Wilson. In this paper Dr. 
Wilson drew attention to the ingenious profile drawings now 
familiar to us as the products of the ancient Cave-men of 
Southern France, and showed that by the direction of the pro- 
files they were divisible into right and left-hand drawings. In 
so far as the examples can yet be adduced, the right-hand draw- 
ings aie to those of the leff hand as about two toone, The per- 
centage of left-hand drawings is thus greatly in excess of what 
would now be found, But it probably shows at that extremely 
reinote period the bias of prevalent usage which, however 
onginating,‘has sufficed to determine the nearly universal pre- 
dominance of the preference for the right hand within the whole 
historical period. 





ON THE QBSERVATION. OF EARTH-TIPS 
ND EARTH-TREMORS 


Na paper read before the Seismological Society of Japan on 
Febuary 15, 1883, I collected together a number of facts 
which lead to the belief that districts in all quarters of the globe 
have from time to time been subject to slow changes in level, 
Amongst these evidences may be mentioned the changes 
which have been 1ecorded by many observers in the position of 
the bobs of pendulums. That pendulums had not always hung 
in theysame vertical line was sometimes indicated by the position 
of a multiplying index, and sometimes by the position of the 
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stile of a pendulum as seen through a microscopes Another 
class of observations have been made by recording the position 
of a spot of light reflected from a small murror, the mirror being 
so suspended that it was caused to turn by the se ice displace- 
ment of the pendulum relatively to the earth. third class of 
records have been made with horizontal pendulums, the multi- 
plying iydexes of which have been observed to move from side 
to side as if the foundation on which the pendulums rested was 
being slowly tilted. 

A fourth order of observations have been those which have 
been made with delicate levels, the bubbles of which slowly 
move along the containing-tubes in a manner difficult to explain, 
A fifth class of records indicating changes in level are those 
which have been made by observing the displacement of an 
image reflected from the surface of mercury. 

A sixth kind of 1.ecords are the changes sometimes obse:ved 
in the levels of lakes and ponds. At the time of great earth- 
quakes, at places remote from its ongin, where there was no 
perceptible motion of the ground, the water of lakes and ponds 
have been observed to slowly rise and fall as if the basin in 
which they rested was being slowly tilted. 

To the above six classes of records a number of miscellaneous 
observations might be added, all of which find an easy explana- 
tion if we admit that from time to time there are slow tips in the 
soul. 

Another phenomenon which has been observed is "that the 
surface of the giound is from time to time ın a state of tremulous 
motion. These movements have been noted by observing the 
stile of a pendulum with a micioscope, the end of a light mul- 
tiplying index attached to a pendulum, the quivering and erratic 
motion of a spot of lght reflected from a mirror connected with 
a pendulum or reflected from the surface of mercury. 

‘An hustorical account of the various observations which have 
been made upon earth-tips and eaith-tremors may be found in 
the 1eports of George and Horace Darwin to the British Asso- 
ciation in 1881 and 1882 

Detailed accounts of the observations made in Italy are con- 
tained in Rossi’s ‘‘ Meteorologica Endogena.” 

An account of a considere portion of the work which has 
been accomplished in Japan may be found in the Transactions 
of the Seismological Society, in the reports which from time 
to time I have Sad the honour of forwarding to the British 
Association, and in the pages of NATURE. i 

As ıt seems that these phenomena are gradually attracting an 
increasing attention, it 1s my intention in the following notes to 
give a brief account, not so much of the results I have ob- 
tained by observing earth-tremors and pulsations, but of the 
methods by which these results have been obtained, tiusting 
that my experiences may be of value to those who are desirous of 
experimenting in this direction. i i , 

Among the first instruments I employed were microphones in 
conjunction with telephones and delicately-suspended short- 
period lgbt pendulums. From time to time the telephones 
emitted strange sounds. As to what was the cause of these 
noises I am unable to say. Unless you kept your ear continu- 
ally at the telephone theie did not appear to be any method of 
obtaining a satisfactory record, so that, after much labour, these 
instruments were eventually discarded. For very similar reasons 
the small pendulums which were often in a state of tremor were 
also discarded. 

The next class of instrument which I employed was simular to 
an apparatus suggested by Sir William Thomson and used by 
Geoige and Horace Darwin in the Cavendish Laboratory when 
experimenting on the lunar disturbance of gravity. Any one 
who has read Mr. Daiwin's account of these experiments will 
recognise the unusually great care which is required by any one 
who undertakes to make observations with such mstiuments. , 
As I was without either assistants or a laboratory, and as my 
instruments were of the roughest description, my attempts at 
making satisfactory observations altogether failed. I certainly 
saw that the spots of light were contmually shifting in position, 
but whether this was due to a tip of the soil or simply to con- 
tractions and e fons in portions of my instrument, I was 
unable to dete:mine. 

After much trouble and considerable expense, I very reluct- 
antly gave up the pendulums and mirrors, and sought for 
appaatus of a still simpler kind. Having accidentally read an 
account of Plantamour’s observations with levels, the simplicity ° 
of the apparatus induced me to borrow a pair of astronomical 
levels from the Imperial Observatory and follow his example. 
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For a long time these levels were installed beneath cases on a 
column kindly lent to me by the Professor of Natural Philosophy 
in the Imperial College of Engineering. Here they remained 
for over a year, after which they made many journeys. At one 
time they wege nearly 13,000 feet above sea-level on the top of the 
conical Fujisan. At another time they were some hundreds of 
feet below sea-level at the bottom of the Takashima mine. 
These observations attracted the attention of the authorities at 
the Imperial Observatory, who, recognising the bearing they 
might have upon work which was going on in the observatory, 
they supplemented my observations with a second set of levels. 
All the usual precautions were taken to guard against the effects 
of tem ure, and observations were carned out every three hours 
both day and night for more than a year. As the books of 
records accumulated, and the curves grew until some of them 
were 30 to 40 feet in length, experience showed that the errors 
chiefly due to changes in temperature might be equal to and 
even exceed the effects which were being sought. Now, I am 
inclined to an opinion communicated to me in a letter from 
M. d’Abbadie, who remarked that two levels upon the same 
column might be parallel, and yet their bubbles ‘might move in 














opposite directions. Notwithstanding this, the observations of 
levels have led to some interesting results. 

First, there is the fact that level bubbles may wander without 
there necessarily being a change of level. Second, that level 
bubbles continue to move long after the sensible motion of an earth- 
qnake has ceased, thus giving us a means of observing the move- 

„ments of long periods which usually bring the phenomenon of an 
earthquaketoaclose. Afterthe earthquake the bubble will some- 
times take up a position slightly different to that which it had 
before. in the position of bubbles have been observed 
a short time before some of our earthquakes. Another result 
is the fact that the greatest irregularities in the curves showing 
the position of the bubbles of a level? occur when earth- 
quakes are most numerous. This is during the winter months. 

last result is the fact that during a typhoon, or when the 
barometer is unusually low and fluctuating, a level bubble may 
be distinctly seen to pulsate through a small range, as if there 

«were continuous changes of level going on. 

While working with the evel another kind of instrument 
which I employed was a pendulum suspended from an iron 


ed that its stile could be viewed in the field 

of a microscope. By placing a prism beneath the end of the 

stile, the i e of its end could be looked at horizontally, and 

the motion of the pendulum could be seen in any azimuth. At 

first I employed two microscopes placed at right angles, but by 

the adoption of the prism one microscope became sufficient. 

With these instruments, which are similar to those employed by 

Messrs. Bertelli, M. de Rossi, and other Italian observers, I 

verified for myself some of the more important results which hade 
been noted in Europe. 

For instance, it was seen that the pendulum was seldom at 
rest. Storms of tremors would take place with a low barometer. 
The pendulum did not always vibrate over the same point. It 
appeared as if there had been a tip ın the soil, and the stand of 
the apparatus had been slightly inclined. These, together with . 
other results which in many respects are little more than repeti- 
tions of results obtained by Bertelli, Rossi, and other observers, 
I have already published. Without attempting to describe 
other experiments which I have instituted, I will now give a 
brief description of an instrument which has been reached 
gradually, and which has given me the greatest satisfaction. 

rom a letter received from M. d'Abbadie, whose researches 
regarding the change of vertical are amongst the most important 
yet instituted, I learn that my instrament has many points in 
common with one employed by M. Bouquet de la Grye. When 
I first set up this instrument, it was simply as a contrivance 
intended to make electrical contact, and set certain machines in 
action at the time of an earthquake. I next employed it as an 
instrament to record the occurrence of slight earthquakes. In 
its third form it was used to indicate earth-tremors and devia- 


stand, and so 


























tions in the vertical. It will be readily understood from the 
accompanying sketches, Figs. 1 and 2: AA is a circular disk of 
cast iron about Ẹł inches in thickness, resting on levelling screws. 
Bolted to this is a tnpod of angle iron about 5 feet high, B B. 
This forms the support for a pendulum, c. The bob of this 
pendulum weighs about 7 lbs. It is made of a brass tube (3m. 
diameter and 23 m. Jong) filled with lead. This is carried by a 
fine iron wire 3 feet 3} inches long, sdidered into a small hole in 
a plate at the top of the tripod. A spike, C, projects from the 
base of the bob (see Fig. 3). As the bob with its spike were 
turned in a lathe, the end of the spike, the point of support and 
the centre of figure of the bob are fairly in a straight line. 

A long, light pointer, D, made of a strip of bamboo which has 
been varnished, is kept ın contact with the base of the pointer, 
as shown in Fig. 3. At the top of the pointer there is a light 
brass ring, ¢ ; at the top of this there are two fine needle-pounts, 
aand 4, The point a is kept in contact with the base of the 
pendulum by turning the screw T, which raises the flat spring S 
on which 4 rests. T is carned by a strong stand, E, which rests 
at three points on A ; ff 1s a disk of lead which is nearly equal 
in weight to that of the pointer below 4. 

In one instrument a é is 6 mm. whilst the total length of D is 
415mm. With these dimensions we may suppose that if the 
base pendulum moved, say, 1 mm., then the lower end of the 
pointer would move about 68mm. The values to be given to 
the defections observed in the pomter have also been estimated 
by giving a slight turn to one of the levelling screws of the base 
piate, and thus tipping the plate through a known angle. 
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Recoids were at first made by reading a scale of millimetres 
placed beneath the end of the pointer. Expeiience showed this 
method to be inconvenient and without satisfaction. What 
occured between the hours of observation was unknown, whilst 
the records which were made were hable to greater or less 
errors due to the observer. This led me to seek for some 
method which would render the observations automatic. To 
attacha hair to the end of the pointe: and let it be dragged 
acioss the surface of a smoked glass created too great friction. 
The necessary-appliances for photographic registration were too 
costly and too troublesome to be employed as I was situated in 
Japan. A very near approximation to fnctionless registration 
was obtained by sending a current down the pointer, the end of 
which trailed on the surface of a thick film of 1odised staich 
covering a strip of paper. The strip of paper, which was on a 
metal tray, moved slowly by clockwork beneath the lower end of 
the pointer. On taking out the paper I found that the film of 
starch, with its blue line, could be dried down to form a brown 
line on the paper. The process was troublesome and the line 
subject to distortion by the flow of the starch. The next idea 
was to discharge a spark from the end of the pointer and per- 
forate a band of paper moving beneath the end of the pointer at 
the distance of about §mm. This feature in the apparatus, M. 
d’Abbadie writes me, is an essential feature in the apparatus of 
M. Bouquet dela Grye. To avoid losmg a record, should the 
pointer move parallel to the length of the paper, two bands of 
paper, gg, Moving at right angles (by means of the clock, H), 
are employed (Fig. 2). One band passes beneath the other over 
the surface of a brass plate, 4. The paper used ıs the ordinaiy 
paper employed in a Morse telegraph instrument. By allowing 
the hand of a clock to pasg every five mmutes across a wire the 
current from two of Thomson's tray-cells is sent through an in- 
direction coil which yields the sparks to perforate the paper. 
Every hour the hand of the clock makes a long contact by 





paring across a small strip of platinum. In this way a large 
ole ıs made in the moving bands of paper and the hours are 
recorded. a : 

To secure myself against error the same secondary current 
which perforates the paper of one machine 1s carried by wires to 
perforate the paper of a second instrument of shghtly different 
construction placed on a stone column in a distant room. 

The only work required is to wind the clocks which pull the 
paper and the clock which makes the contacts. This being 
done, records are automatically made every five minutes. 

Up to the present the records which have been obtained have 
not been analysed, but certain of the results which they indicate 
are evident. These are as follows :— 

I. Sometimes*for days the pointers remain stationary, as is 
ar by the sparks being regular and in a straight line (see 

ig. 4). 

2. Sometimes the pointers are in astate of tremor, and the 

` sparks perforate the paper’at many points, giving a line of 
several millimetres in breadth (see Fig. 5). These tremors may 
continue for ten or twelve hours. From the diagram, the dura- 
tion of these tremors and the range of motion can be accurately 
measured, The instruments ın both rooms agree as to the 
oceureence of tremors and periods of rest. 

_3. Sometimes the pointer will slowly watder from the stiaight 
hne, and then slowly return. This usually takes place two or 


NATURE 


261 


* = 
three times in succession. It would seem as if the ground had 
been slowly tipped through one or two seconds of arc, the period 
of each tip being from fifteen to sixty minutes (Fig. 6). 

In regard to the occurrence of these tips, the instruments m 
the two rooms only occasionally coincide. 

As to whethei they are really to be regarded as true disturb- 
ances of level, or simply as movements due to local causes, I 
shall be better able to speak after a more carefal examination of 
the records. 

4. Sometimes I find the bands of paper perforated over their 
whole breadth by sparks ın all directions. This indicates that 
an earthquake has occurred and the pointer has been swinging 
(see Fig. 5, about 9.15 pem). All these figures have been pro- 
duced y pricking through from the original diagrams. e 
clocks which I have used are made from small American spring 
clocks costing in Japan about 12s. each. The total cost of the 
portion of the apparatus figured, including the case, M, the doors 
of which and the parts which come in contact with the column 
are edged with flannel, 1s about 25 yen, or £4 10. In Europe 
an instrument of better construction would cost more, One of 
the columns on which an instrument is placed measures 6 feet by 
3 feet and 5 feet high. It is constructed of brick and rests on 
concrete. The other column, which also rests on concrete, is 
made of stone. It measures 2 feet 2 inches X 2 feet 2 inches 
and is also 5 feet in height. 

This latter column ıs rather too slight, as I found that even 
the pressure of my thumb is sufficient to cause the pointer of the 
instrument to move several millimetres. 

Amongst those who may possibly have a practical interest in 
this matter are those who have to deal with mimes—especially, 
perhaps, coal-mines, 

In the columns of the Yapan Gazelle, in NATURE, in the 
Mining Journal, and other papers, references have been made 
to the attempt to observe earth-tremors and other phenomena in 
the Takashima Colliery near Nagasaki. At the conclusion of a 
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report to the British Association, 1884, on the earthquakes of 
Japan, a letter from Mr. John Stoddart, the chief engineer at 
that mine, tells us that, owing to the working of the mine and 
other causes, he finds it impossible to make observations with 
delicate struments. He therefore proposes to move the in- 
struments to some distant station, assuming that any natural 
cause which would cause tremors in the mine will be generally 
felt over a considerable area, As to whether there is a connec- 
tion between earth-tremors and the escape of gas ın collieries, 
we do not yet know. Mr. Walter Browne, in a paper to the 
North of England Institute of Mining and Mechanical Engineers, 
thinks it desirable that investigation on this subject ought to be 

|. made, and quotes what is being done at Takashima. Mr. Gallo- 
way, writing in NATURE of February 5, if I read him correcily, 
does not encourage Mr. Brown’s suggestions, and enters into an 
argument about the possibility of an earth-tremor forming a 
fissure. Earthquakes,often form fissures on the surface, but these 
effects in mines are uSaally nothing. I make this statement on 
the authority of personal inquiry in many mining districts. 

With the exception of the disturbances near an epicentrum, the 
movements due to ordinary earthquakes are so superficial that the 
range of motion at the depth of 10 feet is sometimes only one- 
fortieth of what it is at the surface. Earth-tremors are pheno-* 
mena usually lasting. mony hours, and they certainly occur with 
low barometers. That they could by any possibility form fissures 
it is difficult to imagine. 
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As to what may be the cause of eaith-tremors I am not pre- 
pared to offer a definite opinion ; but, masmuch as their associa- 
tion with barometric fluctuations renders it possible that in their 
occurrence {hey may aloo be associated with the escape of fire- 
damp, about which we have so little knowledge of practical 
value, it seems impossible that their study should be neglected. 

Whether the results of such a study would be of practical 
value to the miner is not known, but that results of scientific 
value wouid be obtained is mdisputable. 

As the making of such observations are neither a matter of 
trouble or serious expense, I sincerely trust that they may be 
undertaken. On some future occasion I hope to describe the 
experiments which I made with one of these instruments on the 
summit of Fuyiyama (13,365 feet), where movements were of a 
very marked and decided character. 


Tokio, Japan JOHN MILNE 
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Royal Society, June 18, —‘‘ The Removal of Micro-organisms 
from Water.” By Percy F. Frankland, Ph.D., B.Sc., F.C.S., 
Associate of the Royal School of Mimes, 
The author has investigated the efficier-y, as regaids the 
removal of micro-organisms, of methods of water-purification 


depending upon 


(a) Filtration 
(4) Agitation with solid particles 
(e) Precipitation. 


The method of investigation consisted in determining the 
number of organisms piesent in a given volume of the water 
before and after treatment, the determinations being made by 
Koch’s process of gelatine-culture on glass-plates 

Treatment of Water by Filitration,—The filtering materials 
examined were greensand, silver sand, powdered glass, brick- 
dust, coke, animal charcoal, and spongy non. These materials 
were all used in the came state of division, being made to pass 
through a sieve of 40 meshes to the inch, and in columns of 6 
inches in depth. The following results were obtained :— 


No. of organisms 


rec. of Ditto after 
water before filtration 
filtration 
Greensand ... 1. a 80 ae o 
ditto (after 13 days)... 8,193 1,071 
ditto (after 1 month) we 1,281 779 
Silver Sand af 11,232 1,012 
Powdered Glass . 11,232 792 
Brickdust ow. ow. 3,112 732 
ditto (after 5 weeks)... 5,937 406 
Coke... i 3,112 os o 
ditto (after 5 weeks)... 5:932 86 
Animal Charcoal . , very numerous ... o 
ditto (after 12 days)... ... 2,792 (o 
ditto (after 1 month) 1,281 6,958 
Spongy Iron... .. 80 Xg o 
ditto (after 12 days}. . 2,792 oe o 
ditto (after 1 month) we L281 2 


(hus greensand, coke, animal charcoal, and spongy iron wer 
at first successful ın removing all organisms from the water pass 
ing through them, but after 1 month’s continuous action this 

ower was in every case lost, the improvement still effected, 

owever, by spongy iron and coke was very great indeed, whilst 
the greensand and brickdust were much less efficient, and the 
number of organisms in the water that had been filtered through 
animal charcoal was gieater than in the unfiltered water. 

Treatment of Water by Agitation with Solid Particles, —W ater 

was agitated with various substances {an the same state of division 
as above) and after the subsidence of the suspended particles, 
the number of organisms in the water before and after treatment 
was determined 1 grm, of substance was in nearly each case 
shaken up with 50 c.c. of water. The agitation was in nearly 
all cases continued for 15 minutes, but the duration of subsidence 
was varied according to the length of time whica it requiied 
for the water to become clear. The following results were 
obtained :— 
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No ofo = 
isms In r ekol Ditto after 
water before treatment 
treatment 
Spongy Iron (1 minute agita- z 
tion, 4 hour subsidence; 5 609 28 
gms. used) 2. a 
Spongy Iron (15 minutes’ agitas 
tion, } hour subsidence ; s} 609 63 œ 
jan used) .,. ott 
$ alk (15 minutes’ agitation, 
hours’ pa ee es was 3 8,325 274 
Animal Charcoal (15 minutes’ 8,325 60 


agitation, 5 hours’ subsidence) 
Coke (15 minutes’ agitation, 48 | Too numerous 
hours’ subsidence)... ... . f to be counted 
China Clay (15 minutes’ agita- Too numerous 
tion, 5 days’ subsidence) fto be counted 


In onder to ascertain whether subsidence alone would diminish 
the number of organisms contained in the upper strata of water, 
bottles conteining mfected water were allowed to remain at 
perfect rest, and then the upper layers in the several bottles were 
tested for organisms at different intervals of time. Thus :— 


er 
rn, 
x 


No. of organisms 


Hours of rest found inrcc of 


water 
o 7 hie ate s is 1,07 
6 : 7 sai ar See os 6, 
24 zs cae ies whe sag hes 7,262 
48 ave toe aa a as ch 48, 100 


Thus, without agitation with solid particles and subsequent sub- 
sidence of the latter, there is no diminution, but on the contiary 
an increase ın the number of organisms in the upper strata of 
water. 

Treatment of Water by Chemical Precipitation.—The effect of 
“t Clark’s process” in removing organisms from water was inves- 
tigated both in the laboratory and on the large ‘scale. In the 
laboratory experiments the following results were obtained :— 


Organisms 
10 ICO 
Untreated water ... F si ssa 85 
ditto (after 18 hours’ rst)... vay . -o 1,922 
Water alter Clark’s process and 18 hours’ sub- 
sidence Pri ‘ sés 3 42 


In a second series of experiments the following results were 
obtained :— 


Organisms 

intcc 

Untreated water .. as tae see ig 37 

ditto (after 21 hours’ rest) ... aa eee 42 

ditto (after 48 hours’ rest) Lis es 298 
Water after Clark’s process and 21 hours’ sub- 

sidence Tes aa : a 22 

ditto (after 48 hours’ subsidence) ... ive 166 


On the large scale the efficiency of the process was examined at 
the Colne Valley Waterworks, Bushey :— 


Organisms 
in rec 
Hard water . ssa ix a wee 322 
Water after softening and 2 days’ subsidence ... 4 


A 1écent modification of Clark’s process devised by Gaillet and 
Huet was also examined :— 


Organisms 
nice 
Hard water ag P -o 182 
Soft water > ose ae ma tse 4 


Thus a very great reduction in the number of organisms present 
in a water may be effected by submitting it to Clark’s process. 
It appears also that the clear water should be removed as rapidly 
as possible from the precipitated carbonate of lime, as otherwise 
the organisms may become again distributed through the water 

Micre-organssms in Potable Water.—The number of organisms 
in natural wateis of various origin has been determined by the 
author, who appends the iesults of a monthly examinasion, in 
this 1espect, of the various waters supplied to London during 
the first three months of the present year :— ` 
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1885 

No, of organisms in 1 cc of water 

an Feb a 
Chelsea ... 8 23 10 
West Middlesex 2 16 7 
Southwark 13 26 246 
Grand Junction 382 57 28 
Lambeth ... . . I0 5 69 
e New River ... 7 7 95 
East London ... 25 39 17 
Kent.. 10 4l 9 


General Conciusions.—-Of the substances experimented with 
only greensand, coke, animal charcoal, and spongy iron weie 
found to wholly remove the micro-organisms from water filtering 
thiough them, and this power was in eveiy case lost after the 
filters had been in operation for one month. With the exception 
of the animal charcoal, however, all these substances, even after 
being in action for one month, continued to remove a very con- 
siderable proportion of the organisms present in the unfiltered 
Yaten, and in this respect coke and spongy iron occupy the first 
place. 

The results obtained by agitating water with various solid 
materials show that a very great reduction in the number of 
suspended organisma may be accomplished by this mode of 
treatment, and the complete removal of all organisms by agita- 
tion with coke is especially worthy of notice. 

Again, the results obtained with Clark’s process show that we 
possess in this simple and useful mode of treating water a means 
of greatly reducing the number of suspended organisms. 

Thus, although the production in large quantities of sterilised 
potable water is a matter of great difficulty, volving the con- 
tinual 1enewal of filtering materials, there are numerous and 
simple methods of tieatment which secure a laige reduction in 
the number of organisms present in water. 


Physical Society, June 27.—Prof. Guthie, President, in 
the chair.—Di. Ramsay, Messis. T. Hands, F. W. Sanderson, 
W. A. Shenstone, and T, H. Nalder were elected Members of 
the Society.—The following communications were read :—On 
the specific refraction and dispersion of the alums, by Dr. J. H. 
Gladstone. The refraction, dispersion, and specific gravity of 
nineteen different alums in the crystalline form were published 

M. Charles Soret, of Geneva, in the Comptes rendus for last 

ovember. These, togethe: with some additional data from 
Soret, Topsge, and Christiansen, Were Smployed by the author 
for comparison with certam experimental results of his own and 
of Kannonikof. In this way additional proof was obtamed that 
a salt has the same specific refiaction, whether it be crystallised 
or dissolved, and that the 1efraction equivalent of a compound 
body is the sum of the refraction equivalents of its components. 
The refraction equivalents of the alkalies in these alums are in 
the following ascending order—sodium, potassium, ammonium, 
iubidium, methylamine, calciuni, and thallium ; and of the other 
metals—aluminium, chromium, and iron This is in accordance 
with what was previously known, but Soret’s observations do 
not afford the means of determining the equivalents moie accu- 
1ately than before. The refraction equivalents of iudium and 
gallium were determined for the first time, giving respectively 
17°4 and 14°8. The specific dispersion of the same compounds, 
measuied by the difference Between the specific refiactions for 
the lmes A and C, was also examined. The differences of dis- 
persion are much greater comparatively than the differences of 
refraction. The order was also deteimined, but not the actual 
dispersion equivalents of the different elements.—On a form of 
standaid Daniell cell, and its application for measuring large 
currents, by Dr. J A. Fleming. The author fust referred 
to the careful and thorough investigation of the circumstances 
affecting the electromotive force of Daniell’s and allied cells by 
Dr. Alder Wright. He then described a form of all that had 
been found most c&mvenient and reliable in practice. It consists 
of a U-tube in the two limbs of which are the two solutions of 
sulphate of copper and sulphate of zinc of the same specific 
gravity. Electrodes consisting of freshly electio-deposited copper 
and pure zinc that has been twice distilled dip into the two 
limbs. The E.M.F. of this cell is r'ro2, and the variation of 
E.M.F, with temperature 1s practically #i/.—On the phenome- 
non of molecular radiation in incandescent lamps, by Dr. J. A. 
Fleming. Some years ago Dr. Fleming had called attention to 
a phenqmenon im incandescent lamps very analogous to that of 
discharge in high vacua observed by Mr. Crookes. The inner 
surface of the lamp-glass was sometimes found to be coated with 


a deposit of carbon, with the exception of a clear line marking 
the intersection of the glass with the plane of the loop, and being 
in fact a shadow of the loop apparently caused by an emission of 
matter from the terminals. Dr. Fleming has since found how 
to produce this appearance at pleasure by passig a very strong 
current mpmentarily thiough a lamp, an ucceeded in ob- 
taining similar deposits of various metals that had been used as 
terminals, These deposits show colours by transmitted light, 
and as a general :esult the author concludes that red metals such 
as gold and copper appear green by transmitted light, whereas 
white metals like silver and platinum appear brown, a conclu- 
sion which, however, was challenged by Capt. Abney in the 
discussion ensuing.—On problems in networks of conductors, 
by Dr. J. A. Fleming.—Lecture experiments on colour mixtures, 
by Capt. Abney. The apparatus employed by Capt. Abney is 
a modification of Maxwell’s colour-box: the spectrum, instead 
of being formed upon a screen, is received upon a convex lens 
which iiss an image of the face of the prism upon a screen. 
If all the light from the prism falls upon the lens this 
image is colourless, but by interposing a screen with a slit 
in the spectrum close to the lens, so as only to allow 
light of a given colour to fall on the lens, the image 
appears coloured with that light. By using two or more slits 
different lights may be mixed in any required proportions, 
On stream-lines of moving vortex-rings, by Prof. O. J. Lodge 
The communication descnbed a method of drawing vortex 
stream-lnes, consisting in supeiposing uniform motion repre- 
sented by a series of parallel lines upon the lines of a stationary 
vortex as given by Sir W. Thomson ın his memoir on vortex 
motion, and joining up the corneis of the quadrangles so formed. 
This operation is very simple, and by its application a number 
of the more iemaikable properties of vortex-rings may be ob- 
tained, the general analytical investigation of which involves 
mathematical methods of the highest order. Drawings were 
exhibited showing the nature and behaviour of a single vortex- 
ring moving with different velocities, a voitex-ring approaching 
a large distant obstacle, the chase of two unequal rings, and 
many other cases.—On the thermo-electnic position of carbon, 
by Mr. J. Buchanan. It having been observed that the carbon 
filaments of incandescent lamps usually gave way at the negative 
end, experiments were instituted to find if the destruction 
could be due to the ‘‘ Peltier effect ” causing a local generation 
of heat. Observations on a platinum-carbon thermo-couple 
showed that a generation of heat would result from a current 
passing from carbon to platinum, but the effect was too small to 
account for the observed phenomenon. It was found that a 
couple of carbon-non rose considerably in E.M.F. by maintain- 
ing the hot joint for some time at 250° C.—On some further ex- 
periments with sulphur cells, by Mr. Shelford Bidwell. The 
pape: contains (1) a description of a class of cells which give a 
constant voltaic current, the electrolyte consisting of a solid 
metallic sulphide ; (2) an explanation of the unilateral conduct- 
ivity exhibited by selenium and by sulphur cells ; and (3) a 
description of a cell which gives, as the result of passing a 
cuirent through‘it, a current in the same direction as the primary 
current. 
EDINBURGH 


Mathematical Society, July 10.—Mr. A. J. G. Barclay, 
president, in the chair —Mr. R. E. Allardice gave an account 
of a paper by Mr. Charles Chree on proa applicatious of 
polar co-ordinates to the displacement of elastic solid and fluid 
bodies, and contributed some notes of his own on solid geometry. 
—Mr J. S. Mackay submitted a paper by Mr. Robert J. Dallas 
on the method of orthogonal projection —Mr. A. Y. Fraser, 
the hon secretary, and Dr Rennet, of Aberdeen, were ap- 
pointed by the Society to represent it at the ensuing meeting of 
the British Association.—The president, in his closing remarks, 
stated that the membership of the Society at the end of its first 
session was 58, at the end of its second 92, and now, at the end 
of its third, 147. 


: PARIS 


Academy of Sciences, July 6.—M. Bouley, president, in 
the chair.—New methods for determining the absolute co- 
ordinates of the polar stars without the necessity of asce: taining 
the instrumental constants, X M. Læwy.—On the movement of 

: a heavy revolving body fixed at a point in its axis, by M. G 
Darboux.—On some new properties of the differential parameter 
of the second order for the ctions of any number of inde- 
pendent variables, by M. Haton de la Goupillitre.—A 1eply to 
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M. Mascart’s recent note on the great movements of the atmo- 
sphere, by M. Faye.—Researches on vegetation: on the car- 
bonates 1n living plants, by MM. Berthelot and André, In this 
paper the authors explain the methods followed by them in 
determining the quantity of the smple organic salts now known 
to be largely, if not universally, diffused throughout,the veget- 
able kingdom.—Anatomy and phymology of Phcenicurus, a 
remarkable parasite found Jargely associated with certain mol- 
lusks, by M. de Lacaze-Duthiers.—-On the homography of two 
solid bodies, by M. Sylvester.—Report on the experiments made 
in Holland and Belgium on an application of the lage movable 
tubes of the hydraulic system constructed at the sluices of the 
Anbois; further modifications of that system, by M. A. de 
Cahgny.—Spectrum of ammonia obtained by reveisal of the 
induced cunent, by M. Lecoq de Borsbaudran.—A process of 
prophylactic inoculation against splenetic o1 charbon fever, by 
M. A. Chauveau. The peculiarity of this process consists in the 
method adopted for attenuating the cultivated virus, which is 
effected by means of compressed oxygen. Three points are 
established : (1) that it suffices to inoculate animals a single time 
ın owder efficiently to protect them both from expenmental in- 
oculations with strong, unattenuated virus and from the effects 
of spontaneous contagion ; (2) that the virus attenuated by means 
of compressed oxygen 1» as harmless as that obtained by other 
methods constituting what is known as the first charbon vaccine ; 
(3) that the most attenuated virus continues still active and 
serviceable long after its preparation.—Remarkable solar pro- 
tuberances obseived at diametrically opposite points of the disk 
on June 26, in Paris, by M. E. L. Trouvelot.—On some formu- 
las in the theory of left curves, by M. Ph. Gilbert.—On the 
reductive pioperties of pyrogallol; its action on the salts of 
iron and copper, by MM P. Cazeneuve and G. Linossier. 
The authors’ experiments establish a complete parallelism 
between the reactions of ferric and cupric salts\—On the 
action of acetic acid in decomposing the hyposulphites of 
sodium and potassium, by M. E. Mathien-Plessy.—Description 
of a new method of quantitatıve analysis for cadmium, by MM. 
Ad. Cainot and P. M. Proromant.—A new process for detecting 
and rapidly analysing small quantities of nitnc acid in the aur, 
water, earth, &c., by MM. Al. Grandval and H. Lajoux.—On 
the formation of large deposits of nitrates in Venezuela, the 
Andes, the Orinoco Basin, and other intertropical regions, by 
MM. A. Muntz and V. Maicano. From their observations the 
authors conclude that these nitrates have a purely animal origin, 
developed without the intervention of atmospheric electricity. 
Their position, the constant presence of large quantities of 
sulphates and of the nitnfyimg oiganism, combined with the 
study of the phenomena observed in deposits now in process of 
formation, all tends to exclude the recently advanced hypothesis 
of electric influences.—On the composition and fermentation of 
interverted sugar ; a reply to M, Maumené, by M. Em. Bourgue- 
lot.—-On the fermentation of the jéquinty plant, by MM. J. 
Béchamp and A. Dujardin:—On the production of the hydrate 
of crystallised magnesium (artificial brucite) and of the hy- 
drate of crystallised cadminm, by M. A. ‘de Schnulten.— 
On the determination of the mineral group of zeolites in 
the absence of determinable c line forms, by M. A. 
Lacroix.—On a new group of felspar rocks in the district 
of Four-la-Brougue, Puy-de-Dôme, by M. F. Gounard.—On 
the position of some serpentine rocks on the road between 
Granada and pa in the north of the province of Granada, 
Spain, by M. W. Kilian.—On the augite and hornblende erup- 
tive formations (diorıtes and serpentines) in the Sierra de Peña- 
fior, Andalusia, and on the genesis and dissemination of gold 
throughout these rocks, by M. A. F. Nogués.—Contributions to 
the study of the oolitic flora of West France, by M. L. Crié.— 
On the structure and growth-of whalebone in the Balenoptere, 
by M. Y. Delage.—On the structure and action of the stylets in 
the sting of the bee, by M. G. Carlet.—On the respective toxic 
properties of the organıc and saline matters present in the urine, 

y MM. R. Lépme and P. Aubert.—Epilepsy of auricular origin : 
a contribution to the study of otopiesis#(auricular compression), 
by M. Boucheron.—New metalloscovic processes applicable 
especially to cases of lethaigy, catalepsy, and somnambulism, 
by M. Moricourt. The author shows that patients subject to 
these morbid affections are peculiarly sensitive to the action of 
metals, many cases having been successively treated by his new, 
metallotherapic processes.—Clinical studies on the leprosy still 
surviving in the rural districts of Norway, by M. Paul Bert.—On 
the passage of pathogenic microbes from the mother to the 
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foetus, by M. Koubassoff.—M. Grandidier was elected a member 
of the Section for Geography and Navigation in place of the late 
M. Dupuy de Léme. 

SYDNEY 


Royal Society of New South Wales, May 6.—Annual 
Meeting.—H. C. Russell, B.A., F R.A.S., President, in the 
chair.—The report of the Council,stated that 34 new members 
had been elected during the year, making the total on the roll 
494. Sit G. B. Airy, K.C.B, F.R.S., and Prof John Tyndall, 
F.R.S., had been elected Honorary Members in the room of 
Sir F. B. Barlee, K.C.M.G., and George Bentham, C.M.G., 
F.R.S., deceased. The sum of 380/. had been expended on 
books and periodicals during the year. The Clarke Memonal 
Medal for 1885 had been awarded to Sir J. D. Hooker, K C.S.L., 
C.B., and the Society’s Medal and a prize of 252. to Mr W. E. 
Abbott for his paper on the water-supply m the interior of 
New South Wales. The Society had presented its Journal to 
313 kindred societies and institutions, and received 1147 volumes 
and pamphlets in return. The following papers had been read 
at its monthly meetings :—Presidential Address, by Hon. Piof. 
Smith, C.M.G. ; the removal of bars from the entrances to our 
rivers, by W. Shellshear ,A.M.I.C.E. ; notes on gold, by Dr. 
Lebus, M.A. ; some minerals new to New South Wales, by 
Piof. Liversidge, F.R.S. ; the oven-mounds of aborigines in 
Victoria, by-Rev. P. MacPheison, M.A. ; notes on the troch- 
oided plane, by L. Haigrave; a new form of actinometer, by 
H.C Russell, B.A. ; notes on some mineral localities m the 
notthern districts of New South Wales, by D. A. Porter; 
notes on Doryanthus, by C. Moore, F.L S.; water-sapply in 
the interior of New South Wales, by W. E. Abbott ; notes on 
a new self-registering anemometer, by H. C. Russell, B.A. ; 
researches upon the embryology and development of the Marsu- 
pials, Monotremes, and Ceratodus, by W. H. Caldwell, M.A. 
—A conversazione was held on October 8 in the Great Hall of 
the University, attended by about 900 members and their friends. 
The Council had issued the following list of subjects with the 
offer of the Society’s Bronze Medal and a prize of 25/. for each 
of the best researches, if of sufficient merit (to be sent in not 
later than May 1, 1886) :—On the chemistry of the Australian 
gums and resins ; on the tin deposits of New South Wales ; on 
the 1ron ore deposits of New South Wales; list of the marine 
fauna of Port Jackson, with descriptive notes as to habits, dis- 
tribution, &c. (to be sent in not later than May 1, 1887); on 
the silver ore deposits of New South Wales ; origin and mode 
of occurrence of gold-bearing veins and of the associated mine- 
rals ; influence of the Australian climate in producing modifi- 
cations of diseases ; on the Infusoria peculiar to Australia. —The 
Chairman delivered the Presidential Address, and the officers 
were elected for the ensuing year. 
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ANEW DEPARTURE FOR THE UNIVERSITY 
OF LONDON 


THE influential movement which has grown out of the 

Educational Congress held during the Health Exhi- 
bition last year at South Kensington, and which has for 
its object the establishment of a Teaching University for 
London, has placed the existing University on the horns 
of a dilemma. Either it must be content to see itself 
altogether outdistanced by a new organisation which of 
necessity would absorb into itself all the teaching 
eminence of London, or it must rise to the occasion, 
and, bursting’ the cramped limits of its present contracted 
sphere of activity, show itself competent to the perform- 
ance of larger duties. 

The Convocation of the University, composed of the 
general body of graduates, has for its part shown at any 
rate a disposition to choose the latter alternative. After 
two successive debates ıt appointed a committee of forty 
of its members to see how far the proposals of the Asso- 
ciation for a Teaching University could be carried into 
effect by the existing University. The report of the 
Committee has now been issued, and was printed by us 
in last week’s NATURE. It will be submitted to an extra- 
ordinary meeting of Convocation to be held on Tuesday 
next. 

What the action of the graduates will be it is of course 
impossible to predict with certainty. But it ıs hardly 
conceivable that, having assented to the principle of 
developing the University zn the direction proposed by 
the As8ociation, they will find much difficulty in accepting 
the scheme of reorganisation presented to them by Lord 
Justice Fry. 

The scheme itself is necessarily cast in a somewhat 
technical form, and it is unaccompanied by any memor- 

‘andum explanatory of its leading principles. These, 
however, it is not difficult to glean from it, and some 
account of them will, we think, be not without interest to 
many of our readers. 

A priori the name of the University of London would 
call up to the mind of any one unfamuliar with the reality 
the image of a very Splendid institution. This enormous 
city, which sooner or later absorbs into its life everything 
and everybody that rivets attention in the mind of the 
nation at large, might be expected to possess in its uni- 
versity a seat of learning where all the best of its intel- 
lectual activity would, as it were, be brought to a focus. 
That isthe ideal. The reality 1s quite different. It is, in 
fact, a Government office which only by a kind of grim 
jest bears the name of a university. It ıs true it gives 
degrees ; its graduates array themselves in gowns of 
surpassing brilliancy; it has a library and portraits of 
vice-chancellors ; it has even a member of Parliament, 
But these are the mere accidents of its nature. Pierce 
below these insignificant academic symbols, and you find 
nothing but a mere State examination board supported by 
a Parliamentary grant; its expenditure controlled by the 
Treasury ; its accounts audited by the Audit Office ; and 
every academic regulation requiring the approval of the 
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Home Secretary. Ofany provision for the advancement 
and cultivation of knowledge there 1s none. 

London however abounds with institutions of more or 
less eminence, in which studies of an academic kind are 
pursued. The first step which the Association saw to be 
necessary was to endeavour in some way to federate 
these. The task is one of no small difficulty. No educa- 
tional establishment of any standing would care to sacri- 
fice any portion of its autonomy, or to see taken from it 
any possible field of activity to which it might legitimately 
aspire. On the other hand, universal experience has 
shown that itis only those who are actually engaged in the 
higher kind of teaching who can be counted upon to sup- 
ply the propulsive force needed for a real University 
activity, It ıs only those who work in the ultimate allot- ` 
ments of the fields of learning who can say how the 
achieved results in each area can be adapted to educa- 
tional needs, and what help a University can give in 
securing harvests still ungrown and unreaped. 

The leading feature of the scheme is—frankly following 
the principle on which the examining staff is secured—to 
bring into the University, irrespective of their previous 
connection with it, the best of the London teachers of 
University rank. These are to be obtained as repre- 
sentatives of Colleges who have agreed to come into the 
scheme. What these bodies sacrifice by so doing is 
scarcely appreciable. What they may gain may be very 
considerable. The teaching representatives so obtained 
(with some additional members) are to be grouped into 
four Faculties. In these Faculties the teaching arrange- 
ments of the several constituent Colleges may, though not 
necessarily, be brought into discussion. The result, it 
may be hoped, will be a better division by amicable 
arrangement of the higher educational apphances of the 
metropolis. And where (with the approval of the faculty) 
any particular constituent College undertakes the charge 
of some slenderly-supported branch of learning, it can 
hardly he doubted that the approval of the faculty will at 
least go a long way to securing public interest in the 
venture, 

The faculties, then, can hardly fail to promote co- 
operation among the University teachers in London, and 
to better organise the attack on ignorance, But besides 
this they will enable the teaching bodies to gain for the 
first time a direct influence upon the examinatons. Each 
Faculty will appoint a Board of Studies, and this will be 
charged with the duty of watching the examinations, 
keeping up something like a continuous tradition, and 
seeing that examination and teaching are in reasonable 
adjustment. Furthermore the Faculties will have direct 
representation on the Senate and that august body will 
in time be no longer a mere assemblage of notables 
holding their seats for life, but a real Academic Council 
for London at large, the members of which, being remov- 
able after a term of years, will always be in touch with: 
their constituents. 

These are tht main outlines of the scheme. They 
appear to us to have been dexterously drawn between 
interference which the Colleges would resent and responsi- 
bility for their administration which the University could 
not accept. But though all this is admirable, it would 
not satisfy us if it were to be regarded as the final out- 
come of the scheme. Its great merit in our eyes is the 
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provision we see in it for continuous development. The 
Faculties, the Boards of Studies, the Senate, are all under 
the scheme subject to provisions for renewing their com- 
position, Thére will be therefore, we hope, a properly 
controlled flow of new life through every branch of the 
governing authority of the University. The present 
condition of crystalline rigidity will dissolve. As new 
objects of University enterprise come to the surface and 
assume definite shape, the men who advocate them will 
find their way to the Faculties and succeed in making 
their voices heard. At the same time there is sufficient 
opportunity for discussion to prevent the University being 
launched unadvisedly ın any rash development. 
We do not conceal our own hope that the most im- 
` portant outcome of the new scheme will be the ultimate 
provision of appliances for the prosecution of the higher 
studies ir London. These never can be self-suppoiting, 
and never can, therefore, be properly undertaken by the 
constituent colleges. Ths voice of the faculties must be 
in the long run the voice of the men who compose them. 
That they will, therefore, if constituted, take some action 
in the matter, can scarcely be doubted. But instead of 
individual voices crying in the wilderness, there wil] be 
the mature utterances of a responsible body carefully 
guarding the interests of the constituent colleges on the 
one hand, and looking to the distinction and influence of 
the University on the other. Properly considered schemes 
will be put forward, and whether their execution devolves 
on the State, or is undertaken by private munificence, the 
public will for the first time have in the Faculties an 
authority competent to advise it in such matters, and 
whom it can listen to with confidence. The ultimate 
expansion of the University into all that can be desired, 
appears to us the inevitable outcome of Lord Justice 
Fry’s scheme, if it is carried into effect. 





THE WOOL FIBRE 


The Structure of the Wool Fibre in its Relation to the 
Use of Wool for Technical Purposes. By F. H. Bow- 
man, D.Sc, F.RS.E., F.LS., &c. (Manchester: 
Palmer and Howe; London: Simpkin Marshall and 
Co., 1885.) 


ae is a series of lectures delivered by Dr. Bowman 

to the students of the Bradford Technical College 
and the members of the Dyers’ and Colourists’ Society, 
and is in continuation of a similar series on the “ Cotton 
Fibre.” 

The subject is one of so great importance that Dr. 
Bowman is amply justified in concluding that the informa- 
tion contained in his lectures ought to be accessible to 
others than students ; for, if there is anything to learn 
with respect to a great national industry like the woollen 
trade, it is highly desirable that no time should be lost in 
communicating it to those who are now,engaged in the 
trade, rather than that we should wait Half a generation 
for the knowledge to become available in the hands of 
the students, 

It is no doubt very difficult to introduce new methods 
and to banish old ones, except by the introduction of 
young blood ; but even so, something may be done“in+the 
way of preparing the minds of the older workers to re- 
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ceive the new ideas of the “young ones, and this at least 
Dr. Bowman’s work is likely to do. 

Whether Dr. Bowman has been wise in preserving the 
lectures in their original form in his book we take leave 
to doubt. It makes the book very much larger than it 
would otherwise have been, owing to the unnecessary 
recapitulation at the commencement of each lecture, and 
not only so, but the labour and attention which would 
have been required to remodel the lectures would have 
prevented some glaring errors and defects of style which 
are by no means creditable to a wnter of Dr. Bowman’s 
attainments. A careful perusal of the proof-sheets would 
surely have removed such errors as “the appearance of 
the bulbous parts are very similar ;” “the Exmoor sheep 
are the smallest of the two ;” and the vulgarism, “some 
of the sheep in the northern districts have four and even 
six horns, ‘he same as the Iceland sheep.” 

These literary defects notwithstanding, the book is most 
opportune and valuable. The key-note of the whole is 
perhaps to be found in the following sentence :—“ All our 
machines and processes are only a means to an end, and 
the correct method of proceeding is ever to have the end 
in view from the beginning. Strange as this may appear, 
such is not always the case in our manufactures, and 
especially in those where the materials pass through many 
hands in different works before reaching the final stage. 
How often do we find the farmer, for example, quite care- 
less in 1egard to the nature of the dips, and washes, and 
smears which he uses for his sheep, in utter forgetfulness 
of the fact that, although he may gain a temporary ad- 
vantage, he is spoiling the wool for future use in spinning 
and dyeing.” 

Dr. Bowman puts forcibly before his readers the fact 
that wool is a part of the skin, of the animal on which it 
grows, and is capable of being modified to a very great 
extent indeed—much more than most people are aware— 
by change of climate, food, and other surroundings, and 
especially by judicious breeding. One-sixth of the book 
is devoted to an enumeration of the various breeds of 
sheep to be found in the world, for the purpose of illus- 
trating this. Perhaps, if we may be permitted to say so, 
this division of the work might have been judiciously 
shortened by the omission of details respecting numerous 
breeds of sheep which are now of little more than his- 
torical importance, especially as Dr. Bowman appears to 
be of opinion that the course which das been followed is 
the right one, and that we are now in possession of prac- 
tically the best breeds of sheep which we could have for 
wool-producing purposes. 

The lectures are five in number, of which the first is 
chiefly introductory. In it the author discusses the differ- 
ence in composition and structure of animal and vegetable 
fibres and minutely describes the structure of cotton, silk, 
and wool as disclosed by the microscope. He points out 
the distinction between hair and wool’so far as any real 
difference exists, and describes the constitution of the 
skin and the mode of production and growth of hair or 
wool. 

The second lecture is chiefly devoted to a description 
of the various breeds of sheep and of the results of cross- 
breeding. x 

In the third lecture the author describes the typica 
structure of wool fibre under the two heads: (a) in regard 
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to the mechanical arrangement of its ultimate parts; (4) 
in regard to its chemical composition. 

The fourth and fifth lectures deal with, first, the vara- 

tions from the typical structure found in fibres taken from 
the same animal and grown at the same time, in fibres 
_from the same animal grown in different years, in fibres 
from the same animal grown under different chmatic and 
other conditions, and in fibres from different breeds of 
sheep grown in different countries; and, secondly, the 
effect of these variations in the manufacturing pro- 
cesses. 

There are a number of excellent illustrations which 
materially assist the reader. 

It has hitherto been too commonly supposed that the 
sheep might be turned out upon our bleak and barren 
hillsides, of which no other use could be made, and left 
to its own resources ; but this ıs doubtful economy, even 
as regards the land, and Dr. Bowman shows that as to 
the sheep it simply ruins the wool. “ The wool and its 
character depend very largely not only on the health of 
the sheep, but also upon climatic and other influences. 
The mildness or severity of the season and the plenty or 
scarcity of food very largely affect the character of the wool. 
In very severe seasons there 1s a tendency to a thicken- 
ing of the fibres, with greater irregulanty in the length of 
the general staple and a greater rankness of the fleece, 
with undergrowth of short fibres and a greater irregularity 
in the diameters of the individual fibres and the different 
parts of the same fibre. The general character of the 
wool is also affected because from constant wetting and 
drying in the bad seasons the wool becomes tender and 
rotten and loses its bnlhancy and lustre.” “ When 
examined under the microscope the individual fibres are 
found to be injured in their structure by the want of 
proper nourishment and the deficiency in the natural suint 
or grease, a great part of which is soluble in water, and 
when removed leaves the fibres dry and hask. Of course 
amongst well tended flocks these variations are reduced 
to a minimum, because they are supplied with suitable 
shelters from the storms and fed artificially when there is 
a scarcity of pasture.” Most farmers think more of the 
mutton than of the wool, but whatever improves the one 
improves the other, and it would pay them well to devote 
more attention to the comforts of our hillside sheep, and 
even of ithose which are pastured in more favourable 
situations. 

Great improvements have, we believe, been effected in 
apparatus for washing wool, but perhaps Dr. Bowman is 
right in saying that even yet sufficient attention is not 
paid to the temperature of the water. It seems to be for- 
gotten that wool is an animal matter and that “the real 
base of the wool fibre 1s a body which very closely re- 
sembles, and is allied to, the albumenoids, and all these 
bodies are subject to very great changes in molecular 
condition when subjected even to moderate degrees of 
heat.” Dr. Bowman made a number of experiments with 
“a bright-haired wool” to determine the effect on its 
lustre and strength of washing at different temperatures 
in pure water. He found that “ wool which looked quite 
bright when well washed with tepid water was decidedly 
duller when kept for some time in water at a temperature 
of #60° F, ; and the same wool, when subjected to boiling 
water 212° F., became quite dull and lustreless.” As Dr. 
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Bowman elsewhere says, when water is heated*by blowing 
in jets of steam, as 1s not unusual in wool-washing, the 
temperature vanes in different parts, being nearly or 
quite 212° close to the steam jet, whilst verye much lower 
at a little distance, W. H. S. W. 
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PHYSIOLOGY OF THE EMBRYO 


Specielle Physiologie des Embryo. Untersuchungen tber 
die Lebenserscheinungen vor der Geburt. Von W. 
Preyer. (Leipzig: Th. Grieben’s Verlag, 1885.) 


HE vital processes of the embryo present so many 
difficulties in their investigation that, in spite of 
their great interest, they have hitherto received only a 
small share of the physiologist’s attention. Prof. Preyer’s 
new book will therefore be received with welcome as an 
important contnbution to our knowledge of the Subject ; 
and is likely, on account of its completeness, to become a 
standard text-book. 

The work is an almost exhaustive summary (extending 
to more than 600 pp. 8vo) of the results of investigations 
into this branch of physiology from the time of Aristotle 
downwards. Indeed, so large a proportion of other men’s 
researches are ‘included, that the title “ Untersuchungen 

. von W. Preyer” would seem to require modification. 

The reader may be a little disappointed with the earlier 
portion of the book, on account of the trite nature of some 
subjects which could hardly have been omitted ; but the 
matter increases in interest with the progress of the work, 
and especially where the author’s own researches are 
descnbed. The style is not as condensed as could be 
wished; but this fault ıs not uncommon tin scientific 
writings. 

Although the common chick most rightly receives a 
large share of attention, yet other animals—mammailia, 
reptiles, and fishes—are not in any way neglected, and 
even invertebrates are occasionally touched upon. The 
most valuable observations are those on the guinea-pig, 
dog, &c. The author laments the scarcity of material 
and of opportunities for observation on the human sub- 
ject; and recommends that in foundling hospitals and 
lying-in institutions a supply of apparatus should be kept 
ready for observing the physiology and pathology of the 
new-born ; since much may be learnt from the pheno- 
mena, especially the changes, which occur within the first 
minutes or hours after birth. 

In the first section, which treats of the embryonic cir- 
culation, Prof. Preyer shows the probability that in the 
chick the primitive blood, or haemolymph, begins to move 
before the occurrence of the first heart-beat. This he 
attributes to the effect of heat, the heart occupying a 
higher position in the embryo than the vessels, so that by 
convection the blood tends to mse towards the heart and 
distend ıt. This explanation is not satisfactory on physical 
grounds : for it is difficult to realise that there can be a 
difference of temgerature between the contents of a minute 
vessel and its surroundings sufficient to cause such a 
movement. Is it not equally probable that the change of 
specific gravity may be due to chemical changes in the 
heemolymph ; or, more probable than either, that the fluid 
1s formed in the peripheral vessels and dnven onwards 
by the pressure of osmosis? 
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Among fhe most important results of experiments are 
those connected with the effect of temperature and of 
chemical agents on the embryo; especially the very 
potent action of quinine and atropine on the primitive 
heart ; and the comparative inertness of strychnia, curarin, 
and hydrocyanic acid on the more advanced fetus. 
These results, considered with those relating to the diffu- 
sion of sulstances between mother and fœtus, have a 
practical bearing on the medical use of the various drugs 
during pregnancy. No less important therapeutically are 
the effects of change of blood-pressure in the uterine 
vessels ; and a very practical though old question is fully 
discussed—namely, whether the umbilical cord should be 
divided early or late after debvery. 

In certain experiments the coagulation of blood from 
the embryo was observed to be very slow. It would be 
interesting if ıt were shown that coagulability is acquired 
only shortly before the birth of the animal, when ıt first 
needs this property of the blood to guard it against 
hemorrhage. 

The most interesting section of the book 1s that which 
deals with the secretions of the embryo. The experi- 
ments of the author and other observers are collated, 
with the result of showing the early appearance and 
activity of some of the digestive fluids, and the compara- 
tively late acquirement of the amylolytic faculty, particu- 
larly in the human species. The origin of the amniotic 
fluid is here discussed—how far it is derived from the 
maternal or from the foetal blood, and whether and 
to what extent the foetal urine contributes to its 
formation. 

Prof. Preyer endeavours to find a satisfactory derivation 
for the word amnion. It does not appear to him possible 
to connect it with duvloy, a receptacle for the blood of a 
victim in a sacrifice, with drós, a lamb, or other proposed 
sources ; so he suggests an origin from a-, and péos, 
strength, because of the delicacy and lacerability of this 
membrane. ‘his may be physiological, but it is hardly 
philological. If we cannot be satisfied with the explana- 
tion that duvloy in either sense was something which 
appertained to a lamb, we may conjecture an earlier 
origin from the root am-, around, seen in dy-l, arm- 
putare, and German um, in which case dyvloy may mean 
a receptacle or envelope. 

There is no doubt that spontaneous movements of the 
embryo take place long before its matunty, and Prof. 
Preyer considers that muscular action occurs earlier than 
is generally supposed. He adduces the fact that the um- 
bilical cord has already begun to twist in the human 
embryo at the eighth week, and asks, “How else could 
this take place, if not through the foetal movements?” 
Now it seems improbable that the muscular movements 
‘should be entirely or even mostly in one direction ; and 
therefore some more satisfactory explanation must be 
sought. We would suggest that the twisting may be due 
to the excessive growth of the umbilical arteries, so that 

~ they are obliged to take a tortuous coårse : and, when a 
slight obliquity has once been established, every pulsation 
will tend to increase the spiral, and every movement of 
the foetus or of the mother will be taken advantage of ; 
the cord and foetus revolving together until, with the 


growth of the foetus, the friction of the amnion puts an | 


end to the rotation. 
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The section dealing with the senses of the embryo 1s 
scarcely less interesting than that on the secretions, In 
connection with this we find a discussion on the state of 
the nervous system before maturity: whether it be in a 
waking or a sleeping condition, or whether these con- 
ditions alternate with one another, 

Among the appendices is one, by Dr. R. Ziegenspeck,» 
of Jena, treating of the feetal circulation. There are also 
several coloured plates illustrating the circulation and 
other subjects. The usefulness of the book is much 
enhanced by the addition of a hist of the literature on the 
special physiology of the embryo. The books and papers 
in this list (552 in all) are numbered and indexed; and, 
whenever either of them is quoted in the text, its corre- 
sponding number is given in the margin for reference. 

F. J. ALLEN 


OUR BOOK SHELF 


The Animal Parasites of the Sugar Cane. By H. Ling 
Roth, late Hon. Sec. to the Mackay Planters’ Associa- 
tion. Reprinted from Sugar Cane, March and April, 
1885. (London: Trubner.) 


IT is within the knowledge of most people that when a 
matter of this kind 1s under consideration, there are never 
wanting those who are ready with suggestions—for the 
most part based upon a foundation anything but practical 
or logical. Quacks are always at hand with their “ cures,” 
greedy for the gain which it is the object of their imposi- 
tions to intercept. Experience and common sense alike 
show that but two courses here lie open: either the cane- 
crop must be rooted up and something else substituted 
ın its place, or the most searching inquiries must be 
instituted into the life-histories and conditions of existence 
of the organisms working the mischief. 

The value of any publication on such a subject must, 
from the above considerations, be proportionate to the 
extent to which it assists the farmer in dealing experi- 
mentally with his enemies. Looked at from this stand- 
point, Mr. Roth’s modest little pamphlet cannot fail to be 
of great service to the intelligent planter, for it embodies, 
together with the results of the author’s practical experi- 
ence, a bibliography of all that has been written on the 
subject. 

Planters are beyond doubt largely a conservative body, 
and it is well known that years ago when first the failures 
of the Ceylon coffee-crops became disastrous, the atten- 
tion of the grower was in vain directed to the tea-plant— 
then flourishing as an ornamental shrub in the gardens of 
certain residents. The deaf ear has since been opened, 
and the mourning of the disappointed coffee-grower 
is now being turned into the joy of the successful tea- 
planter. Unfortunately the conditions of growth of 
the sugar-cane will not admit of so easy a solution of 
the problem as that available in the above cited case, 
but the refrain of the paper before us is more biology. 
Nothing whatever can be done until the world 1s fully 
familarised with the hfe-cycles and conditions necessary 
for the existence of the said parasites. The success which 
has recently attended the study of the liver-rot among 
sheep may be instanced as an example of what can be 
done in the field of applied biology, and there are among 
us pos and competent workers ready to take the task 
in hand should opportunity offer. 

The facts narrated on p. 2 of the paper are anything 
but encouraging to those who would: seek Government 
aid. Much can be done by Governments, and it may be 
that when corporate bodies realise that pests of the 
category of those now occupying our notice are formidable 
even as an armed force, they will see fit to turn atteftion 


l! to them. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications. 

[The Editor urgently requests c dents to keep thew letters 
as s, as possible. ® The pressure on his space is so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Nomenclature in Elasticity 


In reference to a communication of mine which you published 
not long ago (see NATURE, vol. xxxi. p. 504) on this subject, I 
have pleasure in enclosing for publication, should you think fit, 
photos from three automatically recorded stress-and-strain dia- 

made in my laboratory. The originals were traced on 
smoked glass, the glass plate then varnished to fix it, and used 
at once as a negative. Test-piece No. 9461, of which Fig. 1 
shows the behaviour, was a very ductile piece of Swedish bar- 
iron, turned to J-inch diameter. The extensions were measured 
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on a length of ro inches, and recorded dosb/e full size ; they are 
to be measuied from the curved base-line, distances along which 
measure the total load on the piece (on a scale, as recorded, of 
about 1 9 tons per inch), and therefore the load per unit area 
(or, as I prefe®to call it, the sstessity of stress) up to the limit 
of elasticity, to which pomt the cross-section remains practically 
unchanged. The pomt where insfadsity comes in is very 
marked, and also the release or going back of the stress after 
the material has “broken down.” Lastly, the condition of 
local flow, or whatever it is to be called, is excellently shown. 
The material draws down in one place, so that the increase of 
extension, being confined to that place, is very small, and the 
total load diminishes, although the intensity of stress, on the now 
greatly reduced area, is muc increased, as 1s shown further on 


in Fig, 4 


Fig. 2 is an autographic diagram similar to the last, taken | 
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from a piece of soft steel (No. 8397) o'6o inch diameter and 
Io inches long. It shows most of the same charactenistics, 
except that the breaking down is not preceded by any interme- 
diate stage; the loss of elasticity comes very suddenly. The 
whole load was taken off the piece and then reappMed a number 
of times during the experiment, after the limit was passed, and 
the curtes show most distinctly by their parallelism the (practi- 
eal) constancy of the modulus of elasticity even up to the very 
maximum load. The curves show also the curious phenomenon 
—which I have often noticed in this form, and which, in some 
of its aspects, has been most carefully examined by Bauschin ser 
and others—of increase of load borne, for a very limted time, 
after the material has been allowed a short rest—here only a few 
seconds, If the rest be for hours or days a similar thing occurs 
in a much more marked fashion. 

Fig. 31s a similar diagram from a piece of “S. C. Crown” 
iron, showing the same features, although in a less marked 
degree. In this case the load was removed and reapplied after 
the piece had begun to draw down visibly, and the curve to turn 
back, with the result of showing the piece to be still elastic up 
to the load it had just borne. 
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Fig. 4, which is a copy of a diagram obtained by consecutive 
measurements, not automatically, Wlustrates a question asked, I 
think, by Mr. Ibbetson. The diameter of the bar under test was 
measured each time the extension was noted, and the curve of 
actual stress on actual area (II.) is plotted out, as well as the 
usual load and stram curve (I). The most interesting point 
about it is perhaps the way in which the curve ends nearly 
parallel to the , an excessively small additional extension 
corresponding to a Very great additional intensity of stress. This 
arises, of course, from the fact that the extension is here confined 
to a very small length of the bar, the diameter and length of the 
main pat of the bar remaining practically unalte: If the 
extensions were plotted to stresses ın this main part of the bay, 
the curve would take the shape (III.). 

All these curves illustiate distinctly, I think, a point not very 
generally known, that the non-elastic extensions form really a 
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curve passing*thiough the zero point of stress and strain, just as 

do the elastic ones, It appears as. if the non-elastic, the flowin 

or plastic state, were the real state of the material, the elastic 

condition being something consequent on the treatment which 
e 
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the materiel had undergone, Iam bound to say, however, that 


I have no distinct evidence connecting the ratio mut of elasticit 
maximum load 


with the amount of pievious work done on a matenal in manu- 
facture. 
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T should hke to add that the credit of scheming and working 

out the very ingenious apparatus by which the autographic 

red above were recorded belongs almost entirely to 

my friend Mr. A, G. Ashcioft, who has working at the 
matter for me for some time. ALEX. B? W, KENNEDY 





Spectra Produced in Glass by Scratching 


_# rew weeks ago, while examining under the microscope a 
piece of glass on which a coarse scratch had been made by a 
fle, in order to serve as a focussing mark in the determination 
of refiactive index, I noticed a number of nmanow, somewhat 





faintly coloured spectra running along both sides of the scratch. 
As I can find no account of such an appearance, and an exami- 
nation of it seemed to throw a little light on the effects of a 
combined tangential stress and pressure on a brittle medium such 
as glass, I thought a short description of the phenomena might 
be interesting to the readers of NATURE. 

The spectra (Figs. 1 and 2) run for the most part approxim- 
ately parallel to the scratch, but those fear the scratch are very 
much curved, the concavity bemg inwards, and often appear to 
commence and terminate at irregularities m the scratch. If the 
glass be left to itself after scratching, the spectra sometimes 
remain stationary, but not unfrequently spread outwards from 
the scratch ; this process I have watched in three instances. In 
any case, sooner or later, the glass splits internally along the 
edge of the outermost spectrum, and sometimes along the 
others also. I was fortunate enough to watch this splitting in 
one instance: immediately before it took place the glass gave 
signs of great activity, the spectra waving about in the field of 
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Fics 1 and 2 —The shaded part in all the figures represents the seratch. 


view about thee times in as many seconds, oscillating between 
two extreme positions {a and 4 in Fig. 3), and finally coming to 
rest in the position 4, while the split developed with great ra dity 
from above downwards in the field of view. After this splitting 
has taken piece, the spreading of the spectra ceases, and they 
geneially, though not invariably, remain apparently unaltered. 
The time which elapses between the infliction of the scratch and 
the development of the split vaiies from a few miniftes to several 
days or weeks, 

The appearance is not shown by all scratches, but only by 
such as have produced considerable disturbance in the glass: 
thus they must be fairly deep and must produce some slight 
amount of splintering. 

Next, as to the explanation of the phenomenon. Diffraction 
from the scratch is negatived by the gieat distance fiom the 
scratch to the spectra, and still more by the fact that they are 
farther apart the greater their distance from the slit; this im- 
portant point was determined by careful measmement with a 
miciometer, using sodium light. They me clearly not due to 
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polanisation, and examination between crossed Nicols failed to 
elicit any appearance indicating strains in the glass, The 
spectra seemed to be identical with the colours of thin plates, 
with which they in being much brighter in reflected than 
in transmitted light. The colours are also complementary in 
the two cases, as can easily be shown by the use of a micro- 
meter -eyepiece; the colour of the band lying on a certain 
division being noted, the moving of a suitably arranged screen 
cuts off the light from the mirror under the stage and allows that 
from a condensing lens above the stage to fall on the glass; the 
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colour is then seen tochange into its complementary, passing 
through white if the two lights aie of suitable 1elative brightness. 
If the surface layers of the glass near the scratch are separated some- 
what from those below, the interval forms a thin plate, and this 
would suffice to account for the spectia, as the sepaiation would 
necessarily reach a maximum at the scratch, and we there find 
the spectra nearest together; moreover, along the edge of the 
outermost spectrum, the black of the first order is quite distinct 
wherever the spectia are broad enough to allow their colours to 
be distinguished. The splittng perpendicularly to the cleavage 
plane would then be quite analogous to that seen in other brittle 
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Fia. 4.—a@ = the scratch; ġ =the cleft under the torn-up surface layer; ce 
= the splits 





substances, and as every one must have repeatedly observed it in 
cutting such substances as camphor, paiaffin, or ice (Fig. 4 
shows the condition of the glass on this supposition). That a 
tendency really exists in scratched glass fo. the surface layers to 
tear up we know fiom the fact that splinters of glass nea the 
scratch will often keep peeling off fo. days together. 
E. F. J. Lovs, 
Demonstiator of Physics in the Mason College 


Birmingham, July 14 





Prof. -Sylvesters Articie on ‘A New Example of the 
Use of the Infinite and Imaginary in the Service of 
the Fimite and Real” 


I SHOULD like to be allowed to mention that Mr. Buchheim 
has drawn my attention to the fact that one of the theorems 
in the postscript to my recent article in NATURE contained in 
the formula— 


Big SE AA 
NP: P J0:0 
is virtually given under a slightly different notation in the second 
edition of Giassmann’s +‘ Ausdehnungslehie,” p. 141. 


July 12 J. J. SYLVESTER 


Rainfall of N.W. England . 


THE rainfall on the coast-line of the Dee and the sea from 
Chester to Llandudno in the spring and summer months presents 
some interesting features. As a rule the amount of rain 1s the 
greatest at the Chester end in the sprog months¢April to June), 
and at the Llandudno end in the summer months (July to Sep- 


tember), This is shown by the following table :— 
1882 1883 1884 
maremmana 
Baye Chester CYPE Chester CUFF Chester 
E In. In. In In. In In. 
April 301 3°59 0°68 079 1'32 .. 0:92 
May” 154... 2°16 1°86 1'09 1'37 -0 
June 3'39 3°95 2°15 2°04 DIŞ .. 2 
794 970 4°69 ... 4°82 384 392 
July ... 3'20 .. 3°52 113... 1°86 4°43... 4.08 
Aug. .. 3°47 ... 2°52 2°19... 2°64 T'35 ... 105 
Sept. 245 . 1° 4°34 5'07 1'67 1'95 
gz. 7'84 ... 7°66 . 857 745.. 7°08 


That this result 1s not a mete comcidence will be gathered from 
the following statement of the rainfall last month (June, 1885) 
at Chester, Colwyn Bay, and Bagillt, this last being between 
the other two places, at a distance of fifteen miles from the former 
or twenty-five miles from the latter :— 


Chester illt Ba 
June In. Bagil oye z 
5 . o'I2 0'07 o 18 
6 ses "38 ‘21 bx "20> 
7 as 33 ie "29 tes "24 
Bes ae ait "OB ass ‘ol 
16 R 18 ay 15 is 03 
18 ; ‘IO ah ‘06 RR ‘05 
19 ve 04, a ‘02 Eee ‘02 
20 7 "16 s ‘09 site 03 
23 we "79 ade “46 age 32 
24 ; 13 we 08 ‘ 02 
29 at — i "02 — 
2°34 1'50 110 


It will be seen that on every day, except one, the rainfall was 
highest at Chester, Bagillt commg next, and Colwin Bay bein 
the lowest. There must the.efore be some definite law whi 
governs this gradual decrease from east to west; and in the 
hope of drawning out the opinions of more skillful meteorologists 
on the subject, I venture to suggest the following explanation. 

It is generally admitted that atmospheric currents travelli 
across the Atlantic from the south-west 1each our islands chai 
with aqueous vapour almost to saturation. These, meeting the 
mountains of Wales and Cumberland, are driven up into a 
higher and colder region where the moisture is condensed into 
rain, causing 2 very heavy rainfall on the western slo Now 
if a line be drawn south-west from Colwin Bay, it be. found 
to pass over some of the highest mountains ın Wales, so that 
in spring, when the air above these mountains is still cold, the 
moisture 1s so effectually condensed that there is little left to 
fall on the north east side. But if a parallel line be drawn 
south-west from Chester it passes over no very high region, and 
the moisture is therefore less completely drained from the atmo- 
sphere. But, as the summer goes on, the mountain-tops become 
warmer and the condensation on them less complete, and then. 
more rain is left to fall on the north-east side, ¢¢, at Colwyn 
Bay. And as the summer day temperature ıs higher at Chester 
than Colwyn Bay, less iain is condensed at the former place. | 

Chester, July 18 ALFRED O, WALKER 


“Foul Water” 


My attention has just been called to Mr. Shrubsole’s letter 
under above titl: aving been for several weeks past engaged 
in dredging off the North Wales coast, I have continuously 
noticed the profuse amount of gelatinous bodies diffused thiough- 
out the sea, evidently of the same character as observed by Mr. 
Shrubsole off Sheerness. They appeared here early in {ine 

The little bodies are distinctly visible on holding a bottle of 
sea-water up to the light. They vary in size from 1/16th to 


I Colwyn Bay ıs about five miles east of Llandudno. 
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1/toth of am inch in diameter, ‘and are spherical or oblong 
in form, the translucent membrane appearing under the micro- 
scope to be composed of minute particles and spicules imbedded 
therein. 

As my obsesvations included the examination of surface-life, 
the tow-net was continuously employed, and was always rapidly 
filled with so much gelatinous substance that it was diffigult to 
pick out the Copepoda or other pelagic Lfe. But although all of 
the bodies were perfect in form when taken in a bottle, the rush 
of water into the tow-net was sufficient to fracture them, the 
result being a mass of broken gelatinous déris (apparently 
vegetable) which clung tenaciously to the muslin of the net. 

hey ap ed to be most numerous a few feet below the 
surface, and are distinctly visible on looking down into the water 
from the boat-side. Weather does not seem to affect them, 
being apparently equally prevalent on a calm or a 1ough day; 
but I noticed while rowmg across from Penmaenmaur to Pu 
Island, a distance of seven miles, that they were less plentiful 
about the middle of the entrance to the Mena: Straits than 
nearer each side. 

Early in June they were in profusion about the mouth of the 
Dee. Associated with them I have invariably found quantities 
of Noctiluca, which soon congregated about the surface of the 
collecting-jar, while the gelatinous spheres iemained nded. 
in the water, and the dé4ris from the tow-net fell to the bottom. 

Any light that can be thrown upon the nature and appearance 
of these curious bodies will be much esteemed. 

Liverpool, July 16 Isaac C. THOMPSON 





The Banner System of Drainage 


Our attention has been called to a paragraph in NATURE 
(p. 221) ın which you review, ‘‘ Hygiene, a Manual of Personal 
and Public Health,” by A. Newsholme, M.D., Lond. In your 
review o1 criticism you state that you ‘‘do not agree with Dr. 
Newsholme in thinking the ‘Banner system of drainage one to 
be 1ecommended,’” and you say your system coincides with 
that of several practical santlarrans. Now, as this is calculated 
to do harm, and as our system Aas been approved of by the most 
eminent sanitarians, and has also obtained the highest awards 
at al] the most important exhibitions, cluding a Gold Medal at 
the Health Exhibition, 1884, and has been successfully applied 
to many noblemen’s mansions, hospitals, and other important 
public buildings, as well as to thousands of houses, we hope you 
will think we are justified in asking you to tell us your reasons 
for expressing the unfavourable opinion you have, and that you 
kn oblige us with the names of the *‘ practical sanitarians”’ you 
refer to. 

We are unacquainted with Dr. Newsholme, and until the 
paragraph in NATURE was pointed out to us we were not aware 
of the existence of such a gentleman. Nevertheless, in fairness 
to him as well as to the public, we will thank you to insert this 
in your next issue. 

BANNER BROTHERS AND CO., 
ger MANAGER 

11, Billiter Square, E.C., July 14 

{Exception having been taken by Messis. Banner & Co. to a 
statement which appeared in our last issue in the review of the 
Elementary Text-books of hygiene, having reference to this 
system, we have no objection to state that (in the opinion of our 
reviewer) the Banner system, although correct m principie is 
unnecessarily complicated ın the details of its workıng. The 
“Banner Patent Closet” shown ın diagram in the book referred 
to is a modification of the pan-closet, a closet which has been 
universally condemned and as almost universally acknowledged 
to be incapable of improvement.—Ep.] 


—t.. 


ON THE USE OF CARBON BISULPHIDE IN 
PRISMS? 


[X the American Journal of Science for April, 1885, 
there is an account of some experiments of Dr. 
Draper’s which will be read with great interest by all who 
have used liquid prisms ın a spectroscope. The following 
is an abstract of the article :— 
The photographs which were taken in the research on 
tHe presence of oxygen in the sun were obtained by the 


1 Being an account of experiments made by the late Dr Henry Draper, 
of New York. 





use of two hollow prisms filled with carbon bisulphide. 
The same prisms had been used by Mr. Rutherford to 
produce his celebrated solar prismatic spectrum. The 
photographic work for the oxygen research was done in 
New York in a back room of the third storey of Dr. 
Draper’s residence. The temperature of the room was 
remarkably uniform and the definition was all that could 
be desired. When, however, the rdsearch was continued 
in the new physical laboratory which Dr. Draper com- 
pleted in 1880, it was found practically impossible to 
use carbon bisulphide prisms in the room owing to the 
rapid variations of temperature. No definition whatever 
could be obtained with the same prisms which had per- 
formed so well previously. In consequence the use of 
these prisms had to be abandoned and a series of experi- 
ments made to obtain the spectrum by other means. A 
Rutherford silvered glass grating of 8640 lines to the inch 
and a train of six flint oe prisms made by Steinheil 
were each tried. The grating was not found satisfactory, 
partly because want of light rendered long exposure 
necessary, partly because the definition was not so good 
as had been originally obtained from the bisulphide 
prisms. The flint prisms gave excellent definition, quite 
as good as had been obtained with the bisulphide prisms, 
but there was less light, and it was found impossible to 
get the line H on the photographic plate, through the 
train. The dispersion between G and H with 
flint prisms was not quite so great as with the two bisul- 
phide of carbon prisms. 

Among the earliest experiments which were undertaken 
in the new laboratory was a series made to test the per- 
formance of a bisulphide prism of Thollon’s construction, 
made by Hilger, of London. This prisms consists of a 
glass bottle having two plane sides, making an angle of 
go° with one another, upon which are cemented two 
prisms of flint glass 4 by 2 inches on the face, having 
each a refracting angle of 18°. The refracting edges of 
these glass prisms are opposed to that of the bisulphide 
prism. Hence the refracting angle of the compound 
prism is 54°. The same difficulties were experienced with 
this prism as with the Rutherford bisulphide prism. 
Owing to the temperature variations the lines were 
“woolly” and no definition was possible. It was found 
that the dispersion power of the Thollon prism was equal 
to that of about four of the Steinheil flint prisms ; and this 
fact, together with the unsatisfactory character of the 
results obtained with the train of prisms as well as with 
the grating, led Dr. Draper to undertake an investigation 
into the cause of this unsteadiness of the bisulphide with 
a view to remedying it if practicable. 

While using these pnsms Mr. Rutherford made an im- 
portant observation. He noticed that if a good prism 
which, with a high power, refuses to define the soda line 
(a more stringent test than soda lines), is violently shaken 
and then placed in position, it will for a few minutes define 
beautifully, but gradually settle to its former condition. 

It occurred to Dr. Draper, therefore, that possibly the 
strie caused by convection-currents produced by in- 
equalities of temperature, and which caused the bad 
definition, might be destroyed by an active agitation of 
the liquid. He therefore placed a small propeller wheel 
in the bisulphide contained in the Thollon prism, passing 
its shaft through the stopper so that he could drive it at 
any desired speed by an electro-motor. Thg result was 
marvellous: by thus keeping the liquid in agitation all 
inequalities in its density were prevented, and the defini- 
tion became excellent. Thus arranged, the Thollon prism 
was found to be superior, especially in quantity of light, to 
the Steinheil train of prisms. 

Now another source of error was developed. Although 
when the propeller was running the definition of the bi- 
sulphide was not affected by changes of temperature, yet 
now these changes of temperature, by changing the we- 
fractive index of the liquid, caused a continual shifting of 
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the position of the hnes in the spectrum. It is obvious, 
therefore, that during an exposure of any considerable 
duration, such as is often necessary with faint spectra, 
this change of position of the lines due to temperature- 
change would absolutely destroy the definition n othe 
photographic plate. The shifting of the lines on the 
late were found to afhount to o'r inch for 1° F. An 
ven-temperature box of metal containing cotton was 
made, and the prism arranged within it. The tempera- 
ture was regulated by a thermostat contained within the 
box, consisting of a compound bar of brass and ebonite, 
which turned on or off the gas as necessary. Afterwards 
one even-temperature box was placed within another, and 
it was then found that the temperature could be kept uni- 
form for a long time within o*1 F., and then the lines did 
not shift at all so much as the distance between the sodium 
lines. With this arrangement many hours were taken by 
the box to settle down to a new temperature, so that, if a 
change of over 10° F. is to be made in the temperature 
of the box, it is doubtful whether the spectrum would 
become stationary in less than twenty-four hours. 

The results have a two-fold bearing. In the first place 
they prove that, by the simple expedient of stirring the 
liquid in the prism, all stra may be prevented and the 
definition rendered perfect. The practical value of this 
simple expedient is very considerable. The Thollon 
bisulphide prism, while giving seven-eighths as much 
dispersion as sıx flint prisms, gives four times the hght in 
the entire spectrum and eight times the light in the 
region near G. For photographic purposes, now that the 
definition can be made permanently sharp and the shifting 
of the lines prevented, this prism must replace trains of 
glass prisms, and even gratings, unless these are of large 
size and are used with telescopes of proportional 
aperture, 

In the second place, this investigation has called atten- 
tion in a very marked manner to the change ın refracting 
power with change of temperature. This subject has 
already been discussed by several authors, who agree with 
the statement of Arago and Neumann, that for glass the 
law is thereverse of that given for hquids, and that the 
refractive index mecreases with the temperature. In the 
case of the Thollon ‘prism the refractive index increases 
as the temperature diminishes. As Mendenhall has 
shown that no change takes place in the angle of the 
prism with change of temperature, it follows that the 
observed change of refractive power of the Thollon prism 
is a differential result due to the excess of the index of 
the bisulphide m one direction over that of the glass in 
the other. 

It will ever be a source of regret that Dr. Draper did 
not live to complete the research to which the foregoing 
investigation was preliminary. With his new and admur- 
ably equipped borate and with this powerful and 
thoroughly corrected photographic spectroscope at his 
command, no ane can doubt that he would have secured 
with it results of the highest value to astronomical, and 
especially to solar, physics 


PREVENTING COLLISIONS WITH ICEBERGS 
$ IN A FOG! 


JHE recen® accident to the steamer City of Berlin 
emphasises the importance of devising practical 
methods of ascertaining the proximity of icebergs in a 
fog. The precautions adopted by Capt. Laud, though 
they saved the lives of more than 1400 passengers, and 
prevented serious damage to the vessel, did not prevent 
contact with the berg. Even the “look-outs” were un- 
aware of the proximity of the iceberg until it was actually 
upon, them. 
Under these circumstances the method proposed by 
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Mr. Frank Della Torre, of Baltimore, deserves consider- 
ation. His experiments indicate the possibility of ob- 
taining an echo from an iceberg when in dangerous 
proximity to a ship. Mr. Della Torre believes that even 
an object offering so small a surface as a floating wreck 
may in this way be detected during a fog in time to pre- 
vent collision. However this may be, it is certain that 
his method is worthy of a careful trial at sea, and that 
preliminary experiments, recently made in the presence 
of Prof. Rowland, of Johns Hopkins University, and the 
present writer, have demonstrated the feasibility of pro- 
ducing well-marked echoes from sailing-vessels and 
steamboats at considerable distances away. 

These experiments were made on the River Patapsco, 
near the head of Chesapeake Bay, at a point about seven 
miles from the City of Baltrmore. The party proceeded 
down the nver in a steam-launch to the selected place, 
where the distance from shore to shore appeared to be 
about three miles. 

The launch was kept so far from land as to prevént the 
possibility of mistaking an echo from the shore for one 
produced by a passing vessel. 

The apparatus employed consisted of a musket, to the 
muzzle of which a speaking-trumpet had been attached. 
This gun was aimed at  passmg vessels, while blank car- 
tridges were fired. fter a longer or shorter time, 
according to the distance of the vessel, an echo was 
returned. 

The ordinary river-steamboats, and schooners with 
large sails, returned perfectly distinct echoes, even when 
apparently about a mile distant. At shorter distances the 
effects were, of course, still more striking. 

In order to test the effects under the most disadvan- 
tageous circumstances, blank cartridges were fired ın the 
direction of an approaching tug-boat. The surface pre- 
sented was, of course, much smaller than if the boat had 
presented its broadside to the launch. As the boat ap- 
proached bow on it corresponded to a target somewhere 
about six feet square, presenting a convex surface to the 
impinging sound-wave. Even in this case a feeble echo 
was perceived when the boat was at a considerable dist- 
ance (estimated to be nearly one-quarter of a mile). That 
any echo should have been perceived at all under such 
circumstances was a surprise. The sound was heard 
only by the closest attention, but in the case of larger 
vessels the effects were very distinct and T 

Experiments were made which demonstrated the fact 
that the speakıng-trumpet attached to the gun was of 
material assistance in giving direction to the sound- 
impulse, and ın intensifying the audible effect. 

Mr. Della Torre claims that a steam-whistle or siren, 
combined with a projecting apparatus like a speaking- 
trumpet, will prove as efficient as the gun. 

During the experiments on the Patapsco River a curious 
rumbling effect like the rolling of thunder was often ob- 
served, which continued for some seconds A simular 
sound was also noticed, as an echo from a well-wooded 
shore ; but the effect alluded to above could not have 
been due in any way to the land, asthe sound commenced 
immediately upon the finng of the gun, whereas the 
shore was distant at least a mile or a mile and a 
half. 

The sound was probably due to the presence of ripples 
on the surface of the water, as the effect was much less 
marked when the surface was smooth. Such a sound 
might prove a disturbing element of importance in a 
rough sea, but wou hardly be sufficient to prevent the 
detection of an echo from a large iceberg. Had shots 
been fired periodically from the bow of the City of Berlin 
it can hardly be doubted that the presence of an obstacle 
ahead would have been discovered in time to prevent thee 
collision that actually occuried. 


ALEXANDER’ GRAHAM BELL 
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THE AURORA* 
I. 


ME TROMHOLT has rendered a great service to 
science by the travels and observations recorded 
in these volumes ; indeed, it would not perhaps be going 
too far to say that we have here, brought before us ın the 
most interesting manner, one of the best organised 
attempts to study the aurora that has been made for 
many years, the credit for which must be given to the 
organisers of the International Polar Research Expedition 
of 1882-83. Mr. Trombholt’s duty was to observe all 
auroral phenomena in the Lapp settlement of Kouto- 
kæino, and above and beyond this to observe in such a 
way that, in combination with other observations arranged 
for at the Norwegian station at Bossekop in Finmarken 
and the Finnish one at Sodankyla in the centre of Finland, 
certain conclusions might be arnved at regarding the 
height at which the various displays take place. 

The results, however, recorded in these volumes are by 
no means limited to the height of the aurora. The constant 
study afforded to Mr. Tromholt and his confrères at the 
other stations of one of the most awe-inspinng phenomena 
which it is given to man to witness have permitted 
perce enone to be reached and hypotheses to be 
. broached of the greatest scientific interest ; and this must 
be our excuse for dwelling on the general results of this 
recent work in the present article, including also a notice 
of those of Nordenskjöld in the Vega Expedition 1878-79. 

Let us begin by considering the general phenomenon 
of an aurora as seen in Northern Europe. Mr. Tromholt 
gives the following general description of a great 
display :— 

“Tt is a lovely evening in spring or autumn. The light 
is fast fading away in the west, and one star after another 
comes out of the azure wi Suddenly a pecuhar vibrating 
luminosity appears high up in N.E., now with a soft 
purple tinge, and now diffused with long narrow streamers, 
reaching to the Pole star, or beyond. It is wafted to and 
fro like a curtain before a light breeze, and its light 
becomes more and more intense as Night spreads her 
dark veil over the sky. Suddenly the luminous cloud is 
furrowed from one end to another by a bunch of streamers, 
the lower, emerald-green ends of which rest almost on 
the horizon, while the upper diffuse points, which flame 
with a purple lustre, reach right up to the Zenith. 
Streamer oscillates by streamer, more and more follow, 
and, with a rapidity almost startling, the aurora expands 
westwards, and shortly after the whole northern sky is a 
bath of fire, Like a curtain woven of light and colour 
the streamers hang fairy-like ın the air; here and there 
they form large graceful folds and sway to and fro in 
wonderful beauty, as if the wind played on the radiating 
drapery. Red and green play alteinately in the lower 
border of the curtain. For a few minutes longer the 
marvellous play of light lasts, the varying forms, colours, 
and motions charm the mind as much as the eye—the 
forces are then exhausted, the lovely picture grows more 
and more obscure, and the forms are dissolved into large 
soft clouds of light, covering neaily the entire northern 
half of the heavens. 

* “Down by the horizon there is still, however, great 
activity, as here a couple of arcs have formed, the con- 
stant-changing play of which enchains the spectator 
during the entracte between the past and coming scene 
of the sublime drama which Nature performs on the great 
stage of heaven : now faint, then strong, soon symmetrical, 
soon serpent-like, in one moment split into three or four 
arcs, and again gathering into one, now woven with all 
the lovely colours of the rainbow, now throwing forth rays 

,and resembling the ornamental pipes in an enormous 
organ—such is the spectacle I gaze on. 


* “Under the Rays of the Aurora Borealis.” By S Tromholt 
by Cari Siewers, (London : Sampson Low and Co, 1885 ) 
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“At this moment a narrow, white streamer suddenly 
leaps up from the honzon in the east, a similar one 
appears in the west; they both grow rapidly in length, 
their points meet, and a grand arc spans the sky nght 
above the observer. Simultaneously two long and broad 
sheafs of streamers, woven of white and red filaments, 
develop at the bases of the arc. eThe luminosities on the 
northern sky again catch fire, and soon after the whole 
heavens in the north is again ablaze. Quicker and 
quicker the motions become and intenser the colours, 
higher and higher the streamers travel, the points ap- 
proaching the geat arc, which is moving slowly south- 
wards. Other groups of streamers form at greater alti- 
tudes, in east and west, and the luminous masses cover 
more and more of the sky. Now a number of white 
bands suddenly appear overhead, shoot right across the 
sky from east to west, and then rush southwards, and 
vanish. By this time the luminous masses have crossed 
the zenith, the points of the streamers meet in a spot high 
in the southern sky, while in the east and west the sphere 
of the streamers moves gradually southwards. A wonder- 
ful spectacle 1s now presented to view. In every direction 
the whole sky is covered with bunches of streamers, all of 
which point to this spot—the magnetic zenith—and 
transform the vault of heaven into one gigantic lustrous 
cupola, the beauty of which no pen can describe, no 
brush depict. All the marvellous nuances of colour of 
the rainbow contnbute to ornament the vault; here is 
the tender green of the emerald, the grand purple of the 
ruby, and the charming blue of the sapphire, all blended 
together in a thousand shades. Here gamble a flock 
of yellow-green flames, and there mighty pillars rise as if 
to support the luminous vault, while yonder the sky is 
covered with a transparent drapery shot with red, behind 
which dazzling white streamers stand forth. It is the 
auroral corona. 

“A lovelier spectacle is not given the human eye to 
behold ; he who has not seen it cannot form an idea of 
its magnificence—it defies description. 

“For a moment the glorious, luminous vault remains 
thus in majestic beauty, then the supporting arches 
tremble for a moment, and fall, the faint light-clouds 
remaining in the southern sky vanish, and the aurora 
recedes to the northern sky. Here the streaming and 
play of colour continues for a while in manifold variation ; 
but the area of the luminosity grows smaller and smaller, 
and moves steadily downwards to the horizon. A remark- 
able phenomenon now occurs in the soft luminosities, 
which still stand high in the northern sky: they appear 
to leap upwards with the rapidity of hghtning, and then 
disappear; in several other spots similar clouds come 
forward and chase each other over the sky. The eye is 
hardly able to follow their strange gambols. Again the 
streamers grow in length, the tent clouds cease their 
play, and once more the streamers approach the zenith. 
But now they do not cross it; they remain in majestic 
rest for a few seconds, and then slowly disappear. 

“ Hour after hour this marvellous display continues in 
the northern sky, now stronger now fainter, and often ıt 
does not cease before the first streaks of dawn appear in 
the east.” 

It must not be imagined, however, that the displays 
generally are of this brilliancy; aurora are generally 
much weaker, and in these cases the phenomena are 
different. Here is a general description of a weak 
aurora :— 

“The sun set some hours ago. The purple glow in the 
west has disappeared, myriads of stars stud the dark 
canopy. Far down on the horizon, in north-west and 
north, lies a faint vague cloud of light, upwards and 
downwards fading into the sky . . . 

“ Soon after, tiny spots of intense light begin to appear 
in the luminous cloud, while at times the entire alr 
luminosity disappears from the sky. But still the hght is 
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increasing in force, and in a few moments a broad arc of 
light stretches along the north-western sky, resting both 
its bases on the horizon in north-east and west, and whose 
highest point lies a few degrees above the horizon in 
north-north-west. Upwards the light is gradually lost in 
the sky, downwards the intensity is greatest, and the 
lower edge stands sharpfy out. Solitary, stronger spots 
of light, now here, now there, travel, with an unsteady 
motion, at times nght or left through the arc, again to 
disappear in the cloud. Following the arc attentively it 
will be seen to rise gradually, its point of culmination 
travels upwards, and the distance between the two bases 
becomes greater and greater. The colour of the light is 
nearly white, with a weak yellow-green tinge, which is 
easily discovered by comparing it with the cold, white 
light of the Milky Way. Suddenly energy and lfe be- 
come tmanifest in the phenomenon. The lower edge of 
the arc changes in an instant into a small, intense stream 
of light, which is sharply defined by the dark space below 
—the ‘dark segment’—appearing black or faintly violet. 
Higher up the luminosity gathers into a broad, but fainter 





arc, running parallel with the other. Only for a‘moment 
does the aurora retain this distinct form ; stronger waves 
of light begin to appear in the lower arc, which soon 
generate groups of intense, short, and perpendicular 
streamers, reaching the upper arc, which sway right and 
left, at the same time travelling east or west. Below, the 
ends, strong in light, cut down into the dark segment, 
whose sharp curve is thereby broken. Of the upper arc 
only fragments now remain, while the lower 1s dissolved 
into quivering bunches of streamers, which die out one 
after-another as new ones are being lit in their place. 
They move, here slowly, there quickly, oscillating appa- 
rently to the nght or left, but ıt is impossible to say 
whether it is really the streamers which move horizon- 
tally, or merely the hght which passes from streamer to 
streamer without the latter shifting their position. 

“ But this display 1s only of short duration, the streamers 
soon lose their motion and lght, and in a few minutes 
there remain only some pale, diffuse luminosities. Slowly 
these now gather, until another arc is formed. It is not 
so symmetrical, and does not possess the classical rest of 


° Fic. 2.—Auroral Arcs, Nordenskjold. 


the former. Constantly it changes form, position, and 
intensity until a fresh burst of streamers occurs; in 
two or three places the light shoots up into bunches of 


certain component features. These have been designated 
auroral arcs, often very narrow, often degenerating into 
broad bands ; auroral streamers, single or multiple shafts 


long streamers between which the space ıs nearly dark; , of light of various colours, nearly always vertical in direc- 


in another second the streamers are isolated in groups, 
which, like the former, gracefully sway to and fro, their 
faint points reaching nearly up to the Pole star. The 
lower ends are broken at various heights, and develop as 
they move the Soft colours of the rainbow. The culminat- 
ing point in the display has been reached. The streamers 
vanish one by one, the light pales, and the remnants in 
the sky again form into a long, low-lying arc. Only fora 
short time it retains this pronounced form, the edges 
become obscure, the centre follows, and finally the last 
faint indications of the aurora sink into the unfathomable 
darkness of space.” 


hd 
Now the great variety in the appearance of the aurora 
depends to a great extent upon the various mixtures of 


tion, and long or short, with lateral and vertical motions ; 


i the auroral corona, a brilliant point near the zenith, from 


which, in most brilliant displays, streamers seem to radiate e 
in every direction, the heavens putting on the appearance 
of a bright ribbed dome; and, finally, auroral clouds, 
which are amorphous and most irregular in.their dis~ 
tribution. 

Before we proceet further with more detailed descrip- 
tions of these various features, each of which in the main 
is seen more richly from certain positions on the earth’s 
surface than in others, or puts on different aspects, a word 
must be said about the magnetic basis of the whole phe- 
nomenon, since ıt has long been known to be connected * 
with the magnetic poles of the earth. 

In the first place, the marmer’s compass or decli- 
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nation-reedle indicates the direction of the magnetic 
pole. At the present time in London the needle points 
18° to the west of true or astronomical north; hence, if 
auroral ages were seen here to-night, their highest points 
would be nearly certain to be west of north. Next, the 
dipping- or inclination-needle (a very cheap and admirable 
form of which is now sold by Mr. Casella) points to the mag- 
netic zenith, which now ın London les 22° north of the 
true or astronomical zenith, in the magnetic meridian 
joining the north and south magnetic points of the 
horizon. Hence, if an auroral corona were seen here 
to-night, it would be nearly certain to lie in a point 22° 
north of the zenith. 

Let us limit ourselves for the present to the are. In 
our latitudes, as has been said, it is seen to the west of 
north, generally low down near the horizon; but in the far 
north on the same magnetic meridian as ourselves it is 
seen east of south, while also in the far north, but in a 
widely different longitude—that of Bebring’s Straits—it is 
seen north-north-east. 

Evidently, then, this arc—this “common auroral arc,” 
as it has been called by Nordenskjold—is produced by a 
ring at some height between us and the north pole, but 
its centre does not lie at the north pole. Putting such 
observations as those referred to together, Nordenskjold 
inferred the centre to be near the magnetic pole but not 
at it, in 81° N. Jat. and 80° W. long., the thin ring of light 
haying a radius of 18° and a height of 200 kilometres. 

This, then, was Nordenskjold’s main conception—an 
immovable common arc (a permanent stria, to speak in 
vacuum-tube language), though he acknowledged addi- 
tional ones sometimes, and shows by his observations 
that they are not always concentric. 

He also attempted to explain the frequency and posi- 
tions of arc aurore in different places by dividing the 
polar lands into five concentric regions (see NATURE, 
vol. xxv. p. 368). 

In Mr. Tromholt’s volume we find what may prove to 
be an immense advance on this view. He holds that ¢he 
auroral sone moves northwards and southwards daily, 
yearly, and eleven-yearly. 

Again, to speak in vacuum-tube language, instead of 
one rigid stria, we may have many stnæ, and these 
moving towards or away from the auroral pole as ordinary 
striz move towards or away from the negative pole. 

Next, as to the proofs of this movement, some more 
quotations from Mr. Tromholt may be given :— 

“The daily period is apparent by a maximum of fre- 
quency and development which in most places in the 
globe occurs one to two, or three hours before midnight. 
This maximum seems, however, to occur /a/er the nearer 
we approach the magnetic pole. This will be clear from 
the following ‘series, in which the figure in parenthesis 
denotes the geographical latitude and the other the hour 
when the aurora attains its maximum in the place 


named :— 
“ Prague ( o) Re Oxford (52), 94; Kendall (54), 93; 
Makerston (5 ; Upsala (603, 94; Christiania (60), 


3 

3 

10; Bergen 6 9%; Bossekop (70), 10$; Pustosersk 
(70), 11-12; uebec (47), 104; Fort Carlton (53), 124; 
Fort Simpson (62), 12 ; Point Barrow (71), 134. 

¢ “For the Aurora Australis contmuous series of ob- 
servations are almost entirely wanting. It seems, how- 
ever, from the fragmentary maternal which we possess, 
that the daily period for this does not differ from that of 
the Aurora Borealis. ' 

“ The individual types of the Aurorg Borealis seem, like 
the phenomenon itself, to be confined to periods, and to 
attain their greatest frequency and highest development 
at certain periods. Thus, it appears from the observa- 

„tion of the previously mentioned French expedition to 
Bossekop, that the arcs appear on an average at 7h, 25m. ; 
the streamers at 8h. 26m. ; the auroral cloudsat 11h. 18m. ; 
the auroral waves between 13h. 12m. and 13h. 53m.; 


NATURE 


[Yuy 23, 1885 


the intensest colours at 1oh. 11m, and the greatest 
brilliancy between 10h. and 11h.” 

Next as to the yearly change. 

Weyprecht was the first to advance the view that the 
auroral zone is furthest south at the equinoxes, and 
furthest north at the solstices. On this point Mr. Tromholt 
writes :— a . - 

“ My researches have led me to endorse Weyprech#’s 
theory. I feel satisfied that the durora Borealis moves 
towards the autumnal equinox southwards, and then 
northwards, reaching ws furthest northern limit about 
solstice. After this tt again moves southwards, beng in 
tts most southern position at the vernal equinox, when the 
movement ts again in a northerly direction. 





uom IV 





Fic. 3.—Curve of yearly auroral frequencies, Fritz. The Roman figures 
indicate the months, 


“ From this it follows that the two maxima occurring in 
the Temperate Zone at the equinoxes must approach each 
other more the further north the point of observation is 
situated. This is, in fact, the case. As some examples, 
I may mention that, whilst the two maxima occur [in 
March and September in St. Petersburg, Abo, Stockholm, 
Christiania, Worcester (Mass.), and New Haven, they 
occur in February and October in Aalesund, Newberry, 
Quebec, and Newfoundland ; in December ae anuary iD 
Hammerfest and in January at Fort Reliazice. ery 
instructive in this respect are also the observations 
from the three Greenland stations: Upernivik, Jacobs- 
havn, and Ivigtut. At Ivigtut, the southernmost of 
the stations, the yearly maximum must certainly be 
said to occur in January, but there is a second maxi- 
mum towards the autumnal equinox. At Jacobshavn, 
eight degrees further north, there is but one distinctly 
marked maximum, in January, and at Upernivik, the 
northernmost of the stations, the maximum falls at the 
winter solstice more marked and dominant than any- 
where else in the world.” 


(To be continyed.) 





THE ECLIPSE OF CHUNG K’ANG 


[5 China an eclipse of the sun is, and has in all ages 
been, considered as a bad omen. Indeed anything 
which disturbs the regularity of the movements or ap- 
pearances of the heavenly bodies is so considered. “On 
the first day of the last month of autumn the sun and 
moon did not meet harmoniously in Fang” This pass- 
age occurs in the ancient classic, the “Shu Ching,” in 
the “ Yin Cheng,” one of the books of the Hsia dynasty. 
Chinese commentators say that this passage refers to an 
eclipse of the sun in Fang, the fourth of the Chinese 
twenty-eight conStellations. The last month of autumn, 
according to the Hsia Calendar, is the nth month, the 
month after that month which contains the autumnal 
equinox. Š 
The constellation Fang extends from about m to o 
Scorpii, a distance measured along the ecliptic almost 
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ea to 5°. Approximately the lmits of Fang were as 
follows :— 


2250 B.C. between 184 12 and 189 12 


2150 33 ” 185 34 33 190 3 
2053 » »  I8656 „ I9I5 


eclipse near the constellation Fang will satısfy the 
conditions of the text, as at that early period, and for a 
great many centuries after, the Chinese were unable accu- 
rately to determine the position of the sun among the 


The date of the accession of the Emperor Chung 
K’ang, during whose reign this eclipse is said to have 
occurred, is unknown. Indeed all the dates in Chinese 
history before the Chou dynasty are unknown, the dates 
given in the common chronology being erroneous. The 
girar importance of fixing the date of this eclipse is there- 

ore apparent. : 

In all probability’ Chung K’ang reigned some time 
between the years 2050 B.C and 2158 B.C. I have there- 
fore examined all years between these two dates on which 
an eclipse of. the sun, in the constellation Fang, and on 
the first day of the ninth moon might be looked for. 

Mr. Newcomb has published, tables for the calculation 
of eclipses between the limiting dates 700 B.C, and 2200 
A.D. I have extended these tables so as to embrace all 
eclipses of the sun between the dates 2200 B.C, and 2200 
AD. These tables thus extended I have used m the 
examination of this eclipse. 

We might expect such an eclipse on or near the fol- 
lowing dates :— 


— 2154+ ‘64 years, — 2164+ ‘82 years. 
— 21354 '25 s —21454+°43 » 
—2117+ 86, —2126+ 04 5, 
Bi aT j se -2108+65 » 
—2079+' ” ve a. = 2089+4+'26 , 
-2061 +'69 ,, s -2071+87 4, 
=2042+'30 » -2052+ 48 ” 


L 

The dates,on the left are the years and fractions of a 
year on which the ascending node is in longitude 180°, 
those on the right the years on which the descending node 
is in longitude 180°. The minus sign indicates B.C. 

The situation of the capital of Chung K’ang is a dis- 
pe pomt. Some hold it was at An Yi Hsien, in Shan 

si, latitude 35° 8 N., and longitude about 111° 30' E. 
of Greenwich ; others say ıt was at T’ai K’ang Hsien, in 
Honan, latitude 34° 7’ N., and longitude about 115° E. of 
Greenwich. 

Gaubil calculated the eclipse of the year 2154 B.C. to 
be the one in question. During this eclipse, however, it 
was night in China. 

On October 22, 2136 BC., the ninth of the cycle of 
days, the day Yen Shen, there was an eclipse of the sun, 
visible in the north of China. At An Yi Hsien it com- 
merced about 10 am., and was over about half an hour 
after noon. The magnitude was about '5. The longi- 
tude of the sun at the moment of true conjunction was 
191-38, so that the eclipse took place very near Fang. 
The day was the first of the ninth moon. 

In the following year, 2135 B.C., on October 11, the 
third of the cycle of days, the day Ping Yin, there was 
an eclipse of the @1n, also visible in the northern hemi- 
sphere. At An Yi Hsien the eclipse began about 4.30 
p.m., and lasted till about 7 pm. The magnitude was 
‘58. At the time of conjunction the longitude of the sun 
was 180°28, so that the eclipse took place near Fang. 
Strictly speaking, October 11 was the first day of the 
eighth moon, but we need not expect the Chinese at 
that early date to have been able to determine the time of 
the equinox to a few hours. 

We meet with no other eclipse visible in the north of 
China, and fulfilling the required conditions, till the year 


. 
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2071 B.C. On October 23, the fifty-first of the cycle of 

days, the day Chia Yin of this year, there was an eclipse 

of the sun. At T’ai K’ang Hsien it began a few minutes 

after seven in the morning, and was over about 9.30 a.m. 

The magnitude was ‘34. At conjunction the longitude of 

the sun Was 193°2. This eclipse also satisfies the re- 
uired conditions near Fang, and occurring on the first 
ay of the ninth moon. 

The eclipse of the year 2127 B.C. deserves considera- 
tion, as it 1s generally considered to have been the eclipse 
im question. On October 13 of this year, the forty-seventh 
of the cycle of days, the day Keng Hsii (all dates are 
given according to the Julian calendar), there was an 
eclipse of the sun, The “Bamboo Books” say that this 
eclipse took place in the fifth year of Chung K’ang, the 
thirtieth of the cycle of years in the An Sunn and on the 
first day of the ninth month, the day Keng Hsii (forty- 
seventh of cycle). This account of the eclipse must have 
been the result of an after-calculation, and is a proof of 
the wonderful accuracy to which the Chinese astronomers 
attained in calculating back past eclipses. In this eclipse 
they are right in every particular. owever, this eclipse 
was not visible in China so far south as either An Yior T’ai 
K’ang. The following table, which approximately gives 
the southern line of simple contact of the eclipse, shows 
this clearly :— 


Latitude Longitude 
66 14N. 96 10 E, 
60 23 N. 139 27 E. 
55 33 N. 152 28 E 
52 7N. 158 35 E. 


From the above investigation we see that the eclipse 
referred to in the “ Shu Ching” in al probability must be 
that of one of the years 2136 B.C., 2135 B.C., or 2071 B.C. ; 
which of these dates is to be taken must be determined 
by other considerations. The eclipse of the year 2136 
B.C, may be the one in question. It occurred in the 
middle, the busiest part, of the day. A total eclipse would 

ree better with the accounts as given in the “Shu 
Ching.” The hurry and bustle occasioned by the total 
want of preparation to perform the customary rites, and 
the penalty of death inflicted on the two astronomers, 
Hsi and Ho, seem to point to some adequate cause. 
However, I believe a great part of the account as given 
in the “Shu Ching” 1s legendary. It ıs taken for 
granted that Hsi and Ho were able to predict eclipses, 
and itis stated they were put to death because, giving 
themselves up to pleasure, they neglected their proper 
duties. But the Chinesa at that early period, and for 
many centuries after, were not able to predict eclipses. 
They were not even able to observe the place of the sun 
with any degree of accuracy, which is proved by their 
Calendar so often falling into confusion. That the 
account of the eclipse itself is true, there is no reason to 
doubt. It is referred to in the “Tso Chuan,” a book 
written about the tune of Confucius. However, that the 
astronomers Hsi and Ho were put to death because they 
failed to predict the eclipse, appears very doubtful. It is 
much likelier they were put to death for rebellion, or 


‘some other political reason. Summing up the above 


investigation, we see that between the years 2164 BC. 
and 2042 BC. no eclipses of the sun in Fang, and on the 
first day of the ninth moon, were seen in the north of 
China, except in the gyears 2136 BC., 2135 B.C, and 
2071 B.C. 

P.S.—In NATURE, vol xxxi, p. 91, the eclipse ot 
Thucydides is mentioned as having occurred on August 3, 
431 B.C., and that, calculating this echpse with Hansen’s 
tables, the greatest phase falls at 5h..9m. p.m., and the 
magnitude is ‘75. Using Newcomb’s tables of eclipses, I 
find the greatest phase falls at 6h. p.m., and that the 
magnitude was ‘gI. S. N. K. 
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NOTES 


Sır L. PLAYFAIR asked the Secretary to the Treasury on 
Monday whether any answer had been given to the application 
of the Marine Biological Association for aid in establishing a 
station on Plymouth Sound to investigate the marine fauna and 
flora, especially in their relation to the food-fishes of these 
islands, and for which station 8000/, had already been subscribed 
from private resources. Sir H, Holland in reply stated that this 
application had recerved much consideration both from the 
present Government and its predecessors, and a letter was 
written to the association a fortnight since in which the Treasury 
undertook in general terms to ask Parliament for an annual 
grant for a term of years in aid of their undertaking, on condition 
that their work should be carried on in full concert with the 
Scotch Fishery Board, to whom Parliament has already granted 
considerable sums for similar objects. In the view of the Govern- 
ment*these two bodies must be considered as working together 
towards the common benefit of the fishermen and fish consumers 
of the three kingdoms. On the whole this is satisfactory. No 
doubt it is desirable to form a central authority for dealing with 
fishery statistics and the scientific problems of fisheries for the 
three kingdoms. But this will take time; and in the mean- 
while it is to be expected that the Marine Biological Association 
will receive Government aid so as not to delay its useful work. 
The condition as to common action and harmony with the 
Scotch Fishery Board is very proper and is not likely to give 
rise to any difficulty. The leading and we believe only scien- 
tific member of the Scotch Fishery Board, Prof. Cossar Ewart, 
isa member of the Biological Association, and will no doubt 
co-operate in every, way with that body, The Marine Biological 
Association is now a very large and weighty body, comprising all 
British zoologists. It is not to be expected that it should be con- 
trolled in any way by the Scotch Board, nor are we swe it would 
desire to interfere with Prof. Ewart’s valuable researches. But 
there need be no difficulty, we should think, about consultation 
and harmonious action. With the expected Goveinment aid the 
Biological Association will be able to spend the greate: part of 
its 8000/, on building and equipping a first-rate laboratory on 
the splendid site granted to ıt by the War Office. It will be able 
to carry out a definite series of investigations under the guidance of 
Profs. Moseley, Lankester, Gunther, Huxley, and other Jeaders 
of the Association, and may be expected, step by step, to build up 
that knowledge of sea-fishes which isso much needed. The work 
to be done will no doubt be thoroughly systematised and appor- 
tioned to different workeis. It should be remembered that the 
Marine Biological Association is not local: it aims at carrying 
on wok on various paits of the English, Scotch, and Irish 
coasts, and in time, indeed, may become in all respects a 
national Association. 


THE Astronomische Gesellschaft meets this year at Geneva 
from August 19 to 22. The first meeting will be held at 1oa.m. 
on the rgth, in the hall of the Aula of Geneva University. 
Geneva has been chosen for the eleventh meeting of this Associa- 
tion on account of its central situation. Although founded at 
Heidelberg twenty-two years ago, the Association includes 
among its members astronomers of nearly all civilised countries. 


THE Pais students are making extensive preparations for 
celebrating the 1ooth birthday of M$ Chevreul, the veteran 
chemist, who has been a member of the Academy of Sciences 
smce 1826, 


THE third session of the International Geological Congress, 
which was postponed last year on account of the cholera on the 
Continent, is fixed to be held this year on Sept. 28 at Berlin, 
under the honorary presidency of the veteran geologist of Rhine- 


NATURE 


[uly 23, 1885 


land, Dr. H. von Dechen. The President of the Organising 
Committee is Prof. Beyrich, and the General Secretary M. 
Hauchecorne, 44, Invalidenstrasse, Berlin. 


To meet the requirements of ladies going up for the Pre- 
liminary Scientific or the Intermediate or Full B.Sc, examination 
at the Unrveisity of London, und@r the new regulations, the 
Council of Bedford College, York Place, Baker Street, Londof, 
have arranged for a complete course of instruction in biology, to 
commence next October. Mr. A. G. Bourne will give lectures 
in animal biology, and will also have classes for demonstration, 
Mr. A. W. Bennett will lecture on vegetable biology, and Miss 
Mary Forster, of Newnham College, will give practical demon- 
shations twice a week. Provision is also made for adequate 
instruction in other branches of science required for the same 
examinations—viz, mathematics, physics and chemistry, the two 
latter including laboratory work. 


THE secretary of the Royal Horticultural Society writes to 
say that the council of his society are prepared to offer their co- 
operation and assistance to such of the colonies as may desire as 
a feature of their courts examples of the indigenous flora in 
vestibules or plant-houses. The council, believing that collec- 
tions of ornamental and economic plants in a growing state, and 
of fruits, would be of much interest and value, will be ready to 
give advice and practical assistance in preparing, arranging, and 
cairying out such illustrations, to any of the colonies who may 
apply to them. 


THIS season the rains have set in early and with unusual force 
in Southern India and Burmah, and about the usnal time in 
Lower Bengal, while in Western India they have been later in 
commencing and are deficient in amount. Thus far, therefore, 
Mr. Blanfoid’s forecast of this year’s south-west monsoon, 
founded on last winter’s snowfall on the Himalayas, has been 
amply justified, 


AN invention, which it’ is anticipated will be of import- 
ance in future warfare, was on Monday night exhibited in 
the grounds of the Albert Palace by Mr. Eric S. Bruce, the 
inventor. It consists of the application of electric lighting to 
balloons, by means of which signals may be flashed at night 
over very wide areas. Before giving a practical demonstration 
of the working of his invention, Mr. Bruce delivered a brief 
lecture in the concert hall of the Albert Palace, in which he 
stated the results of his experments and explained the manner 
in which he had arrived at them. The invention consists of an 
ordinary balloon made of a material as translucent as possible 
(in the case of the one at present on exhibition the material is 
cambric) m which are fixed a niwmber of incandescent lamps. 
The balloon is a captive one, and the rope which secures it is 
also utilised for conveying the electric current to the lamps inside 
the balloon. The Morse system of telegraphy is employed for 
the signalling, which illuminates the balloon with flashes of light 
of longer or shorter duration, The invention dates back only 
two months, and the experiments were made with a large balloon 
for the first time last night, and were completely successful. It 
is proposed to continue the exhibitions of signalling for a month, 
The chief obstacle to be overcome in intfSducing the electric 
light into the balloon was that occasioned by the highly inflam- 
mable nature of the gas with which the balloon is inflated. This 
has, however, been successfully surmounted. During the even- 
ing several senténces, including ‘‘ God Save the Queen,” ‘Rule 
Butannia,” and “ Health and Happiness to Princess Beatrice,” 
were flashed from the balloon. 


ON Thursday evening last, July 16, Finsbury “Technical 
College was en féle, the students having organised a conversasione 
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to mark the conclusion of the work of the session. The pro- 
gramme was of a very varied character, including, in addition 
to a large number of scientific items, a concert given in the 
Chemical Lecture Theatre, and a play and dance in the large 
hall of the Middle Class Schools in Cowper Street, which had 
been kindly lent for the occasion. The evening’s entertainment 
proved most successful in every way, great credit bemg due to 
the*secretaries of the various Committees, and especially to Mr. 
H. Newman Lawrence, the general and organising secretary, 
for the efficient manner in which all the arrangements were 
carried out. Most of the rooms were filled with exhibits of 
apparatus, the whole building being lighted by electricity, 
and the machinery, workshops, &c., in full action. In the 
course of the evening a lantern exhibition of polariscopic objects 
was given in the Physical Lecture Theatre by Prof. S. P. 
Thompson, who had also lent for exhibition various telephones, 
a phonograph, an ‘‘electric light compass” for detecting the 
direction of a current in a wire, a “ cymatograph” (an instru- 
ment for compounding the resultant of two parallel, simple, 
harmonic waves), and a collection of historical electric-telegraph 
apparatus. In the Chemical Department Prof. Meldola ex- 
hibited a series of new organic products obtained in the course 
of recent researches. Messrs. Hopkins and Wilhams exhibited a 
series of chemical preparations. A large number of microscopes 
with objects were exhibited in one of the rooms by Mr. Beck. 
Amongst the electrical exhibits were a model telpher line by the 
Telpherage Company, the valve telephone lent by the New 
Telephone Company, Cardew’s voltmeter lent by Messrs. Pater- 
son and Cooper, a selection of ammeters, switches, incandescent 
lamps, &c., lent by Messrs, Woodhouse and Rawson and by 
Mr. Swan; and accumulators, dynamos, &c., made by the 
students of the Electrical Engineering Department. In the 
Trade Classes Department Mr. C. T. Millis exhibited some 
new geometiical models and students’ paintings ; models, and 
drawings were exhibited by the Apphed Art Department, It 
is proposed to form an ‘‘ Old Students’ Association” in connéc- 
tion with the College, and the succeas which attended the first 
attempt at a public entertainment has encouraged the professors 
and students to make an annual institution of ıt. 





Mr. Herz Saaw has been unanimously appointed to the 
new Chair of Engineering in University College, Liverpool. 
Mr. Shaw began his career by taking the Senior Whitworth 
Scholarship in 1876, which was followed by many other honours 
while pursuing his engineering studies. In the present :year he 
was awarded the Watt Gold Medal and Telford Premium by the 
Institution of Civil Engineers, 


ACCORDING to the Zmes Roman correspondent an interesting 
discovery, illust:ating the commerce and the luxwy of ancient 
Rome, has been made close toeMonte Testaccio and the English 
cemetery. The whole of the district to the west of the Aventine 
outside the Porta Tregemina was occupied by granaries and 
warehouses for the storage of imports of all kinds. Between 
the northern side of Monte Testaccio and the Tiber there still 
exist colossal remains of the great emporium built by Marcus 
Emilius Lepidus and Emilius Paulus nearly 200 years before the 
Christian era. In the year 1868 a considerable portion of the 
quays was discovered, together with some 600 blocks, many of 
them of lage size, of rare, variegated marbles of all kinds, lying 
just where they were landed from the galleys which had brought 
them from Numidia, the Grecian Islands, and Asia Minor 
fifteen centuries ago. Now, in the course of the building opera- 
tions in this locality, two warehouses have been discovered, one 
filled with elephants’ tusks and the other with lentils. It is 
curious to find such products stored side by side ; but as bags of 
lentils were sometimes shipped as ballast, they may have served 
that purpose. The discovery would have been a very valuable 
one if, unfortunately, the ivory had not been much decayed. 
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WE have received from the Bureau deg Longitudes ephemer- 
ides of circumpolar and moon culminating stars for the present 
year and an account of the determination of longitude between 
Paris and Bregenz, a town situated near the western boundary 
of the Austro-Hungarian Empire’; a high value is claimed for 
the result, ° 


. Mr. CLEVELAND, the President of the United States, has given 
his assent to the nomination as American Ambassador at Rome 
of Mr. Stallo, a German by birth, but long since a naturalised 
American citizen. He devoted himself exclusively to scientific 
pursuits in his younger years, but was peisuaded by his friend 
Draper to jom the Bar, where he distinguished himself without 
relinquishing his former avocation., He is the author of several 
scientific wks; the last was on ‘‘ The Concepts and Theories 
of Modern Physics,” noticed in NATUR, vol. xxiv, p. 321. 


OWING to the frequency of tornadoes in some parts of the 
valley of the Mississippi, we understand that a number of caves 
have been bored in some parts of the country to afford shelter to 
travellers chancing to meet such dangerous phenomena on their 
way. 


ON July 10, at about noon, a wonderful mirage was seen on 
Lake Wettern, in Sweden, by a number of people between the 
villages of Fogelsta and Vadstena. A small island in the lake 
appeared as if covered with the most gorgeous flora and tall 
gigantic trees, forming great groves, between which buildings 
having the appearance of the most splendid palaces were seen. 
The Sando, another ttle island, seemed to rise out of the sea 
many times its actual height, 1ts sandy shores looking like lofty 
castellated walls. It had the exact appearance of a medizval 
fortress enclosed by four walls. Two other little islands, 
Aholmen and Rison, appeared also as lofty towers above the 
water. The mirage lasted for nearly half an hour, when it dis- 
appeared somewhat rapidly. 


MR. CLEMENT L. WRAGGE is miangıng for the establishment 
of a meteorological station ın Northern Queensland and New 
Guinea. He hopes to establish an observing station at Port , 
Moresby. An assistant will carry on the work of the Torens 
Observatory. Mr. Wragge is also arranging for the continuance 
of his observatory on Mount Lofty. 


On Tuesday morning last week an earthquake occurred in 
Eastern and Central Bengal which is said to have been the 
severest one experienced by the inhabitants for forty years. The 
shocks lasted for nearly a minute. In Calcutta the houses rocked 
and cracked and the plaster fell in large quantities. There was 
general consternation, the people all rushing out of doors. A 
wave was raised in the river like a bore, causing some anxiety 
with respect to the shipping. Luckily no accident occurred, and 
no damage was done beyond the cracking of the walls of some 
old houses ; but had the shocks lasted some seconds longe: the 
city would probably have been laid in ruins. Some of the up- 
country stations wére less fortunate. At Serajgunge a chimney 
belonging to some jute mills fell. In many other places some of 
the houses fell and people were killed. Twenty-five deaths are 
reported to have occurred at Aheripore, five at Bogara, eleven 
at Azimgunge, and several at Dacca. The following morning 
another shock was felt in Cashmere which did some injury. 
According to the latest reports the earthquake caused altogether 
seventy deaths in Bengal., ’ 

A SHOCK of earthquake occurred at Velez-Malaga on Monday 
night last week, but no damage was caused. A smart shock 


of earthquake occurred at Smyrna at 1.30 a m. on July 15. The 
vibration was also slightly felt at Chesmé. 


ON June 30, at about 10 a.m., after a severe thunderstorm 
with heavy iain had passed over Stockholm, a little bright 
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cloud was seen sailing in an easterly direction about 30° above 
the horizon, which at about 11 o’clock was suddenly illuminated 
by the intensest bright forked lightning, illummmating the cloud 
and the °clear sky for upwards of half an hour, without any 
thunder being heard. The light was brighter than, the electric 
light. Similar phenomena are very 1are in these latitudes, and 
are believed to augur a good harvest. On the 12th inst. another 
phenomenon, perhaps of volcanic origin, was observed at 
Norrkoping, the water in the mver being seen suddenly to 
rise, and three large waves with frothy crests to roll thunder- 
ingly up the stream. After the lapse of a few minutes three 
smaller followed, of which the first only was froth-crested. 
Five minutes later ıt was observed that the water in the river 
had fallen quite four inches. The waves did not reach as far as 
the shore, and no earthquake or subteiranean noise was felt or 
heard. After a quarter of an hour the river had resumed its 
wonted appearance. The phenomenon, it is suggested, may 
als8 have been caused by a sudden subsidence in the river 
basin. 

A MOVEMENT is on foot in Christiania, at the instance of the 
Society for the Piomotion of the Norwegian Fisheries, for the 
establishment in the Christiania fjord, near Drobak, of a bio- 
logical station for the hatching of sea-water food-fish and salmon, 
in consequence of the great success of other stations along the 
coast. Ina report on this subject by Herr A. Landmark, Chief 
Inspector of the Norwegian Fisheries, he draws special attention 
to the great development of the salmon and trout fisheries of 
Great Britain and Ireland, in consequence of the care and 
attention paid to them ın this country. 


UPSALA UNIVERSITY has just received a somewhat valuable 
present in the shape of a collection of Scandimavian, Icelandic, 
and Greenland eggs, specially remarkable for 11s completeness 
and excellent pieparation. Among some of the rarest are eggs 
of Tringa islanda, Phalaropus platyrhsnchus, and Lestris 
pomerina. 


AN automatic bichromate battery has iecently been produced 
by Messrs. Woodhouse and Rawson. the dimensions of which 
are only 74" x 1} x 84”, and weight 6Jbs. One charge will 
light a 5-candle power lamp for about two hours. The electrodes 
are attached to an ebonite plate supported in position over the 
liquid by the upper edge of the containing case, within which 
is placed a more shallow case, constituting the liquid reservoir, 
The reservonr itself is free to move up and down without any 
possibility of disarrangement, and rests upon a small roller con- 
nected with a lever at the bottom of the case. By moving this 
latter the liquid reservoir is raised, and its contents ‘‘ immerse % 
the electrodes. A ratchet arrangement prevents disconnection 
being made until the battery is out of use. By this arrange- 
ment, requiring the use of one hand only, an accuiate regulation 
of the electrodes can be obtained. Further, it is easy, when 
using ordinary bichromate solution, to raise or lower the liquid 
reservoir from time to time while the battery is in use, and so 
displace the gas which gathers upon the surface of the electrodes 
in consequence of their polarisation. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Afacacus sinicus §) from 
India, presented by Mrs. Cooper ; an Erxleben’s Monkey (Cerco- 
pithecus erxlebers) from West Africay presented by Miss Peers ; 
a Blue-fronted Amazon (Chrysotis astiva) from South America, 
presented by Lady Kensington ; a Rendall’s Guinea-fowl (Numida 
rendalli) from West Africa, presented by Mr. F. Le Sueur; 
three Razorbills (A/ca torda), eight Puffins (Fratercula arctica) 
from Ireland, presented by the Rev. Ed. Weldon ; a Long-eared 
Owl (Asio otus}, European, presented by Mr. F. Allen ; thiee 

Angulated Tortoises (Chersina angulala), an Areolated Tortoise 
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{Homopus areolatus) from South Africa, a Black Sternothere 
(Sternotharus niger) from West Africa, presented by the Rev. 
G. H. R. Fisk, C.M.Z.S.; two King Vultures (Gypagus papa) 
from Tropical America, deposited ; an Axis Deer (Cervus axis 6), 
a Duyker-bok (Cephalophus mergens §), born in the Gardens: 


R.. 


OUR ASTRONOMICAL COLUMN 


THE ASTRONOMISCHE GESELLSCHAFT. — The first and 
second parts of the twentieth year of the Veerteljahrschrifi, 
issued by this Society, have been published as a single number. 
It contains reports from some thirty of the Contmental ob- 
servatories, detailing the astronomical work accomplished 
dunng the year 1884, and a Report from the Bureau of Calcula- 
tion at Berlin, on the part of the Transit of Venus Commission, 
describing the pro; made in the reduction of the observations 
of the transit of 1882. Dr. B. A. Gould, with the authority of 
the Government of the Argentine Republic, has offered the 
stereotype plates of the Catalogue formed from the Cordoba 
zones, to the Society, the gift carrying with it the sanction of the 
Government to a new edition being printed therefrom at such 
time as may be desirable. All the errors detected up to the 
time of Dr. Gould’s communication have been corrected on the 
plates; It is almost needless to add that this valuable gift has 

n accepted by the Society, who will preserve the collection 
of plates at Leipsic.—The death is announced of Dr. T. Clausen, 
late director of the Observatory of Dorpat; amongst many 
other important contributions to astronomical science, his 
masterly discussion of the observations of Lexell’s comet of 
1770 will be remembered ; his prize-memoir thereupon published 
in the Astronomische Nachrichten elicited from Bessel the eulo- 
gising remark—‘‘ Welche herrliche, oder richtiger, meisterhafte 
Arbeit ist die von Clausen uber den Cometen von 1770; sie ist 
eine Leistung unsere Zeit, welche unsere Nachkommen ihr 
anzurechnen nicht vergessen werden.” 

The next meeting of this Society will be held at Geneva, 
from August 19 to 22, under the presidency of Prof, Auwers. 


THE New COMET.—Mr. Bainard of Nashville, U.S., having 
notified his discovery of a small telescopic comet, on July 7, to 
Prof. Pickering, it was observed at Harvaid College on July 9, 
the resulting position beifg— 


h m.s 








. 
hom s o 


am 
July Oa 33 0 M.T.; R.A. 17 17 48°43 Decl. -6 1 8 
Prof. Millosevich communicates the following observations 
made at the Collegio Romano, in Rome :— 


h. m. 8 bo om s 
July 12, 9 56 29; Rome M.T.; RA. 17 12 52°35; 
Decl - 7 32 15°6. 
He remarks that the comet had a nucleus 11m. in the preceding 
part of the small nebulosity. 

The elements of the comet’s orbit are yet uncertain, from the 
case not being a favourable one for calculation. The Dun Echt 
Circular of July 16 has an orbit gomputed by Mr. Chandler fiom 
observations between July 9 and rr; the resulting date of peri- 
helion passage is May 16. But on combining the above ob- 
servations on July 9 and 12 with one on July 15, made by Col. 
Tupman at Hanow, it would appear that the comet may not 
arrive at perihelion till September. In this uncertainty we defer 
Pe elements till next week. In any case the comet capse 

ardly be one possessing much interest. The theoretical ın- 
tensity of light seems to be decreasing. 


TUTTLE’S Comet.—At the time of writing, no ephemeris to» 
facilitate the re-observation of this comet atits approaching peri- 
helion passage has, to our knowledge, been published, beyond 
the few positions which have been given in this column, on 
the assumption that the perturbations during the actual revolu- 
tion have not been very sensible. If it should prove that no» 
computation of the perturbations has been effected, it will be 
desirable to make a close examiation of the north-eastern. 
heavens during the absence of the moon in August, and just 
before morning twilight. The period of revolution of this comet 
at its last perihelion pi ein December 1871, was g045 days, 
which, without perturbation, would indicate September 24 as 
neai the date of next perihelion passage. 


* 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, JULY 26 TO AUGUST 1 


(For the reckoning of time the civil day, commencing at 
‘reenwich mean midnight, counting the hours on to 24, is here 
=aployed.) 
At Greenwich on July 26 
1n rises, 4h. 17m. ; souths, 12h, 6m. 14°38. ; sets, rgh. 55m. ; 
degl on meridian, 19° 22' N.; Sidereal Time at Sunset, 
16h. 14m. ` 
oon (Full on July 27) rises, 19h. 15m.; souths, 23h. 58m. ; 
sets, 4h. 46m." ; decl. on meridian, 15° 30’ S. 





Planet Rises Souths Sets Deel on meridian 
h. m, h m h m are 
Mercury 6 39 13 46 20 53 12 I0 N. 
Venus 61 13 37 20 56 14 19 N. 
Mars 1 8 9 26 17 44 23 41 N. 
Jupiter 7 25 1419 ... 2I 13 9 52N. 
tum .. IT44 .. 954 .. IB 4 22 31 N. 
* Indicates that the setting is that of the following day 
Phenomena of Jupiter's Satellites 
maly h. m. July h. m 
9 . 20 57 II. tr. ing. 31 .. 19 49 II. ecl. reap. 
o 20 9 I, occ. disap. 
he Phenomena of Jupater’s Satellites are such as are visible at Greenwich. 
uly h 
26 7 Mercury in conjunction with and 0° 12’ south 


of Regulus. 





GEOGRAPHICAL NOTES 


THE Rev. G. Grenfell has recently explored the Mobangi, 
ich enters the right bank of the Congo, forming a great delta, 
Bescon 26' and 42'S, lat, nearly opposite Equator Station, 
«d is probably its greatest tributary. Mr. Grenfell navigated 
: Mobangi in the little steamer Peace, on a mean course of 
«rth by east, from the equator to 4° 30' N. lat., and left it still 
open waterway. At 4° 23' N., just below the second rapids, 
found it 673 yards wide; at no point lower was it less in 
dth. Its mean depth ıs 25 feet, and although the curient 
Pp not more than 80 to 100 feet per minute, it means an 
mense volume of water to find running south at a pomt, as 
«. Grenfell puts it, so near the supposed sources of the Binné, 
«great affluent of the Niger. Where Yoes it all comes from? 
asks, The “trumbashes” of the Chad Basin (Schweinfurth) 
* common, while they are not known on the Congo. The 
Minion of Mr. Grenfell and of his Congo colleagues, we believe, 
hat the Mobangi is probably the lower part of the Welle, a 
«er whose course is one of the unsolved problems of African 
ography. This is certainly a move likely solution than to 
mect the Welle with the useless Aruwimi, as Stanley is 
‘ined to do From the notes sent home by Mi. Grenfell, it 
uld seem that the Mobangi is navigable the whole way from 
: Congo to 4° 30’ N., a distance of probably 400 to 450 miles, 
«ing account of the bends. A large map, ın ten sheets, of the 
dlored part of the river has just Teen received at the Royal 
‘ographical Society. It1s hoped that a full narrative of Mr. 
«enfell’s explorations will reach England in time to be read at 
` Aberdeen meeting of the British Association. The Mobangi, 
. Grenfell writes, is far more populous than any equal length 
the Congo, and to his mind the country is more promising. 
ether the Mobangi is the Welle or not, it must form an 
ortant connecting lınk between the basin of the Congo and 
-~ basins of the Niger, the Shari, and the Nile. Mr. Stanley 
3 always maintained that the region lying between the Congo 
1 the Nile is probably the chest and most promising in 
pacica, and his belief seems likely to be amply confirmed. Be- 
«es the Mobangi, Mr. Gienfell has explored 300 miles of river 
arses debouching intosthe Congo, and, as he ıs a trained and 
-eful surveyor, he will be able to plot them with precision. 
«æ most northerly point of the Congo bend he found to be 
Beer’ N. lat., near the mouth of the Ukere or Dujangi. 


AT the last meeting of the French Geographical Society, held 
Friday night, M. Ferdinand de Lesseps gave an account of 
recent success of the operations conducted with the object of 
Bing water in the desert tracts of Southern Tunis. After the 
th of Col. Roudaire the Fiench Minister of War authorised 
proomandan?Landais to resign his duties at the Military School 
Saint Cyr, in order that he might continue the schemes set 
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on foot in the region of the Tunisian Shotts. At this time those 
who believed in the success of these undertakings directed their 
attention chiefly to the establishment of a harbour at Gabes. 
The necessity for a port where vessels could put in on the 
southern coast, and for a town through which the traffic of 
Tunis and Tripoli could be conducted, was apparent, It was 
determined to eommence operations at the mouth of the Wady 
Melah, and to make the station established at this point the 
basis of future and more extensive o tions. Two years ago 

M. de Lesseps, in company with M. Roudaire, visited the region 
of the Shotts. They observed there, on the banks of the Wady 
Melah, a lake in which the level of the water never sinks. This 
water was excellent. M, de Lesseps thought, although there 
was no visible confirmation of the fact, that this water might be 
in communication with a deep sheet of water. In conse- 
quence he requested the engineers to make borings, or to sink a 
well at that spot. They have succeeded admirably. At a 
depth of 91 metres they reached the sheet of water sought for. 

The flood rushed fiom the ground with such velocity that it 
raised with it stones weighing 12 kilogiammes, and threw them 
to a great height into the air. The well yields 8000 cubic metres 
of water a minute. . 





ANNUAL REPORT OF THE FISHERY BOARD 
FOR SCOTLAND, 1884 


THE third Report of the New Fishery Board for Scotland, 

which was recently presented to Parliament, contains, 
amongst other useful information, valuable statistics of the 
fish captured during 1884, and a record of the scientific 
work cammed on under the direction of Prof. Ewart, the ener- 
getic convener of the Scientific Committee of the Board, From 
the Report it appears that the heinng fishing of 1884 was 
the most abundant ever known. Unfortunately, it was largely 
composed of immature and small fish, and consequently it was 
of much less value than it would otherwise have been. Great 
shoals of young herrings were found far out at sea much earlier 
than usual, and heavy takes were made before they had time 
to mature. The curers were often unable to overtake the hauls 


‘of mature fish, and hence much good food was wasted. The 


haddock and sprat fishings were also successful, and large quan- 
tities of halibuts were taken off Shetland, The salmon fishing 
was not so productive as in 1883, which was a si ly good 
ear. The most important fish taken and sold fresh 1s the 
haddock, of which the value ıs nearly three times as great as 
any of the otheis. The total estimated value of the white fish 
amounted to 716,295/., and of the shell-fish, 80,939/. Beam 
trawling was cauied on to a much greater extent than formerly, 
and with a fair amount of success. Telegraphic communication 
has been extended to the fishery stations at Castle Bay, Island of 
Barra, St. Mary’s Burma, St. Margaret Hope, Orkney, Reawick, 
and Vaila Sound (Walls), Shetland, and this is much appre- 
ciated by the fishermen and other persons engaged in the fishing 
industry. Several harbours have also received grants to ai 
ın construction or impiovement. The Board, having recognised 
that great progress had been made in practical fish-culture in 
America, requested Prof. Cossar Ewart to visit Canada and the 
United States and 1epoit on the methods adopted there for 
improving the fisheries. Prof. Ewait accordingly visited first 
the fish-hatching stations in Canada, and afterwards the principal 
fishing-stations and laboratories of the United States Fish Com- 
mission. In addition to visiting the central station and the 
carp ponds in Washington, Prof. Ewart was able to study the 
appliances for cairying on hatching and other operations at Wood’s 
Holl. He also visited the Bucksport and other stations for hatch- 
ing salmon and trout, studied the arrangements for receiving and 
preserving fresh fish at Gloucester, Boston, and New York, and 
the methods of utilising the by-products of the fisheries. He 
likewise examined the boats and fishing appliances in use among 
the American fishermen and also the splendid vessel Albatross, re- 
cently constructed for the scientific work of the Fish Commission. 
It seems the Commission consjders that “ the best policy is to ex- 
end a small amount of publit money in making fish so abundant 
b artificial means that they can be got without restriction and 
serve as cheap food for the people at laige, rather than to ex- 
pend a much larger amount in trying to prevent people from 
catchıng the few which remain after yeare of improvidence.” In 
order to carry on investigations and hatching operations on the 
lines which have proved go successful in America, the Board will ` 
require to be provided with (1) a well-equipped laboratory with 
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suifable hatching-tanks and at least one large sea-water pond ; 
(2) a cruiser adapted for carrying on dredging and other opera- 
tions ; (3) two small steam tenders adapted for inshore work; 
(4) a sufficient annual sum of money to meet the working ex- 
pensts of hatching and other operations and to provide the neces- 
sary apparatus. From information gained in America the Board 
feels that, if provided with sufficient funds and@ with increased 
powers, ıt might be able greatly to increase the number of useful 
food fishes in the firths, bays, and other wateis around the coast. 
The marine station at St. Andrews is now ın working order and 
an assistant naturalist has been sent to cairy on investigations 
under the dnection of Piof. McIntosh, F.R.S. A number of 
interesting inquiries have been instituted, especially on the nature 
of the eggs and rate of growth of fishes and the life-history of the 
common mussel. The Scientific Committee, who felt the assist- 
ance of an experienced naturalist devoting his whole time to the 
work of inquiry to be not merely expedient but nec » have 
been so fortunate as to secure the services of Mr. Brook, F.LS., 
of Huddersfield, who had been studying for some time the history 
and habits of fish, and gained considerable experience m organ- 
ising and carrying on a marine laboratory. A temporary la- 
*boratory has been erected at East Tarbert, a convenient situation 
for studying the west coast fishing and from which ıt is possible 
to study not only the heiring-fishing in Loch Fyne, but, with a 
ood steamboat, to embrace the whole mea of the Firth of 
lyde. Mr. Brook is engaged in studying the development of 
the herring, and the result of his experiments will be described 
m detal in papers the first of which is now appended— 
the others to be presented to the Board in the autumn. 
Mr. Brook has also in hand a paper on the ‘‘ Food of the 
Herring,” to be completed in the autumn. The Directors of 
the Rothesay Aquarium have very kindly placed the tanks of 
their institution at the service of the Board, and this will be of 
great assistance in the study of the life-history of various food 
fishes, especially during the winter months, There is now at 
the service of the Board a small laboratory in the Cromarty 
Firth, and it ıs hoped that a marine laboratory may soon be 
established near the mouth of the Firth of Forth. 
The most important paper in the scientific a pendices contains 
“ Observations on the Spawning of the Cod,” by Prof. Cossar 
Ewart and Mr. George Brook. The authors say that it is now 
twenty years since G. O. Sais discovered, what our fishermen 
still decline to believe, that the eggs of the cod float on the 
surface of the sea, and only sink when dead. Sars’s after- 
investigations showed that the eggs and the milt are of less 
specifie gravity than the sea wate1, and consequently float, also 
t the micropyle lies near the lower portion of the egg. The 
experiments 1eported were carried on in Rothesay Aquarium on 
fish which had been ın the tanks for four years. In February 
several cod appeared to be reaching maturity; early ın 
March the fish refused food, and a few days afterwards 
eggs in an early stage of development were floating on the 
surface of the water, so abundantly that hundreds were collected 
in a few minutes by means of a piece of muslin placed over the 
overflow of the The temperature of the water was 
43° F., and the specific gravity a little over 1'024. The eggs 
were usually found during the first few days in from the 2- to 8-cell 
stage at 8 a.m., so that they were most probably shed about 
daybieak. Later batches shed between È and 7.30 p.m. were 
found at the latter hour with the disk already forming. The 
great tiansparency of the living eggs makes it almost impossible 
to notice them as they ıise though the water, whilst the dead 
eggs, being slightly opaque, are easily recognised as they are 
carried to and fro by the currents. For some time before the 
first eggs reach maturity, and during the early part of the spawn- 
ing period, the fish not only refuse food, but give up their regu- 
lar movements around the tank and swim about in small groups 
or rest together at the bottom, swimming and resting alternately. 
Sometimes a single female would swim leiswely about for a few 
minutes attended by a single male, and often settle down in a 
corner of the tank and rest till disturbed by her attendant. 
The activity of the males was specially evident at dusk and in 
the early morning, and it was appkrently during these periods of 
activity that the eggs were shed and hetilised, One day, for 
example, there were no eggs visible on the surface of the water 
at 6 ‘py while a considerable number were obtained at 7.30, 
which, as the germinal disk was not completely formed, had 
in all probability been quite recently shed while the fish had 
been swumming about the tank in groups. From the 
observations made, it seems, as suggested by Sars, that 


the eggs and mut are shed while the fish are swimmi 
freely about in the water. The males swim indisc:iminat« 
among the females, sometimes over, sometimes under the. 
fertilsmg the water through which the shed eggs are slow. 
pe to the surface. Eggs were pressed from a ripe fem» 
and fertilised artificially. eBhey developed normally, but it w 
found that a few kept for some hous in a small glass cell im 
wam room, for observationgunder the microscope, began 
show similar abnormalities to those figured by Ryder, (‘‘E 
bryology of Osseous Fishes,” Report U.S. Fish Commissw 
1882). Too high a temperature has a similar effect on otl 
eggs, but those which float on the surface are naturally me 
sensitive. The females, hke the Salmomide, are capable 
withholding the flow of 1:pe eggs toa certain extent. A limim 
number ante aie ripe at one time, and if the unripe be for 
out they sink to the bottom and are incapable of being feitlise 
The ripe unfertilised egg has a milky appearance and 1s mo 
over not so transpaient as the fertilised one, so that by a lim 
practice the two can be distinguished without the aid of a mic 
scope As soon as an egg begins to die or to develop abnor 
ally, the milkiness returns and it sinks to the bottom, Whet 
fertilised or not, the s float immediately after extrusion, 
in the latter case they de and sink to the bottom in twelve 
fourteen hours. During this time no change was obseived 
take place in the unfeitiised egg, the small oil-vesicles around: 
yolk remaining constantly ın their pumitive condition. In p 
fectly still water (sp. 1'024) the eggs float in a dense mass ; wF 
carried along by a strong current they become suspended 
various depths, but none that are living lie at the bottom. 
any rate all found there were either dead or dying. It see 
that large numbers of the pelagic fish have been dredged 
the Fishery Board Station at Tarbet. With the sea perfectly ca 
most eggs were obtained on the surface ; with a slight mpple 
net had to be kept just under the surface and in other states 
the weather to be lowered two or three feet under the surfa» 
The eggs having a specific gravity only slightly less than that 
water, do not rise to the surface veiy rapidly. In one c 
noted it took an egg fou. minutes to rise through 1} inches 
water. The milt also has less specific gravity than sea-wase 
and rises to the surface when shed. If forced down, 
gadually iises again, disseminating as it does so. Dm 
the spawning process the water in the tank became sligl 
clouded by the spermatazoa, which were spread throm 
it, The milt is, hpwever, shed mm such a thin stre 
under natural conditions that it is difficult to detect ıt, ‘Tal 
are capable of being fertilised a considerable time after 
fish 1s dead, and also some time after they have been shed. Li 
appears to have considerable influence on the spawning proce 
and under natural conditions the eggs seem to be shed at oud 
break or dusk, when the light 1s not strong. The observati 
made justify the conclusion that the spawn is shed while 
fishes are swimming about fieely in the water, and that the e 
are fertilised at, or as they mse to the surface, this being fac 
tated by the position of the micropyle, which 1s always foundilll 
the lower hemisphere of pelagic fish ova. To show the faci 
with which some fish ova are fertilised, an experiment on herr 
ova may be here mentioned. Three batches of ova secured fi 
a living female were placed in tumblers, and wate added fi 
an adjoining tank, It was,intended to fertilise each ba 
sepamtely and at fixed mtervals, but it was found that thor 
no milt had been intentionally added to the second or tl 
tumblers, the water not being from the tank in which the hen 
weie kept, spermatozoa must have been introduced with 
water, as the second ard third batch of eggs developed exa 
like the first, and were ultimately hatched out. As Ku 
points out, it is necessary, in order to keep eggs anfertilisedlll 
get a fresh supply of water direct from the sea. 

Mr. Brook’s first paper on the ‘‘ Development of the Herrimm 
gives a résumé of what is already known on the subject, as wg 
lnminary to the result of his own mvesffgations. He also se 
notes of rare and curious fishes sent to the Board. Dr. M‘Inem= 
details the work done by himself and by his scientific visitor 
the St. Andrew’s Laboratory. Prof. Cossar Ewart reports 
the progress of Fish-culture in America, and Mr. Young on 
Northern and Western Salmon Rivers. The Report ıs l= 
interesting and encouraging. It is difficult to form an adeq 
idea of the immense importance of their sea-fisheries to 
people of Scotland. But it may be stated that about ham 
million of people, or about one-seventh of the entire popula 
of Scotland, are connected with this industry, and more or 
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‘pendent upon it. Happily the country is now beginning to 

ise the importance of he matter, and when the Government 
aces at the disposal of the Board sufficient money to carry on 
æ necessary investigations, the produce of the Scottish fisheries, 
eat as it now is, may be still largely increased. 





RADIANT MATTER SPECTROSCOPY 


“HE following paper on this subject was read by Mr. Crookes 
at the Royal Society, June 18 :— 
In the concluding sentence of the Bakerian lecture which I 
‘d the honour to deliver before the Royal Society, May 31, 
t83, I said that the new method of radiant matter spectroscopy 
2re described had given me not only spectrum indications of 
2 presence of yttium as an almost invariabl>, though very 
nute, constituent of a large number of minerals, but had like- 
se revealed signs of another spectrum-yielding element. I 
ted that I had repeatedly seen indications of another very 
rautiful spectrum characterised by a strong red and a double 
enge band. 
Elimination of Mereury Vapour from Vacuum Tubes.—It is 
“ch more difficult than 1s generally supposed to keep mercury 
pour from diffusing into the experimental tubes. 
he following plan answeis perfectly so far as my experiments 
we yet gone :—Sulphur 1s first prepared by keeping it fused 
a high temperature till bubbles cease to come off, s0 as to get 
of water and hydrogen compounds. It is then allowed to 
ol, and 1s pounded and sifted so as to get it in the form of 
mules averaging a millimetre in diameter. A glass tube, a 
atimetre in diameter and about 2 feet long, 1s hghtly packed 
half its length with this sulphur, and next about 2 inches of 
ide of sulphur (I,S,) 1s added, and the rest of the tube is 
'n filled up with sulphur. Ignited asbestos is packed ın at 
‘h end to keep the sulphur fiom blowing out whilst the 
‘uum 1s being made, o1 from being sucked through when air 
suddenly let in, This contrivance entirely keeps mercury 
vour from passing through, since the iodide of sulphur holds 
iodine very loosely, and fixes the mercury in the form of non- 
atile red iodide. A glass tube contaming finely-divided copper 
st follow ın order to keep the sulphur out. With this block- 
` interposed between the pump and experimental tubes I have 
n unable to detect mercury vapour in any of the tubes, 
ether in the cold or on heating them. 
The “Orange Band” Spectrum.—Sinceé the date of my last 
x1 I haye devoted myself to the task of solving the problem 
sented by the double orange band first observed in 1881 
sth the yttrium experience as a guide it might be thought that 
» would not be a difficult task, but in tiuth it helped me little 
ond increasing my confidence that the new, like the old 
chum, was characteristic of an element. The extreme sen- 
veness of the test is a drawback rather than a help. To the 
xpeilenced eye one part of ‘‘ orange band” substance in ten 
usand gives as good an indication as one part in ten, and by 
the greater part of the chemical work undertaken in the hunt 
the spectrum-forming element has been performed upon 
eral which late: knowledge shows does not contain sufficient 
<espond to any known chemical test. 
chemistry, except in few instances, as water-analysis and the 
ection of poisons, where necessity has stimulated minute 
‘arch, takes little account of “traces ;” and when an analysis 
as up to 99°99, the odd oor per cent. is conveniently put 
m to “impurities,” ‘loss,” or ‘errois of analysis.” When, 
wever, the 99°99 per cent. constitutes the impurity and this 
yuous OOF 1s the precious material to be extracted, and when, 
reover, its chemistry is absolutely unknown, the difficulties of 
problem become enormously enhanced. Insolubility as 
koarily understood, isa fiction, and separation by precipitants 
aearly impossible, A new chemistry has to be slowly built 
taking for data uncestain and deceptive indications, marred 
the interfering pri of mass m withdrawing soluble salts 
~ a solution, and by the solubility of nearly all precipitates ın 
er o m ammoniacal salts, when present m traces only. 
at is here meant by “traces” will be better undeistood if I 
‘aninstance. After six months’ work I obtained the earth 
mia in a state which most chemists would call absolutely 
2, for ıt contained probably not more than one part of im- 
ty in five hundred thousand parts of didymia. But this one 
m half a pullon profoundly altered the character of didymia 
1a .1adiant matter spectroscopic point of view, and the per- 
nce of this very mimute quantity of inteifering impurity 
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entailed another six months’ extra labour to eliminate these final 
**traces,” and to ascertain the :eal reaction of didymia pure and 
simple. 

Chemistry of the Orange Band-forming Substance.—At first it 
was necessary to take stock, as it were, of all the facts regardi 
the supposed new substance, provisionally termed x, which ha 
turned up during the search for the orange band. In the first 
place x is almost as widely distributed as yttria, frequently occurr- 
ing with the latter earth. It is almost certainly one of the earthy 
metals, as ıt occurs in the insoluble oxalates, in the msoluble 
double sulphates, and in the precipitate with ammonia. It is 
not precipitated by sodic thiosulphate, and moreover it must be 

resent in very minute quantities, since the ammonia precipitate 
is always extremely small, and as a rule x is not found in the 
filtrate fiom this precipitate, 

At this stage of the inquiry the chemical reactions of x were 
much more puzzling than with yttria. At the outset an anomaly 
presented itself. e orange land was prone to vanish in a 
puzzling manner. Frequently an accumulation of precipitates 
tolerably rich in x was worked up for purposes of concentration, 
when the spectrum 1eaction suddenly disappeared, showmg itself* 
neither in precipitate or filtrate ; whilst on other occasions, when 
following apparently the same procedure, the orange band be- 
came intensified and concentrated with no apparent loss. The 
behaviour of the sulphate to water was also very contradictory ; 
on some occasions it appeared to be almost insoluble, whilst 
occasionally it dissolved in water readily. 

Is “x” a Alixture?—A very lage series of experiments, 
which need not here be described in detail, resulted ultimately 
in establishing the :emarkable fact that the x I sought was an 
eath which of itself could give no phosphorescent spectrum ın 
the radiant matter tube, but became immediately endowed with 
this property by admixtuie with some other substance, which 
substance likers by itself had no power of phosphoiescing with 
a discontinuous spectrum. 

“x” tn Certte —In the corresponding yttrium research I was 
aided materially by the fact that the sought for earth did not 
give an absorption spectrum, This enabled me to throw outa 
large number of obscurely known elements, and I therefore early 
endeavoured to ascertain whether the supposed new earth, x, did 
or did not give an absorption spectrum. Gradually it was noticed 
that whenever the didymium absorption bands were strong, the 
orange band spectrum was also particularly brilliant. Moreover, 
amongst the earths previously enumerated as mixed with lime in 
the quest for x, I have mentioned that some of them gave the 
orange band spectrum with incieased intensity ; the earths of 
the cerium group were the most noteworthy, and these con- 
siderations made it probable that here would be found the loca- 
tion of x. 

Analysis of Cerite—The cerium group consists of cerium, 
lanthanum, didymiim, and samarium. 

The first necessity was to get the earths ceria, lanthana, and 
the mixtme hitheito called didymia, in a pwe state ; for my so- 
called pure earths of this group all showed the orange band in 
more or less degree. 

The separation from each other of ceia, lanthana, didymia, 
and samaria is a most laborious process, and the amounts of 
these eaiths, obtainable in anything like a pure state, is small, 
compared with the mass of material worked up. Full particulars 
are given in the paper as to the method adopted to obtam each 
of them in a state of purity. 

Cer:a.—The ceric oxide obtained was almost pure white. A 
considerable thickness of a strong solution did not show a trace 
of absorption spectrum. The utomic weight of the metal was 
taken and ytelded the number 141°I. 

The ceric oxide gave no orange band spectium in the radiant 
matter tube, either with or without the addition of lime. 

Lanthana,—Lanthana is more difficult to punfy than ceria. 
Long after the lanthana appeared pure it gave in the radiant 
matter tube a good orange band spectrum when mixed with lime 
and treated as usual, although without lime it gave no spectrum, 
Ultimately, however, a lanth{ina was obtamed which, mixed 
with lime and treated in the usual manner, gave no orange band 
spectrum whatever. This lanthana was snow-white, and had 
an atomic weight of 138°3. 

Didymia.—The earth formerly called didymia is now known 
to be a mixture of didymia and samaria, and systematic opera- 
tions were now commenced with the object of obtaining the 
didymia and the samaria in a state of pwity—that is to say, in 
mice a condition that one of them should show no orange band 
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at all, whilst the other should give the spectrum in its 
ighest degree of mtensiy. 
commenced the purification of didymia in the latter part of 
the y@ar 1883, and the operations have been going on since 
almost daily in my laboratory. At intervals of some weeks the 
didymia in the then stage of purification was tested in the radiant 
matter tube, a little lime having previously been added to brng 
out the discontinuous phosphorescence During the first moni 
or two the intensity of the orange band spectrum scarcely dimin- 
ished. After this it began to fade, but the last traces of orange 
band were very stubborn, and not till the last few weeks could 
I obtain a didymia to show no trace of the orange band spec- 
trum ; and this result has not been accomplished without sacri- 
fice. My r000 giammes have dwindled away bit by bit, till 
now less than halfe gramme represents all my store, 

Samaria, —The foregoing experiments left little doubt that x, 
the orange-band-forming body, was samarium ; the last problem 
was, therefore, to get this earth in a pure state. The general 
plan of operations was the same as I adopted in getting didymium 

from samarium, only attention was now directed to the por- 
fons richest in samarium which had been formerly set aside. 
The colour of samaria, as pure as I have been able to prepare-it, 
is white with the faintest possible tinge of yellow. The absorp- 
tion specirum of samarium salts is much more feeble than the 
spectrum of didymium. 

The Phosphorescent Spectrum of 'Samarium.—Pure samaric 
sulphate by itself ge a very feeble phosphorescent spectrum. 

en, however, the samaria is mixed with lime before examina- 
tion in the radiant matter tube, the spectrum is, if anything, 
more beautiful than that of yttrium. The bands are not so 
numerous, but the contrasts are sharper. Examined with a some- 
what broad slit, and disregarding the fainter bands, which 
require care to bring them out, the spectrum is seen to consist of 
three bright bands—red, orange, and green—nearly equidistant, 
the orange being the brightest. With a narrower slit the orange 
and n bands are seen to be double, and on closer examina- 
tion faint wings are seen, like shadows to the orange and green 
bands. 

Preliminaiy experiments had shown me that lime was one of 
the best materials to mix with samaria in order to bring ont its 
phosphorescent spectrum, but it was by no means the only body 
which would have the desired effect. 

The samarium spectra, modified by other metals, may be 
divided into three groups. The first group comprises the spectra 

iven when glucinum, magnesium, zinc, cadmium, lanthanum, 

ismuth, or antimony is mixed with the samarium. It consists 
simply of three coloured bands—red, orange, and green; as a 
typical illustration I will select the lanthanum-samarium spectra 
(Fig. 1). 

The second type of spectrum gives a single red and orange 
and a double green band. This is produced when banum, 
strontium, thorium, or lead are mixed with samarium. The 
lead-samarium spectrum (Fig. 2) illustrates this type. 

The third kind of spectrum is given by calcium mixed with 
samarium. Here the red and green are single, and the orange 
double. Alamininm would also fall into this class were it not 
that the broad, ul-defined band is also doubled. The 
calcium-samarium spectrum (Fig. 3) is a good illustration of this 

e. 

Mixed Samarium and Ytirium Specira.—It was interesting 
to ascertain what trum a mixture of samarium and yttrium 
would give. A mixture of go parts of samaria to Io of yttria 
was treated with sulphuric acid and then ignited, and afterwards 
examined in the radiant matter tube. The result was as remark- 
able as it was unexpected. Not a trace of the yttrium spectrum 
could be detected. The powder phosphoresced with moderate 
intensity, but the spectrum was almost the facsimile of that given 
by pure samaric sulphate, except that the sharp orange line, 
which in the spectrum of pure samaric sulphate 1s only just 
visible, had gained sufficiently in intensity to be measurable, 


and was found to lie at 2693, on thp 5 scale, A large number 


of experiments were next tried on mixtures of samaria and 
yttria in different proportions, and the 1esults are given ın full 
in the paper. 

Up to mixtures of 43 parts samaria and 57 parts yttria the 
spectrum nearly resembled the lead-samarium spectram. Not 
a band of the yttria spectrum could be detected, and the brilliant 
orange line stood out sharply ın the whole series. This spectrum 
is represented in Fig. 4. 
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After that propoition had been reached a change rapidly cam» 
over the spectra, and in the next trial mixture—samaria 35, 
yttria 65—the only indication of the samarium spectrum thaw 
could now be found was seen in the two faint green bands nex 
to the citron line of yttria, and the new orange line, which shone 
out as biightly and sharply as ever. 








Fic. x 


It will be remarked that a sudden change of spectrum occur 
between very narrow mits of mixture. 

The spectrum of a mixture of 44 parts samaria and 56 part 
yin, except for the orange line, 1s the pure samarium spectrum 

he spectrum of 42 samana and 58 yttria is built up of some o 
the component bands of the spectrum of each earth ; whilst th 





spectrum of 39 samaria and 61 yttria is almost a pure yttria spe 
trum, the sharp orange line running across them all. 

The Delicacy of the Spectrum Test for Samarium,—Expet 
ments were now commenced with the object of getting sonm 
approach to a quantitative estimate of how small a quantity: 
samarium could be detected. 

A mixture was first made in the proportion of 1 part sam 









Fic. 3 


rium to 100 parts of calcium. The spectrum is very brillian» 
and but httle inferior in shaipness to the spectrum given by 
50 per cent. mixture. 

mixture was now preparel containing I part of samariue 
to 1000 parts of calcium. Very litue difference can be detects 
between the spectrum of this mixture and that of the last. T, 
bands are, however, a little less sharp. 


Fic. 4. 

A mixture containing 1 part of samarium to 10,000 parts 
calcium was now tested. The bands are now getting faint 
the second green band is fading out, and the continuous spectr 
of calcic sulphate is getting brighter. 

The next mixture tried contained one pait ofesamarium 
100,000 parts of calcium. Here the green is almost gone, beg 
overshadowed by the continuous spectrum of calcium which 


. 
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jpread over it, The red band has likewise almost disappeared 
1 the greater brightness of the continuous red of the calcic spec- 
um. The double orange band is still very promment, and the 
lack space, 2942, between it and the geen ts very marked. 

The neat mixture, one part of samarium to 500,009 parts of 
alcum, gives a spectrum which is fainter than the last, but the 
range bands aie still distinctly visible. The blank space 
etween the yellow and green is®strongly marked, but narrower 
ian before - 

A mixture of one pait of samarium ın 1,000,C00 patits of 
alium was next subjected to experiment. In this the samarium 
dectium 1s very feeble, and the orange bands aie only to be 
æn with difficulty. Now the most striking characteristic of 
iis spectrum is the black space which still cuts out the greater 
ortion of the yellow. 

A mixtwie of one of samarium in 2,500,000 paits of calcium 
as now taken. In the spectrum shown by this mixture the 
ands of samarium have entirely gone, and its presence now is 
pparent only by the darkening in the yellow portion of what 
wherwise would be a continuous spectium. 

The calctum phosphorescent spectium by itself is continuous, 
ith no break, lines, or bands in it. 


The Anomalous Line = 2693.—On several occasions I have 


oken of an oange line, 2693, which by its brilliancy and 
“arpness 18 a prominent object in mast of the samarium-yttrium 
cha. With pure samaric sulphate it is exceeding faint. With 
‘maria containing 5 per cent. of yttra it ıs very little brighter ; 
ith 10 pei cent of ytiria it gains a little ; with 15 per cent. it is 
aighter still, and with a mixture of 80 parts samaria and 20 
arts yttria it 13 at its maximum intensity. It continues to be 
ne most striking feature in the spectra of the various mixtures 
< samara and yttna until the proportion becomes samaria 3, 
tria 97, when it begins to get less biight, and only when pure 
tria 1s reached does it altogether vanish. 

It is noteworthy that so long as this bright line is a component 
* the spectrum, the othe: bands manifest decidedly less intensity, 
ad many of them are suppressed. The profound modification 
a the spectia of samana and yttria developed by thew mixture 
« I believe, without precedent m spectrum analysis. It is 
afficult to realise the character of the modification which con- 
arts somewhat faint diffused bands into one intensely sharp and 
williant line. R 

One impo:tant lesson taught by the many anomalies unearthed 
. these 1esearches is that imferences drawn from spectrum 
halysis per se are liable to grave doubt, unless at every step the 
rectroscopist goes hand.in hand with the chemist. Spectro- 
opy may give valuable mdications, but chemistry must after all 
2 the court of final appeal. 


The following paper (reprinted from the Chemical News) 1s so 
atimately connected with Mr, Ciookes’s work, that it may be 
opropriately appended to his paper :— ’ i 


AT the meeting of the Académie des Sciences on June 8, 
385, M. Lecoq de Boisbaudran requested that a sealed 
icket which he had deposited June jo, 1884, might be opened. 
he packet was opened by the Permanent Secietary dwing the 
eeting, and contamed the following note :— 

tt When the electric spectrum of a solution with a metallic 
use is produced it is customary to make the outside platinum 
wire (whence the induction spark strikes) positive, the liquid 
msequently forming the negative pole.1 If the direction of 
ie current is reversed, the metallic rays (due to the free metal 

to one of its compounds) are scarcely or not at all visible, at 

all events so long as the exte1101 platinum wire now forming 
e negative pole is not coated with a deposit. 

“ Having again last year taken up my researches on the rare 
tths belonging to tke didymium and yttrium family, I had 
casion to observe with many of my preparations the formation 

spectrum bands, nebulous, but sometimes tolerably brilliant, 
wing their origin in a thin layer of a beautifal n colour, 
‘hich was seen to appear at the surface of the liquid (a solution 

a chloride) when ıt was rendered positive. 

“These aie the approximate positions of the principal 
ands :— i 


* This rule, hitherto general for metalle solutions, is not always applicable 
liquids conttining setallord bodies, as I have already had occasion to 
tify (gee my “ Spectres Lumineux,” p. 38). 
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Micrometer ` Observations 
giz About the 6204 A narrow band, somewhat 
middle. hazy. Rather faint. 
About 14 divisions wide 
(Due to calcram 7%) 
10I Approximately 5853 A nebulous band shghtly 
* about the connected with the fol- 
middle. lowing one. About 3 


divisions wide. Slight 
intensity, but geneially 
stronger than 914. 

A nebulous band. Inten- 
sity varying with the 
state of the liquid and 
shength of spark. It 
seems to be famter m 
the earths obtained 
from the sulphates 
which are very slight! 
soluble in potassic sul- 
phate than ın the earths 
obtained from the mor® 
soluble double sul- 
phates. In some cases 
it has been seen as 
brilhant as a 115$, but 
it has almost always 
been seen much more 
feeble than 115} in the 
earth obtained from the 
very slightly soluble 
double sulphate. It 
has, indeed, on several 
occasions been seen 

Ponies oe 
nebulous d, shading 
off from right to left. 
Ratherstrong, and gene- 
rally much the most 
brilliant in the spectrum 
of the yelow earth 
whose double potassıc 
sulphate is very slightly 
soluble. 

487 A very hazy band, appear- 
ing somewhat shaded 
from nght to left when 
the spectrum is brilliant. 
About 4 or 44 divisions 
wide. Somewhat joined 
to the following. Gene- 
rally of very moderate 
intensity. 

4764 Famt band, very hazy, 
About 6 divisions wide. 


1o4y5 Approximately 
about the 
middle 


573 


rite About the be- 
lo ginning. Very 

tio indistinct. 

115} About the mid- 

dle of maximum 

of light. 

About the end. 
Very indistinct, 
Apparent 
centre. 


5435 


117 


About 
141$ 


Apparent 
to centre. 


147$ 


“On companng in the different products the relative in- 
tensities of this new reversion spectrum and of the already 
known direct rays, I have come to the conclusion that the body 
producing the band a1154 is very probably nof one of the 
ollowing :— 

“ Didymium, erbium, Ya (of M. de Marignac), lanthanum, 
samanum, zirconium, scandium, thulium, ytterbium, yttnum. 

‘í Cerium and thorium are also excluded for chemical 1easons, 

“I have not yet obtained the new spectrum with a substance 
altogether free from holmium, but I have good reasons to think 
that this metal is not the cause of the observed phenomena, 

t‘ The treatment undergone by the earths which give most 
sharply the reversion spectrum hardly admits in my prepatations 
of the piesence of such bodies as phosphoric, boric, &e , acids 

‘‘ The band a 1154 (and most of the others which, except per- 
haps the band 10478, followgin their intensities the same vara- 
tions as a 115%) appears, therefore, only to be attributable to 
terbia, unless, indeed, it be due to some new analogous earth 
not hitherto defined. 1 

‘The treatment of a yellow earth obtained from samaiskite, 
and much resembling that which is now called eréta, has already 

1 There remains to be examined the earth decipia (of M  Delefontaine), 


= emstence of which appears to be confirmed by the researches of M 
ve, 
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given me interesting results, which, however, it will be difficult 

to descnbe in this short ‘preliminary note. I will only say that 

all the bands specified above (except sometimes 104%) are 

espepally very marked in the earth which is most easily precipi- 

tated by ammonia, which has a sulphate least soluble in potassic 

sulphate, and whose chloride, veiy soluble in pure water, is 
ifficultly soluble in concentrated hydrochloric aĉid. 

“Shali we find two earths respectively characterised by the 
bands 104% and a 1154? 

“ The production of my reversion spectrum appears to be 
analogous physically with the formation of the phosphorescence 
spectra obtained by Mr. Crookes at the positive pole in his high 
vacuum tubes containing certain compounds of yttria. The con- 
ditions of the two experiments are, however, very different practi- 
cally speaking. 

“Tt is a singula: fact that the positions of the phosphorescence 
bands observed by Mr. Crookes with very pure compounds of 
yttrium, are sufficiently near those which I, on my part, have 
obtained with hydrochloric solutions of the eaiths separated as 
widely as possible from yttria, chemically as well as spectro- 

escopically. My reversion spectrum cannot, I think, be attributed 
to yttrium, for on the one hand ıt is seen Ariv/iantly with products 
which give no trace of yttrium iays by the dhect spark, and on 
the other hand I have found it impossible to obtain it sharply 
from ceitain earths extremely rich ın yttria. 

“ As soon as my work is sufficiently advanced to enable me 
to airive at some definite conclusion, I shall have the honour of 
informing the Academy of it.” 

M. Lecoq de Boisbaudran added the following additional 
note :— 

I have not yet finished the very long work undertaken in the 
hope of determining the nature of the above described phosphor- 
escence spectrum. 

This spectrum is now recognised as being identical with that 
which is ascribed to pure yttria by Mr, Crookes, and which this 
savant obtained under experimental conditions very different to 
mine, Nevertheleas my latest observations, as well as the older 
ones, lead to the conclusion that yttria is not the cause of the 
spectrum bands observed. Jn my fractionations the phosphor- 
escence spectrum regularly gets weaker as I advance towards the 
yttria end, With almost pure yttria the phosphorescence bands 
show themselves faintly or not at all, whilst they are brilliant 
with the earths which do not give by the direct spark the rays 
of yttrium to an appreciable extent. 

The prodigious sensibility of Mr. Crookes’s reaction, which 
detects a millionth part of his purified yttria, makes very singular 
this divergence which I am obliged to point out between the 
conclusions of the eminent English chemist and myself. Mr. 
Crookes has willingly undertaken to examine some of my pro- 
ducts in his high-vacuum tubes; and, on the other hand, he has 
promised to send me the earths prepared by himself, so that I 
can examine them by my process. A comparison of these cross 
experiments, it is hoped, will throw some light on the question 
of the origin of the phosphorescence spectrum. 

Another conclusion from my researches, a conclusion which I 

ublish with a certain reserve bécause my work is not yet 
nished, is that the bands 105 and r15 do not belong to the 
same element. 
of my products give 105 notably stronger than 115, whilst others 
show 115 brightly and 105 faintly, I will provisionally call Za 
the earth characterised by 105, and Z8 the earth giving 115. 

Space does not allow me to describe to-day the principal ex- 
periments or observations undertaken to find out what are Za 
and Z8; this will form the subject of another memoir. 

I should acknowledge here that Mr. Crookes was the first to 
see the phosphorescence spectrum of samarium. During the 

ast year only this s was pomted out to me by my learned 

iend M. Demargay, to whom I had confided the secret of my 
method for the production of phosphorescence spectra by the 
reversion of the induced current. T then made a drawing of 1t.— 
Comptes Rendus, vol. c. p. 1437, June 8, 1885. 
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SOCIETIES AND ACADEMIES 
LONDON 
Chemical Society, June 18.—Dr. Hugo Muller, F.R.S., 
President, in the chair.—Messrs. Jos. F. Burnett and Harry M. 


Freear were formally admitted Fellows of the Society.—The 
following gentlemen were duly elected Fellows of the Society :— 





On this hypothesis, based on the fact that some | 





Messrs. Harry Haslett, Thomas Cradock Hepworth, Leona» 
de Koningh, Chailes Langer, Aithur Richardson, James Shar, 
James Pender Smith, James Spilsbury.—The following pape 
were read :—On the decomposition and genesis of hydrocarbor 
at high temperatmes: I., the products of the manufacture 
gas from petroleum, by Henry E. Aimstrong and A. K. Mille 
Ph.D. aving carried the examination of the various produc 
of the decomposition of petioleum effected at high temperature 
in the manufacture of oil-gas (see paper in the Fournod of i 
Society of Chemical Industry, September, 1884), as far as ce 
usefully be done with the material originally dealt with, t 
authors now describe their methods and iesults ; they remart 
however, that these must be regarded as little more than pr 
liminary, and that it will be necessary to repeat the investig 
tion on a much larger scale, and to introduce new and improv: 
methods. The pioducts examined are (1) the portion of t 
compressed gas which combines with bromine; (2) the lique 
deposited during compression of the gas to about ten atm» 
spheres ; (3) the portion of the tar which is volatile in steam 
(1) By far the chief constituents of the mixture of bromides © 
tained by scrubbing the compressed gas by bromine are ethyle 
bromide and crotonylene tetrabromide, C,H,Br, ; propylenea 
butylene bromides have also been sepatated fromit. The gas 
practically free from hydrocarbons of the acetylene series capalll 
of producing a erence in an ammoniacal cuprous solutic 
(2) The liqmd deposited during compression of the gas is a co 
plex mixture of olefines, of hydrocarbons of the Cty a serie 
and of benzenes, The presence in it of normal amyler 
hexylene, and heptylene has been demonstrated by the study 
the products of oxidation of the various fractions. fe is saturatm 
with crotonylene, and contains a considerable quantity of t 
next homologue, C,H; this latter hydrocarbon has not be 
pieviously described 3 it bois at 45°, and yields a tetrabromi 
which crystallises from alcohol in long flat prisms melting 
114°- All attempts to separate a hydrocarbon having t 
propeities of Schorlemmer’s hexoylene from the fraction boilim 
at —82° have hitherto been unsuccessful, the statemm 
previously made by one of the authors that this hydrocarbon v 
resent having been based on determinations which have siw» 
een discovered to be faulty. The liquid deposited during co» 
pression of oil-gas is rich in benzene and toluene, but conta 
only traces of higher benzenes. (3) The steam distillate fr» 
the tar contains the less volatile hydrocarbons present 
the liquid deposited during compression of the gas, togetllll 
with a great variety of others, It is rich in hydrocarbons wh 
are readily polymerised by sulphuric acid ; these appear to, 
mainly members of the C Ha-a series, such as Schorlempss 
discovered ın the light oils from cannel and boghead coal, ¢ 
which yield no acid higher than acetic on oxidation. The th: 
xylenes and mesitylene and pseudocumene are present in abo 
the same relative proportions as in ordinary coal-tar ; but in a 
tion, the oul-gas tar contains certainly one—probably two—Aig 
members of the benzene series: the amount obtained has > 
been sufficient, however, to permit of the precise determinat’ 
of its nature. A very considerable amount of naphthalene nem 
be separated from the tar; benzenoid hydrocarbons of hig. 
boiling point than napthalene have also been obtained in sx 
quantity. A certain, although relatively small, amount o> 
complex mixture of saturated hydrocarbons has also be 
separated from the tar: the quantity of material at their « 
posal has not enabled the authors to separate these to tt 
satisfaction, and in a state sufficiently approaching purity ; t™ 
are inclined to believe, however, that the mixture does 
consist of paraffins, but of hydrocarbons of the C,H,, se 
—such as form the chief constituents of Russian petrolev 
The hydrocarbons mentioned are by no means the sole const: 
ents of the material examined, but merely those which have b 
proved to be present. The theoretical conclusions to be dedu 
from the results are in some respects interesting, It wo 
appear that only normal olefines are pt t, and xt is also 
markable that apparently this series Is not represented by te 
higher than heptylene. No true acetylenes have been detect 
the crotonylene obtained is either masylallene, CHy'CH’C'C 
or dimethylene-ethane, C5H,(CH,)q, and from their behaviour 
oxidation it is probable that the fomologous hydrocarbons 
closely related to it. Hence it may be ferred that in 
formation of hydrocarbons of the C,H,,_, series at high t 
peratures from normal olefines of the formula C,H»,.+ ‘CHC 
two atoms of hydrogen are removed in such a*way that 
terminal CH, CH, radicle in the formula becomes eime 
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K;°CH o1 CH,'CH ; although the production of acetic acid 
oxidation of the hydrocarbons favours the former hypothesis, 
3 not safe to accept it until several of the hydrocarbons of the 

tigna Series have been isolated and more completely studied. 
2 possibility that sasssrated hydiocarbons of the C IIg series 

among the products is especially notewoithy, although it 
st not be forgotten that such hpdrocarbons might have been 
winal gonstituents of the petroleum used in making gas. To 
le this and other questions, it is proposed to prepare oil- 
fiom so/id paraffin on a sufficient scale to obtain the quantity 
material required for the investigation.—On the non-c ~ 
je poducts of the action of diastase upon starch, by Horace 
Brown and G. H. Morns, Ph.D.—Decomposition of carbonic 
W gas by the electiic k, by H. B. Dixon, M.A., and 
F. Lowe, B.A. Various chemists have investigated the 
Bs aera of carbonic acid by the electric spark. Experi- 
ats having shown that no explosion is propagated by a spark 
mixture of carbonic oxide and oxygen dried by standing 
mw anhydrous phosphonic acid, it Semad. of ınterest to repeat 
experiments on the decomposition of carbonic acid when 
d in a similar manner. Carbonic acid dried over anhydrous 
‘sphoric acid was submitted to a series of induction sparks in 
sudiometer by means of a chain composed of short pieces of 
inum fused into small glass bulbs. The amount of decom- 
ition varied from time to time, approaching no fixed limit. 
lar results were found on introducing a Leyden jar into the 
endary circuit of the Ruhmkorff, but the amount of decom- 
tion was less. On passing a series of induction sparks 
ugh a dried mixture of carbonic oxide and oxygen, partial 
„bination gradually took place, but no fixed limit was 1eached. 
> similar eudiometers were prepared and fitted with wires 
e of an alloy of platinum aid alu each wire ending in a 
» about 2 mm. in diameter. The bulbs were brought to the 
«e distance apart in the two tubes. On bringing an equal 
me of dried carbonic acid into the two tubes, and sending a 
+s of sparks from one Ruhmkorff coil through both tubes at 
same time, the gases in the two vessels weie found to be 
«lly affected, their volumes varying exactly together so long 
e piessure was kept the same in the two tubes. The more 
Bie the spark, the greater was the decomposition of the car- 
1c acid found to be. When r00 volumes of dried carbonic 
were brought into one tube, and 150 volumes of a dried 
ture of carbonic oxide and oxygen were brought into the 
r, and a series gf sparks were passed through both fiom the 
æ coil, the volume of carbonic acid increased, and the 
«me of carbonic oxide and oxygen diminished, until after 
> hours they became equal. Ona further prolonged passage 
ae spark the two volumes altered together, sometimes in- 
sing and sometimes diminishing, as the nature of the spark 
‘d. A coil of fine platinum wire was heated by an electric cur- 
to whiteness in dried carbonic acid. No permanent alteration 
lume was produced. When a similar coil of platinum wire 
heated in a mixture of dried carbonic oxide and oxygen, it 
ed intensely for some minutes, and complete combustion was 
d to have taken place between the two gases. No flame 
visible around the wires.-—-On the influence of silicon upon 
noperties of cast iron, by Thomas Turner, Assoc. R.S. M. 
even months’ experience with toughened glass beakers, by 
f. Friswell.—Bromo-derivatives of diphenyl, tolylphenyl, 
ditolyl, by Prof. Cainelley and Andiew omson.—Note 
Whe infiuence of strain upon chemical action, by Prof. Car- 
y and James Schlerschmann.—On the non-existence of 
dus nitrous anhydride, by William Ramsay, Ph.D.—On the 
«s of the decrepitations in samples of so-called explosive 
wes, by B. Blount.—On the specific action of a mixture of 
maric and nitric acids upon zinc in the production of hy- 
wamine, by E. Divers, M.D, F.R.S., and T. Shimidzu, 
«On the action of Iphuric acid upon certain metals, 
. Divers, M.D., F.R°S., and T. Shimidmm, M E.—On the 
mitution and reactions of liquid nitric peroxides, by E. 
s M.D., F.R.S., and T. Schmidm, M.E.—On the be- 
ur of stannous chloride towards mtnc oxide and towards nitric 
by E. Divers, M.D., F.R.S., and T. Haga.—Preliminary 
on the reaction between mercurous nitrate and nitric oxide, 
«#etween mercurous nitrate and nitrites, by Edward Divers, 
, F.R S., and Tamemasa Haga.—On some derivatives of 
aquinones, by A. G. Perkin and Dr. W. H. Perkin, jun. 


yal Microscopical Society, June 10.—Rev. Dr. Dall- 
F.R.S., President, in the chair.—Mr. Suffolk exhibited 
lecting bottle (made by Mr. Stanley) with flat sides, 


which had been worked to a true swface, through which an 
ordinary objective could he focussed with perfect definition.— 
Prof. Stewart called attention to a specimen he exhibited under 
the microscope, and a model showing the special eyes of 
Chitonidz described by Prof. Moseley.—Mr. Wright’s letter 
with ieference to Dr. Anthony's criticism on his note on the 
structure of the tongue of the blow-fly was read, in which he 
gave all the credit of the discovery of the suctorial organs to 
r. Anthony, whose pape: on the subject had been pre- 
viously unknown to him. He also sent a slide of the blow- 
fly proboscis, mounted by Mr. Sharp, whose method of prepara- 
tion and mounting in the biniodide of mercury solution was 
desciibed.—Mr. Suffolk said he had exammed Mr. Wright’s 
first specimen, and he had also made a similar specimen of his 
own ; but the conclusion he came to was that the appearances 
described were due to some sort of diffractive effect and that 
they were in fact out-of-focus ap ces.—Mr. J. Mayall, 
jun., called attention to the fact that a Nobert 19-band test-plate 
had been successfully mounted in Prof. Hamilton Smith’s 
medium, having a refractive index of 2'4, the results being to 
render the lines very much more visible than had been the case 
before The preparation was made by Dr. van Heurck, and 
was attended with considerable difficulty. He now thought it 
possible to improve upon the photomicrographs of the late Dr, 
oodward of Washington, for, the lines bemg mounted in the 
highly refiactive medium, could be uUluminated by immersion 
means, so that an objective of highe: aperture than any em- 
pioyed by Dr. Woodward could be used to resolve them, He 
oped to try some experiments in photographing the test- 
plate by means of Powell and Lealand’s new homogeneous im- 
nersion, 1/12th of 1°5 N.A.—Mr. Crisp said that they had 
1eceived from Prof. W. A. Rogers, of Cambiidge, U.S.A., a 
collection of upwaids of 60 slides, showing the action of a 
diamond in ruling lines upon glass. The series was accompanied 
by a descriptive paper, which, when piinted in the Yournal, 
would enable the Fellows to compare it with the slides. The 
President said that Prof. Rogers had expressed the hope that 
some one might feel sufficientl interested in the subject to make 
a careful study of the slides. They had not yet had any oppor- 
tunity either of examining the slides or reading the paper, but 
their best thanks were due to Prof. Rogers for his valuable 
donation.—Theiler’s ‘* Universal Pocket Microscope” was ex- 
hibited by Mr. Crsp.—Dr. Maddox said that since the last 
meeting he had continued his experments on the feeding of 
insects with bacilli, and had fed both the wasp and the blow- 
fly with the Anthrax bacillus. They had lived on through the 
month until that very hot day when the thermometer rose to 
136° in the sun, when they succumbed to what he believed was 
heat asphyxia, so that he was unable to attribute their deaths to 
any effect of the bacillii—Mr. Waters read his paper on the use 
of the avicularian mandible in classification, the subject bemg 
illustrated by drawings.—Mr. Cheshire described a method of 
mounting in glycerine, which he had found of great advantage 
with the particular class of preparations (insect anatomy) with 
which he had lately been engaged ; he further illustrated his 
meaning by drawings upon the blackboaid and by the exhibition 
of specimens which were handed around for inspection. —Prof. 
M. N. Dutt’s letter was read, accompanying some unknown 
powdery substance found near Delhi. 


SYDNEY 


Linnean Society of New South Wales, May 27.— 
Prof. W. J. Stephens, F.G.S., President, in the chair.-The 
following papers were read :—Note on the brain of Halicore 
australis, Owen, by N. de Miklouho-Maclay.—On a new 
species of Halorapis from New South Wales, by Baron F., von 
Muller, K.C.M.G., &c.—Two new Australian Lucanide, by 
Wilham Macleay, F.L.S., &c.—A list of the Cxcus:de of 
Australia, with notes and descriptions of new species, by A. 
Sidney Olliff, Assistant-Zoologist, Australian Museum. In this 
paper, which is a preliminary cgntribution towards a monograph 
of the family, fourteen species are added to the Australian 
fauna. Ten new species are described, including five belonging 
to the genus Lemophlaus. A fine new Brontes from Port Dar- 
win and the Richmond River, measuring 14 mm. in length, is 
characterised under the name of Z. macleayi, It is distnguished 
from all the Australian species of the genus by its rather convex 
elytra, and in having the prothorax with the anterior angles very 
prominent and the sides feebly serrate. A table showing the 
geographical distribution of the species is added.—Description 
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of some new fishes from Port Jackson, by J. Douglas-Ogilby, 
Assistant Zoologist, Australian Musenm. Four fishes are here 
desctibed—a new genus and species of Blenmide—/arazes 
heptaolius, also Platycephalus macrodon, Perctsnova-cambria, and 
Latris ramsayi, the latter remarkable m its want of villform 
teeth.—Note on /Vecanthias gunther, Cast, by J. Douglas- 
Ogilby, Assistant Zoologist, Australian Museum —Notes on the 
geology and water supply of the interior of New South Wales, 
by the Rev. J. Milne Curran, F.G.S. The author points out 
the conditions under which the plains of the western interior 
have been formed, explains the river system or diamage of the 
level country, and indicates the sources of the subterranean 
waters which are met with in the gravel formations generally 
known as ‘‘drifts.”--Some remarks on the fertilisation of the 
genus Goodenia, by E. Haviland.—Notes on a medusa from the 
tropical Pacific, by R. von Lendenfeld, Ph D.—Contnbutions 
to the zoology of New Guinea; notes on birds from the Astro- 
labe Range, with descriptions of some new species, by E. P, 
Ramsay, F.R.S.E, &c. In this paper two new forms of Para- 
e dise birds, Parotia lawesis and Lophorina superba minor, are 
descnbed, the former differing chiefly from its ally from Mount 
Arfak in the shape of the frontal crest and olive-coloured shield, 
the latter chiefly in size ; measurements of specimens from both 
districts are given. The remaining portion of the paper gives a 
list of species hithe:to only 1 ecorded from Mount Aifak.—Descn 
tion of a new species of Callynocincla, from Queensland, by È. 
P. Ramsay, F.R.S.E., &c. 
PARIS 


Academy of Sciences, July 13.—M. Bouley, President, 
in the chair.—A method of determining the absolute co-ordinates 
of the polar stars without the necessity of ascertaining the in- 
strumental constants (declinations), by M. Loewy.—Tellunc 
spectra, by M. J. Janssen. The author reports the com- 

letion of the apparatus prepared in M. Ducretet’s afelers 
‘or the study of the gases in the terrestrial atmosphere and 
of the vapour of water.—Note in reference to M. Stieltjes’ 
communication on a uniform function, by M. Hermite — 
On the motion of a heavy revolving body attached by a 
pot of its axis (continued), by M. G. Darboux.—On the 
theoretic aim of the late M. Henri Tresca’s chief studies in the 
field of mechanics, by M. de Saint-Venant.—A study of the 
action of dust-particles left to themselves, by M. Chevreult. 
The particles in question came from a factory in Paris, where 
the harr of cows and calves 15 pepared for the spinning-mills of 
England. They have been left for a twelvemonth on a sheet of 
red paper in a cylindrical vessel, where they have presented 
certam mechanici, physical, and chemical phenomena studied 
and photographed by the author,—Fundamental principles of 
the new science of dynamic meteorology : reply to M. Mascart’s 
note of June 29 (second part), by M. H. Faye.—Remarks on 
the same subject in reply to M. Faye, by M. Mascart.—Mag- 
nesia ; its preparation from sea-water and application to various 
branches of industry, by M. Th. Schloesing.—On the central 
nervous system of Jethys leporina, by M. H. de Lacaze- 
Duthiers.— Note on the homography of two infinitely-ex- 
tended solids, by M. Sylvester.—On the nature of the 
transformations undergone by extenuated charbon virus culti- 
vated in compressed oxygen, by M A. Chauveau.—Remarks 
on Dr. Brouardel’s report on his recent mission to Spain, by 
M. Pasteur. If Dr. Ferran has really discovered a remedy 
against cholera he will stand in no need of any Minister’s signa~ 
ture ; all mankind will welcome a guarantee of the moral and 
material value of his discovery. To persist in refusing to see 
this would justify all suspicions, as has become evident since the 

blication of the replies made to the French Mission in Spain. 
Dr. Ferran now wishes to withdraw from the position taken up 
by him, as appears from his fresh note addressed to the 
Academy. On this issue Dr. Brouardel will be the first to con- 
gratulate himself.—Remarks accompanying the presentation of 
the second edition of his work on, the origin of the world, by M. 
H. Faye.— Protection against cholera by means of hypodermic 
injections of pure cultivations of the comma bacillus, by M. 
Jaume Fenan. The Spanish physician describes the results ob- 
tained from his method as quite astounding, and maintains that 
it offers an absolute remedy against cholera. The dangers of 
attack and death begin to disappear five days after vaccmation, 
and the immunity from further attack increases with each suc- 
cessive injection. The period of immunity cannot yet be accu- 
rately determined, but a minimum of two months may already 
be confidently anticipated.—Observations of Barnard’s new 














comet made at the Paris Observatory (equatorial of the ¥ 
Tower), by M. G. Bigourdan.—On a law of rg ee ir 
theory of displacement of a solid body, by M. A. Scheenflie 
On a uniform function in mathematical analyss, by M. Herr 
—Observation of a cloud of black particles which weie see 
cross the solar disk with varying velocity on August 28, 1 
by M. E. L. Trouvelot.*Indices of refraction for : 
crystallised alums, by M. Ch Soret.—On the spectn 
absorption of some colouring matters, by MM. Ch. G 
and Pabst.—On the electiic resistance of copper at a, 
peratue of 200° C. below zero, and on the isolating j 
of liquid oxygen and nitrogen, by M. S. Wroblewski.—He: 
formation of the bromide and iodide of antimony, by M. Gu 
—-On the double bromides of gold and phosphorus, and + 
chlorobromide, by M. L Lindet.—On a method of prodi 
the alkaline earthy manganites, by M. G. Rousseau. -On 
development of the Hematodes, and especially of 4s 
megalocephaia, by M de Lacaze-Duthiers.—On Adamsia par 
and its association with Aupagurws Prideauxi ; a hitherto 
recorded instance of symbiosis, by M. Faurot.—On the y 
sites of Mana vulgaris, by M. R. Saiot-Loup.—First tract 
the presence of Permian rocks in Brittany, by M. Ed. Bu» 
— On the Pe:mian formations occurring in the departmen 
Aveyion and Hérault, by M. J. Bergeron.—On the distrib» 
of luminous intensity and visual intensity in the solar spect 
by M. Aug. Charpentier.—On a case of cebocephaly (atre 
of the nasal process), complicated with partial anencepF 
observed in a foal, by M. Dareste.—Attenuation of the che 
virus, by MM. Nicati and Reitsch. Fiom a senes of ex 
ments made on the guinea-pig the authors conclude that 
cultivated virus loses all efficacy after a few weeks.—P} 
graphic experiments in a balloon, by M. G, Tissandier. Dw 
an ascenton June 19, 1885, in Paris, the author, aided b 
J. Ducom, obtained some excellent photographs at eleva 
ranging from 605 to 1100 metres. By the new processes o 
stantaneous photography these operations have been gr 
facilitated, and may render effective service ın time of we 
Remarks on a partial earthquake felt only on the surface on 
ground in the Department du Nord, by M. Virlet d’Aow 
Note on the microzymas of the Jequirity plant, by MM 
Béchamp and A. Dujardin. 
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THE UNIVERSITY OF LONDON 


+ 

(ANTO ATION met on Tuesday to consider the 

report and draft scheme submitted to it by Lord 
Justice Fry’s Committee. After a somewhat lengthened 
debate the House adjourned till November 3, when no 
doubt their consideration will be resumed. 

We do not think much is lost by the delay. As we 
pointed out last week, the scheme has at first sight an 
aspect of complexity. But this anses in great measure 
from the technical form and language with which it is 
necessary to invest provisions intended to receive legis- 
lative effect. We do not think the underlying principles 
are difficult to disentangle, but it could hardly be ex- 
pected that such a body as Convocation would grasp them 
without considerable oppoitumity for explanation and 
discussion. 

The particular date which the accident of circumstance 
determined for the meeting was in some respects un- 
fortunate. Many of the medical graduates who might be 
expected to support the scheme were drawn away by the 
meeting of the British Medical Association at Cardiff. 
In November all the medical schools will be in full 
activity, the leading teachers in every faculty will be in 
town, and the preliminary ventilation which the scheme 
has now received, followed, as it will be, by the discussion 
and reflection of the vacation, will prepare Convocation 
for a definitive decision in the autumn. 

What that decision should be there can hardly be any 
doubt in thg mind of any reasénable person. The re- 
markable attention bestowed by the leading journals on a 
purely academic question goes far to prove that the ear of 
the public is ready to entertain any reasonable proposals 
for the development of real university work in London. 
It is for the graduates in Burlington Gardens to decide 
whether they will approach the task or leave it to some 
new organisation which may be created for the purpose. 
That the thing sooner or laterin some shape or other will 
be done we have not ourselves a shadow of a doubt. 

The Association for promoting a Teaching University 
for London has suspended ta some extent its own efforts, 
pending the action of Convocation, to which in its first 
report it has given its cordial support. The Association 
and the Committee of Convocation do not, however, seek 
to attain their objects quite on the same lines, and the 
identification by some of the speakers on Tuesday of the 
views put out on behalf of the two perfectly distinct 
bodies introduced a certain amount of confusion into the 
debate which no doubt the present opportunity for 
further considerafton will go far to remove. 

Of the debate itself little is to be said. Lord Justice 
Fry’s speech explanatory of the scheme had the quality 
of lucidity which every one expected from him. But 
more than this, he exhibited a largeness of view in con- 
templating the possible future of the University which 
might have been expected to carry with it a more en- 
thusiastit sympathy from Convocation than it obtained. 
The criticisms which followed were mostly on points of 
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detail, and, on the whole Convocation, without being 
adverse, evidently felt that it should like more time for 
reflection. 


THE EVOLUTION OF THE PHANEROGAMS 

L’Evolution du Règne Végétal, Les Phanerogames. Par 
MM. Marion et Saporta. (Bibliothéque Scientifique 
Internationale, 1885.) 


So the appearance of the first volume of this 
“/ important work the views of the authors have been 
subjected to more than one attack, and they have turned 
aside to vindicate the correctness of their interpretation 
of the often obscure fossils upon which our knowledge of 
the earhest forms of plants is based. The wisdom of the 
delay is unquestionable, for it would have been useless to 
continue a work whose foundations had been shaken, by 
adverse criticism. It 1s not to be expected that their 
views will even yet be universally acceptable, for the 
difficulties attending the study of fossil plants are such 
that its most experienced professors are still scarcely 
agreed upon some of the fundamental questions. It is 
well known that Prof. Williamson 1s opposed to the 
French school as to the gymnospermous nature of several 
groups of Carboniferous plants, and in addressing the 
British Association in 1883 (NATURE, September 20, 
1884) he criticised in advance some of the main facts 
dwelt upon in this work. In contrast to the divergent 
views of English investigators, the greatest workers in 
France, including the honoured names of the late Adolphe 
Brongniart, and of MM. Grand’-Eury, B. Renault, Marion, 
and de Saporta, are in complete accord. Their work 
presents for the first time a complete outline of the evo- 
lution of the vegetable kingdom, and its importance and 
novelty are such as to demand a critical as well as friendly 
examination, 

In the former volume it will be remembered (NATURE, 
May 26, 1881) the authors endeavoured to trace the deve- 
lopment of vegetable life from the protoplasmic body, 
differentiated from animal life in no way other than 
through the conversion of a portion of 1ts protoplasm into 
chlorophyll, to the heterosporous cryptogams. The 
present volumes prove that there is an almost direct 
passage from the latter to the far higher phanerogams. 

There is no need to argue at the present day that if 
phanerogams were differentiated from cryptogams this 
must have taken place in very remote times; and ıt is 
equally certain that evolutionists will be disposed to 
anticipate that the initial differences between them must 
at first have been relatively imperceptible. An hetero- 
sporous cryptogam in which the microspores penetrate 
to a solitary macrospore in order to effect fertilisation, 
and in which the prothallus is enclosed and germination 
takes place in situ, is well on the road to become a 
phanerogam and, moreover, a gymnospermous one, if 
the macrosporangium be not protected by any leaf modi- 
fied into a tegumentum The change in the reproductive 
organs was accompanied and preceded by modifications 
in the vegetative organs, and the transformation 1s actu- 
ally found to have progressed through three distinct 
stages—the progymnospermous, the gymnospermous, and 
the melagymnospermous. 

The Progymnosperms are among the earliest plants 
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known, and already occupied an rmportant position in 
Carboniferous floras. Though they ate now completely 
extinct, the Cycads have to some extent preserved their 
characteristics. They retained many characteristics of 
the cryptogamic Stock whence they originated, which are 
completely lost to remote descendants of the present day. 
As the earliest connecting links between Cryptogams and 
Phanerogams their morphology is pecuharly interesting, 
and the exquisite preservation of many of their silicified 
or calcareous stems permits the minutest details of this 
part of their structure to be studied. 

That Cryptogams reached a far higher stage of deve- 
lopment in the Palzozoic tıme than exists in any living 
representative is one of the few facts that has not been 
disputed. One of the best-known of these is Lepidoden- 
dron, a tree-like plant allied to the Lycopodiacez. Its 
structure has frequently been described, and presents 
nothing unusual to Cryptogams. But in Sigillaria, a plant 
strongly resembling ıt in nearly every other respect, we 
find a radiating vascular cylinder or woody zone in the 
cellular stem, with unmistakeable exogenous growth. It 
1s richly supphed with medullary rays, and, Prof. William- 
son allows, presents clear evidence of interruptions to 
growth, succeeded by periods of renewed vital activity. 
The same writer also describes the prosenchymatous and 
the parenchymatous structure investing the woody zone 
as a bark, and remarks that, although not divisible into 
three layers, the enormous development of the elongated 
prosenchymatous fibres or bast-tissue in the inner layers 
of the epidermis of the fossil stems 1s a manifest fore- 
shadowing of the presence of that same tissue in the 
bark of living exogens, especially the Cycads. In Di- 
ploxylon there 1s a further development, the woody zone 
being made up of an inner or medullary vascular cylinder, 
either interrupted or continuous, composed of large 
scalariform vessels without definite order, and an outer 
cylinder of scalariform vessels of smaller size arranged ın 
radiating fasciculi. There is no difference of opinion as 
to the exogenous nature of the woody zone, which bears 
a relatively small proportion to the diameter of the stem, 
and as to the presence of medulla or pith and bark; but 
while Adolphe Brongniart and our authors class Sigillaria 
in consequence as a low form of exogen, a progymno- 
sperm, Prof. Williamson and some of the German authors 
piefer to regard it as a highly-developed Cryptogam. He 
possesses specimens which conclusively prove to him that 
the exogenous wood 1s undeveloped in the young stages, 
and that young stems of Sigillaria are indistinguishable 
from Lepidodendrons ; but though there is a gradual pass- 
age from one to another, the typical Lepidodendron never 
produced a hgneous zone. Sir J. W. Dawson, who 
has done much to elucidate this subject, believes that 
even some Lepidodendrons are exogenous, and that 
all Sigillarias are so. The evidence goes to prove 
that unquestionable Lepidodendrons in youth gradually 
acquire the internal features, potably the exogenous 
ting, characteristic of Brongniart’s gymnospermous 
family of Sıgillariæ. So far as its bearmg on evolu- 
tion is concerned, the differences of opinion scarcely 
affect the question. Whether they are looked upon as 
Cryptogams with exogenous growth, or exogens with 
cryptogamic characters, they are equally valuable as 
connecting-links, and if we agree with Prof. Williamson 


that they pass direct into true Lycopodiacea, the chain 
only becomes so much the moe direct and complete. 
During growth the woody or exogenous zone increased for 
a certain period, but this was quickly arrested by the 
absorption or destruction in some way of the Cambium 
layer. The subsequent increase in diameter took place 
mainly in the cortical system, and to :t the growth and 
solidity of the stem was principally due. The exogenous 
element ın the oldest known trees is thus seen to have 
been transitory and subordinate, for had it persisted in- 
definitely, the continued generation of fresh layers or new 
rings of growth would have produced true dicotyledonous 
stems. It is suggested that until seasons, or alternations 
of activity and repose, replaced the earlier uniformity of 
climate, an exogenous growth would have been of relatively 
little use to the plant. 

Sir J. W Dawson has observed specimens of Sigil- 
larian stems possessing still more definite exogenous 
characters, and in Poroxylon M. Rénault finds that the 
wood ıs dotted with areolated punct# similar to those 
distinguishing the spiral vessels of Cycads and Arau- 
cariz. Still the structure of their stems agree in so 
many respects with those of the highest heterosporous 
Cryptogams, the Lepidodendrons, that the difference 
between them remains almost insensible. Moreover, the 
Sigillarias are not supposed to be in the direct line of 
the evolution of Gymnosperms, but an offshoot which was 
quickly extinguished, and even in the Carboniferous time 
exogenous trunks were growing side by side with them. 
The construction of their stems was greatly varied, and it 
is evident that their plan of growth was susceptible of 
very considerable modification and development. It is 
now universally acknowledged that some Stigmarias are 
the roots of Sigillaria, yet here again we find a remarkable 
divergence of opinion, for while our authors regard them 
as rhizomes capable of bearing leaves as well as roots, 
Prof. Williamson contends that they are merely roots 
with rootlets. The Stigmarian rhizomes were procumbent 
and vegetated in the soft mud, Sigillarian stems budding 
from them occasionally, erect and cylindric, and crowned 
with a mass of Jong and linear leaves whose scars, im- 
pressed upon the bark, give rise to complex and beautiful 
tesselated designs To how great an extent their fruiting 
organs preserved their cryptogamic attributes is unfor- 
tunately even yet imperfectly known. 

The next type of piogymmospermous stems, that of 
Calamodendron, is more remarkable because more ab- 
normal, for it possessed a hollow fistular stem with verti- 
cillate leaves, closely resembling in appearance a gigantic 
Equisetum. Here again there is an irreconcilable 
divergence between the views of the French authors and 
those of Prof. Williamson. ‘The former separate Calam- 
ites from Camalodendron, believing them to have been 
confounded simply because the castseof the interior of 
the hollow stems of both accidentally present the same 
grooved and articulate aspect, though morphologically 
they completely differ. Calamites they maintain to be a 
Cryptogam whose thin walls presented within and without 
the same structure as those of Equisetum. Prof. William- 
son urges that no such Calamite has ever been found, but 
that, however thin the walls of a specimen may,be, they 
always show the Calamodendron structure if any is pre- 
served, and that the points of agreement are too remark- 
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able to be a mere case of mimicry between a cryptogam 
and a gymnosperm. Our authors, however, lay stress on 
the fact that there are two very distinct types of articu- 
lated root, belonging respectively to the two genera m 
question, but although Prof. Williamson recognises them 
both, he does not specially.comment on the fact. As to 
masters of fact relating to the structure of the Calamo- 
dendron stem, opinion does not differ, but the Professor, 
as in the case of Sigillaria, views them as Cryptogams of 
exogenous growth, without, however, admitting the close 
relationship to the Equisetacee advocated by Mr. 
Carruthers. 

The stems of Calamodendron were filled in solid with 
pith or cellular parenchyma when young, but became 
hollow with age, the fistular mterior of the stem consisting 
then of a linear series of oblong chambers, making an 
entire internode and separated from each other by trans- 
verse medullary diaphragms, The exogenous zone con- 
sisted of numerous woody wedges separated from each 
other by peculiar prolongations of the pith, to which 
Prof. Williamson assigns the name of primary medullary 
rays, while secondary medullary rays separated the con- 
stituent vascular lamine of each- wedge as in recent 
Exogens. These extended vertically from node to node, 
when they underwent a change. The apex or inner face 
of each wedge originates in a duct or canal. Investing 
this woody zone was a thick cellular cortical layer without 
vessels, The bark is very rarely preserved and is not 
exogenous in character, the tripartite division of existing 
Coniferze not being present. The outer surface appears 
to have been smooth, and not fluted longitudinally, at the 
same time masking the articulations. Camalodendron 
thus possessed exogenous wood playing exactly the same 
rôle as in Sigillaria, surrounding the pith, and closely 
resembling the first year’s shoot of a recent conifer; but 
it differed ın the verticellate arrangement of its appendicu- 
lar organs, The structure of the root hardly differs from 
that of the stem, this indicating, according to the authors, 
a peculiarly primitive type, and the rootlets grew from the 
nodes and were branching. Prof. Williamson states, on 
the other hand, that the root is adventitious and not a 
prolongation of the main axis. The leaves or branchlets 
were distributed on the trunk at regular distances on the 
line of the nodes, which were pretty close together, 
alternating regularly from one to another, so that the 
appearance resulting was that of a quincuncial arrange- 
ment, the more obvious on account of the concealment of 
the nodes by the bark. There is no direct proof, but the 
authors believe that the foliage known as Archzocolamites 
and Bornia, consisting of repeatedly dichotomosing acic- 
ular leaves arranged in verticels around nodes on slightly 
striated stems, really belongs to Calamodendron, in which 
case the male inflorescence was born in catkins some- 
thing like those ofthe Taxes. Sir J. Dawson, however, 
states that he has found leaves like those of Asterophyl- 
lites attached to stems of Calamodendron. The fruiting 
organs are still very imperfectly known, but Prof. William- 
son believes them to have been a heterosporous Strobilus 
like those of Lepidodendron. The authors, in conclusion, 
remark upon the resemblance between leaves of Bornia 
and those of Trichopitys and Bryon, which are true Salis- 
buneg, for, though the one is verticellate and the other 
spiral in disposition, the possibility of an easy transition 
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from one to the other ıs exemplified in Calamodendron, 
and both modes occur together in existing Cupressinez 
and the young Abietinez. 

Prof. Williamson believes that Calamites and Camalo- 
dendron axe one and the same plant, and this a cryptogam. 
Against the exogenous wood he sets the cryptogamic bark, 
the Strobilus with Calamite structure full of spores, the 
adventitious roots and the verticellate arrangement of the 
leaves. It seems hardly possible, however, that such 
observers as A, Brongniart, M. Grand’-Eury, M. Rénault, 
and our authors can all be mistaken. In the former volume 
a graphic description was given of the growth of the 
Equisetum-like Calamites as they occur at St. Etienne. 
Prof. Willamson has not come across an undoubted 
Calamite, and very prudently disbelieves in their exist- 
ence, but his evidence seems negative rather than positive, 
and we have already seen in several instances that céal- 
plants may have flounshed in great numbers in one 
country and yet be exceedingly rare in another. The 
Carboniferous lasted over an immense period of time, 
and there appears less reason, as their plants become 
more completely known, to suppose that the forests were 
then composed of few types universally distributed. 
Development was proceeding actively, and it is quite 
conceivable that a gigantic primzval Cryptogam might 
take on phanerogamous characters without greatly modi- 
fying its external appearance. 

Another remarkable cryptogam with exogenous wood is 
described by Prof. Williamson as Astromyelon. The 
stem was hollow, and except that it was not articulated, 
resembled that of Camalodendron. It appears that the stem 
and branches grew together under exactly the same relation 
as those observable in an ordinary exogenous tree, the 
latter not differing materially in their outward appearance 
from those of an ordinary pine. He appears to have felt 
hesitation in classing it, as he uses the expression “I am 
inclined to place” ıt among Cryptogams. Its affinities he 
considers to be with Marsilea, and we have thus—perhaps 
—in the coal-measures arborescent representatives of the 
Lycopodiacee in Lepidodendron, of Equisetacez in 
Camalodendron, and of Marsiliacee in Astromyelon, all 
of them having possessed rudimentary exogenous trunks. 
J. STARKIE GARDNER 


HARBOURS AND DOCKS 
Harbours and Docks. By L. F. Vernon-Harcourt, M.A. 
(Oxford: Clarendon Press, 1885 ) 
> the authors previous work on “ Rivers and Canals ” 
the science of hydraulic engineeiing received a valu- 
able addition and the subject was treated, as far as it was 
necessary for inland works, in a masterly manner, fully 
upholding the author’s high standing in his profession. 
We have now another work by the same author, in which 
the sequel to “ Rivers and Canals” is given. In “Harbours 
and Docks,” sea-works and kindred engineering subjects 
receive full consideratién, the two books containing to~ 
gether an excellent collection of data on hydraulic 
engineering generally. £ 
Of all the many branches of the engineering profession, 
that of hydraulic engineering pertaining to sea works and 
similar constructions trusts less to theory and more by far 
to practice than any other. The hydraulic engineer for 
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sea works has no convenient formule to guide him, 
but only previous experience and precedent. This is 
evident from the volume before us, for most of 
the sea works described are improvements on previous 
constructions. . 

The author commences with a description of the 
natural laws which govern the general movements of the 
sea, the causes and action of its waves, tides, currents, and 
consequent changes in the coast line, the knowledge of 
which ıs all important when- any new works are pro- 
jected ; indeed, it is not too much to say that many sea- 
works have proved very expensive in their maintenance 
owing to ignorance of the above conditions when they 
were designed. | 

The author divides the various types of harbours into 
five classes—(1) estuary harbours; (2) harbours with 
back-water ; (3) harbours partly sheltered by nature; (4) 
harbours protected solely by break-waters; (5) peculiar 
types of harbours with detached break-waters. After 
having given long and clear descriptions, with excellent 
illustrations of the several types, the author remarks with 
reference to the first three classes and their shelter from 
the sea -—“ Some natural shelter exists in all the harbours 
referred to above, but it will be noticed that the amount 
of shelter varies considerably. Thus whilst at Cherbourg, 
Plymouth, Wick, Genoa, and Barcelona the entrance 
alone of a complete bay requires protection ; at Holyhead, 
Table Bay, and Alexandna only a portion of the extensive 
bays in which the harbours are situated can be utilised, 
though the existence of the bay diminishes considerably 
the exposure; and lastly, at Dover, Newhaven, and 
Colombo projecting points of the coast, rather than 
regular bays, are taken advantage of for the site of a 
harbour.” After discussing the last two classes of 
harbours, we have the conditions which govern the size 
and position of the entrances to harbours explained. We 
commend these chapters to the careful perusal of those 
who take an interest in the proposed harbours of refuge, 
for here will be found considerable information concerning 
the advantages of the several sites proposed. 

Chapter V., and those following, until the end of Part I. 
of the book is reached, deal with perhaps the most im- 
portant of all sea-~works—viz break-waters. The author 
classifies their several modes of construction into three 
classes—(1) mound of rubble and concrete blocks ; (2) 
mound with superstructure ; (3) upright wall. Under 
these heads we find all the principal break-waters, each 
being well described, the construction explained, and 
reason given for any special work. 

It is mteresting to follow the gradual increased use of 
Portland cement concrete in the place of natural stone, 
and, as the latest break-water, we may take the one at 
Newhaven now in construction, This break-water is 
practically one solid mass of cement concrete. It is built 
on the upright wall system, with concrete in bags de- 
posited from hopper barges on the chalk bottom up to 
low-water, and concrete-in-mass above. The bags each 
contain about 104 tons of concrete, the concrete being 
mixed by a special machine consisting of a screw working 
in an inclined cylinder, the materials being added at one 
end, water, being added during the transit, thoroughly 
mixed concrete coming out at the other end. 

In Part I. of the volume is to be found every informa- 


tion with regard to sea-works generally ; the descriptions 
and details of the construction of the Manora break-water, 
Madras harbour, and Alderney break-water among the 
many others, are extremely interesting, being as well 
written as they are good. Of the American break-waters 
described, those constructed dn the large Jakes, are, 
as may be expected, principally constructed of woed, 
some being bound together by means of iron ties. The 
form taken 1s generally crib-work, floated out to the site 
in sections, and filled with stone. Before leaving 
the subject of break-waters we will quote the author’s 
opinion on floating break-waters; this is interest- 
ing at the present time on account of the late experi- 
ments at Eastbourne and other places. He says :—~ 
“Various schemes have been suggested from time to 
time for arresting waves by means of floating break- 
waters moored in position. It has been imagined that 
the undulation being on the surface might be stopped or 
reduced considerably by an obstacle at or near the surface, 
and thus the cost of building up a break-water from the 
bottom could be saved; though, in the case of large 
waves, the undulatory motion is not simply superficial, 
yet, undoubtedly, the power of the waves would greatly 
diminish if the upper portions could be arrested in their 
progress ; and the gain in dispensing with a solid struc- 
ture founded on the bottom of the sea would be very 
great.” He then tells us of several forms tried which 
were not successful in reducing the waves, and in con- 
clusion says :—“ The force of waves is so great, as indi- 
cated by its effects in moving huge masses, that no fragile 
floating moored construction could possibly oppose an 
adequate resistance. The accumulated power of the 
wind, acting through the medium of the waves, cannot 
be evaded, but must be met; and this can only be 
effectually accomplished” by a solid break-water.” This 
part of the book concludes with a chapter on lighthouses, 
beacons, and buoys; the construction and cost of all the 
important lighthouses is given and admurably illustrated. 

In Part II. “docks” receive very full consideration, 
Chapters XIX. and XX. dealing with sites, preliminary 
works for docks and dock walls; suffice it to say that all 
these are treated in such a way as to render it evident 
that the author is thoroughly master of his subject. 
In Chapters XXI. and XXII. the usual fittings pertain- 
ing to docks are discussed, their entrances and locks, 
dock-gates and caissons of all kinds thoroughly described, 
and their varied construction under different conditions 
explained. All the following chapters, which occupy the 
last 150 pages of the book, are taken up with a general, and 
in some cases a detailed, description of some of the more 
important English and foreign docks; itis needless to 
say that they are all thoroughly well treated, and the 
trade statistics are carefully given and useful comparative 
distinctions drawn. 

As a work on hydraulic engineering we can confidently 
recommend it to all those who are interested in the sub- 
ject, feeling convinced that it will be found a most useful 
book. The author has produced, and students will profit 
by, a book well written, sound, and most useful in forward- 
ing the science. Both volumes do credit to the publishers, 
the plates are good and well executed. These volumes 
ought to find a place in every technical hbrary in the 


country. 
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OUR BOOK SHELF 


Lehrbuch der vergleichenden Mikroskopischen Anatomie. 
Von Dr. Herman Fol. Erste Lieferung. (Leipzig, 
1884) 

THE present volume is the first of a work which promises 
to be in many respects*an important addition to the 
litérature of microscopic anatomy. It describes in clear 
and concise language most of the commendable methods 
used by the author himself for examining and preparing 
microscopic specimens of animal tissues. 

The methods of injecting vessels and cavities, the 
nature and preparation of the various materials and 
apparatus useful for injection, the theory and practice of 
the microscope and practice of the auxiliary apparatus 
are treated thoroughly, the theory and practice of 
drawing microscopic objects, the methods most use- 
ful for making micro-photographs, and for showing 
stereoscopically small objects, are fully described and 
illustrated, and will be found most useful and instructive 
reading. Next, the methods for examining living tissues, 
for fixing and hardening them, then the various ways for 
embedding and making sections, are minutely described. 
The last or seventh section is one of the most important 
ones, giving an excellent résumé of micro-chemical reac- 
tions, including the osmic acid gold and silver methods, 
and the methods of staining tissues with carmine, hema- 
toxylin,; and the various ine dyes. 

o each section is added a useful bibliographical 
summary. On the whole the book 1s an excellent guide 


for microscopists, both teachers and orginal workers. 
- E. KLEIN 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that ot ts impossible otherwise to*insure the appearance even 
of communications containing interesting and novel facts,] 


Unconscious Bias in Walking 


THE results of some experiments recently made to ascertain 
the cause of the well-known phenomena of “‘ unconscious bias in 
walking ” will perhaps be of interest to your readers in connec- 
tion with the various theories presented in the discussion of this 
subject in NATURE (vol. xxix. pp. 262, 286, 310, 356, 384, 


452). 

Within the past six months over 2500 anthropometric 
measurements have been made of students in the three higher 
classes of the Massachusetts Agricultural College, including the 
relative length and strength, muscular development, &c., of the 
limbs, and the bias in walking of forty-nine individuals has been 
carefully determined, with results as given in the following 
summary statement. 

In making these measurements I have been assisted by Dr. F. 
Tuckerman, of this place, who will collate the data obtained in 
their relations to bilateral symmetry. 

The tests to determine the bias in walking were made in the 
drill-hall of the College, 2 room with a hard smooth cement 
floor, well adapted to this purpose. 

For convenience in reoing the curves of divergence a 
meridian or base line was drawn through the middle of the 
floor lengthwise of dhe hall, and on each side of it lines of 
departure were marked 1 metre apart, while the latitude was 
indicated by transverse parallel lines every 2 metres. 

In trials to determine the bias, the individual was placed on 
the meridian line 2 metres back of the first parallel, and after 
he had well fixed the bearings of the line, he was blindfolded 
and started at a rapid, but not hurried pace. If he crossed the 
first parallel of latitude on the meridian line, he was allowed to 
proceed, but if a marked divergence from this line was made he 
was sto , and a new start was made in the mght direction. 
Small sticks were laid down on each parallel of latitude at the 
point of eee by assistants conveniently placed for this 
purpose, and at the end of the course the line of march could be 
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readily seen. In some cases irregularities ın the curve indicated 
either a hesitating or constrained effort in walking, or errors in 
marking the precise point of transit, 

In these cases the trials were repeated, until a reasorfably true 
curve was obtained. A record was then made of the distance 
from the nferidian line, to the right or the left of the point of 
crossing on each parallel of latitude. 

From this record the curves made were plotted on a diagram, 
so that they could be readily compared and their peculiarities 
noted. 

That the relative length and stre 
relation to the bias in walking 
following tabular statement :— - 


of the legs has no direct 
be readily seen from the 


TABLE I. 
In 1 the right leg is 
In 2 the right leg is longest ... ete of legs not 
3 (One of these presented the \ tested 
greatest difference in length 
bi of legs, and the other more 2 
-£ than the average of those with 
a right leg longest) 
Q 
2 In 1 the right leg is 
tr t 
In 3 the legs of equal length ... fn Pea left leg is 
stiongest (a) 


Four are right-handed. 2 
One uses right and left with equal dexterity (a). In pointing 
at a distant object with both eyes open, in three the right eye is 


dominant, im one the left eye ıs dominant, and in one both eyes 
are apparently used to dete:mine the range. 
TABLE II. F 
In 2 the right leg is 
J strongest i 
g |In 5 the ight leg 1s longest A left leg is 
a In 1 the strength of legs 
+ not tested 
4 In 3 the right leg is 
z ; strongest (a 
S In 4 the left leg is longest ae oe aes leg is 
2 stiongest 
E In 2 the right leg is 
strongest (a) 
left leg is 


In 5 the legs are of equal length In 3 the 
| strongest 

All are nght-handed. 

In pointmg at a distant object with both eyes open, in 12 the 
right eye is dommant, and in 2 the left eye is dominant, the 
latter in the groups marked (a). 

TABLE III. 
In 5 the nght leg is 

strongest (a) (b) 





MEES In 2 the left leg is 
In 8 the 1ight leg is longest rae ia g 
In 1 the legs of equal 
s strength 
3 In 5 the right leg is 
oe) strongest (6) 
. . I the left 1 is 
a In 10 the left leg is longest aipat O eg 
< In r the legs of equal 
2 E strength 
E In 5 the right leg is 
è strongest È 
In the left leg is 
In 12 the legs of equal length ... ionge (3) °g 
In 2 the strength of legs 
not tested 
One is left-handed (a). Twenty-five are right-handed. Four 


use right and left with nearly equal dexterity (2). In pointing 
with the finger at a distant object, with both eyes open, in 22 
the right eye is dominant, in six the left eye is dominant, and in 
2 both eyes are apparently used to determine the range. 
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The relative Jezterity of the legs was tested in a number of 
cases, but a press of other duties prevented further experiments 
in this direction, From the tests made, however, it is obvious 
that there is no direct relation of the :elative dexterity of the 
legs to the bias in walking. 

rom these experiments it ıs evident that the “cause of the 
observed unconscious bias in walking is not to be found in the 
meee proportions, or relative strength, or dexterity (?) of 
the legs. 

The applicaton of well-established physiological principles 
will, however, furnish a 1eady explanation of the phenomena in 
question. 

The co-ordination of the voluntary muscles is the exclusive 
pieiogative of the nervous system and the senses are impoitant 
factors in all movements involving a definite direction. The 
muscles of locomotion when called into action under ordinary 
conditions, as when walking in a straight line, me co-ordinated 
or brought into an orderly couelation, by impulses conveyed to 
the nervous centres through the afferent or sensory nerves, but 
when ın the dark, or in a mist, or when one is blindfolded, the 
senses are not available as a guide to direction, the co-ordinating 
nervous mechanism is dormant, and a divergence from a right 
line is made to the right, or the left, from a lack of equilibrium 
in the action of the efferent or motor nerves. 

In several of the trials, to dete:mine the bias in walking, inter- 
1uptions occuried before the course was completed, by the open- 
ing of the door at the side of the hall and the talking, ın a low 
tone, of the visitors, which served as a guide in orientation, and 
the curve made before the interruption was suddenly corrected 
to a line parallel to the meridian, 

Tn all of the trials the greatest care was taken to prevent the 
senses fiom gaining clues.to the right direction. 

Unconscious bias in walking ıs obviously the 1esult of vital 
activities involving complex actions and reactions in the nervous 

em, which may be clearly defined in general terms, while the 
etais of the obscure changes taking place in the nervous 
mechanism cannot, in the present state of our knowledge, be fully 
traced. Moreover, it is evident that the phenomena in question 
must be studied from the same stand-point of other biological 
processes which cannot be explained or expiessed by purely 
physical or chemical conditions. MANLY MILES 
assachusetts Agricultural College, Amherst, 
í Mass., Apiil 7 





The Flora of Canada 


THe review byMr.J G. Baker in your last number (p. 242) of the 
second pait of Prof. Macoun’s ‘‘ Catalogue of Cana Plants ” 
prompts me to send you a few notes on some of the features of 
the flora of Canada, which I had an unusual opportunity of ob- 
serving last autumn under the guidance of Prof. Macoun in the 
neighbourhood of Ottawa, and again in the magnificent railway 
trip given to members of the British Association by the Canadian 
Pacific Railway Company from Lake Superior to Kicking-Hoise 
Pass in the Rocky Mountains, 

Throughout Eastern Canada and the Eastern United States 
the European botanist is struck with the strange intermingling, 
in the wayside flora, of forms new and stiange with those 
familiar by every roadside and in every hedge-bank in England. 
Away from human habitations the flora 1s almost altogether 
novel, but near houses, introduced purposely or accidentally, 
the English weeds are nvallmg and even supplanting the native. 
I was particularly struck with noticing the vegetation of the 
grass lawn by the hotel on the Catskill Mountains at an eleva- 
tion of about 3000 feet. It consisted almost entirely of the same 
species as“ you would expect to find in similar situations at a 
lower altitude in the old country: Achilea Millefolium, Daucus 
Carota, Aed H major, Chenopodium album, Cnicus lanceolatus, 
&c., most or all of them importations. Elsewhere, in the east, 
you find docks, milfoil, thistles, shepherd’s purse, jostling 
-Asters, Asclepiases, Amaranthuses, Sglidagos, and other peculiarly 
American weeds, Exactly the same thing is taking place with 
introduced animals. I was staying at a farmhouse in Ontario, 
not far from Niagara, and was told that the English house- 
sparrow made his appearance there about three years since, and 
is already as abundant as in England, and a terrib'e nuisance. Some 
English plants, however, like onr daisy and piimrose, seem to 
refuse to naturalise them.elves to the American soil and 
climate. 

Everywheie the lines of the railways are marked by the advent 
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of the foreigner. As Prof. Asa Gray said at Montreal, even 
English w now travel by express train. It is most mter- 
esting, 1n travelling Westwind over the vast continent, to note 
the gradual disappearance of European and the unrivalled 
supremacy of American types. But it is not only westwards that 
the tide of floral conquest makes its way. A fellow-traveller of 
our party had the good fortune t8 gather, near Port Arthur on 
Lake Superior, where we were detained twenty-four hous by 
stress of weather, a grass, Dekmannia erucaformis, 300 miles 
east of any locality previously recorded 
Although ın the main the mdigenous American flora is alto- 
etier diferent specifically from ours, yet there are exceptions. 
am not now speaking of the Alpine fiora of the Rocky Moun- 
tains, which agiees to a wonderful extent generically, and even 
specifically, with the flora of the Alps, Pyrenees, or Grampians. 
overing the vast extent of ground from the eastern sea-board 
to the Rockies are a few species undoubtedly indigenous and 
absolutely identical with Ewopean and even English forms, I 
may mention three illustrations taken from widely-separated 
natural orders—/olentidla fruticosa, Campanula rotundifolia, 
and Linaria vulgaris. How to reconcile these facts with any 
theory accounting for the geographical distribution of species on 
the face of the earth it is difficult to say. 

Even more interesting are those cases where American and 
European plants are regarded as belonging to the same species, 
but where there is a certain difference difficult to define, but 
recognisable at a glance. To take, again, three exumples :— 
Among the most cosmopolitan of ferns are Osmunda regalis and 
Pteris agutlina. Abundant throughout Canada, there 1s yet, 
in both cases, a general habit by which they are at once dis- 
tingmshed from the English forms. Again, the American 
Plantazo mayor is all but indistingmshable from the English 
wayside weed. And yet, it ıs said, American horses know the 
difference. Prof. Macoun 1s contemplating a visit to Europe 
next year, when one of his special objects will be to compile an 
account of these closely-allied but yet distinct eastern and 
western forms. It is possible that such a comparative list—and 
it could not be in better hands—may thiow some light on some 
of the many still unsolved problems connected with the evolu 
tion and distiibution of species, ALFRED W. BENNETT 








The Fayina of the Seashore 


In addition to the instances fiom the Mollu$can class men 
tioned in the interesting letter from Mr. Arthur R. Hun 
(NATURE, pp. 243~4), as illustating—after Prof. Moseley’: 
most valuable contribution—‘‘the vanety of method exhibitec 
by the littoral fauna in resisting wave-curients,” may be men 
tioned one of a higher class among the fishes—viz., the commor, 
smooth blenny (Blennius pholss) 

No one who has hunted for this pretty little fish in rock-pools 
or who has kept it ın an aquarium, can have failed to notice it 
remarkable adaptation to the ever-varying envionment of th 
litto.al zone. The angular form of the head and smooth 
mucous-covered body enable it readily to burrow within th. 
smallest crevices of the rocks, to prevent its being washed ashor» 
when the tide is coming in, and to prevent its being caned inti 
deep water when the tide is going out, where it would readil: 
fall a prey to rapacious fishes, as ıt has apparently little powe 
to swim freely to a distance, not needing to do so ın shallov 
water. Its peculiarly modified ventral fins, forming almos 
anterior limbs, enable it to cling secmely not only to weeds anc 
rocks, but even to perpendicular surfaces, for similar purposes te 
those above stated, while its beautifully-marked body—o 
splashed dark and light greens—seems to be a case of mimicr 
of the sea-weeds which afford it protection from its natural ene 
mies among its own class and those of the higher Crustacea 
An allied deep-sea genus (drharricas, fhe wolf-fish), whos 
ancestor was probably a littoral blenny, has the ventral fine 
entirely wanting, and the head is round, for the obvious reasom 
that it does not need to cling to surfaces nor to burrow i 
cievices, This fish is, however, compensated by a formidabl 
array of shaip teeth to protect it fiom its natural enemies. I 
the aquarium no fish, in my experience, 1s so readily tamed == 
the smooth blenny, so as to allow it to be handled, or exhibita 
such a high degree of piscine intelligence, arising doubtless fron 
long education, both inherited and acquired; in fhe varyine 
environment which is its habitat, A specimen now in me 
aquarium daily avails itself of the advantage of the diy ledge « 
the slope-backed tank “to get a mouthful of fresh air,” whillll 
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at other times it usually takes refuge in an untenanted old shell 
of the common whelk (Buccinun: undatus}, where it is secure 
from the gobies and other fishes in the tank, and where it 
watches—as one can see its fellows do so at any time on the 
sea-coast in the middle of a rock-pool—expecting the retuin of 
the tide and prepared to adapt itself thereto. In ‘‘A Year at 
the Shore,” pP 215-16, Mr. P. H. Gosse, F.R.S., mentions, 
on the authoiity of Mr. Ross,of Topsham, the case of a blenn 
whieh for five months proved ‘‘aieguiar and corect tide-indi- 
cator,” spending a poition of its time on the rock-work, and 
going back to the tank at the time of the return of the tide. 

I quite agree with Mr. Arthur R. Hunt’s idea that it would 
be a great gain if we could copy Nature a little closer, and have 
“‘working-models of the sea in some of our new aquariums,” 

Birmingham, July 22 W. R. HUGHES 





Artificial Earthquakes 


ProF. MILNRE’S experiments with artificial earthquakes in 
Japan, noticed in NATURE of June 4 (p. 114), show that the 
vertical free surface-wave had the quickest rate of transit, and 
this was taken to account for the preliminary tremors of an 
cartiiqnake, The normal wave travelled with a less velocity, 
and the tiansverse wave slowest of all. In the earthquakes 
which occur here fiom time to time there are generally, if not 
always, two distinct shocks felt, and it is possible that the 
second is the transverse wave following on after the swifter 
normal vibiation. I have not heard that there are any seismo- 
graphs in the Punjab, and in the alarm of the moment it is not 
easy to notice the direction of the motion without apparatus ; 
fortunately our earthquakes do not leave any automatic record 
in the shape of fissures or fallen buildings, But Prof. Milne’s 
experimental results are curiously confirmed by observations in 
Kashmir during the earthquakes of this month, which do not 
appear a to have quite subsided. The Kashmir correspondent 
of the ore Gruil and Military Gasette of to-day’s date writes 
as follows :—‘‘ The more severe shocks seemed to be followed 
by others in a different direction, hke cross waves. I noticed 
this in a boat which quivered all over during a severe earth- 
quake, but rolled somewhat afterwards ” T. C. Lewis 

Government College, Lahore, June 29 





The Recent Earthquake in Switzerland 


THE following is a table of events of the earthquake in 
Switzerland of June 20 last, compiled from numerous and inte- 
1esting observations of the phenomenon, obligingly forwarded to 
me from all parts of the country. 

The earthquake consisted of a series of shocks :— 

I. Preparatory Shocks.—Very weak and ill-defined from mid- 
night to 3 a.m. ; at Neuchatel and Chaud-de-Fonds. 

2. Great Shock —At 5.16 on the morning of June 20; at the 
centre of the earthquake. 

3. Consecutive Shocks. —At 7.26 am, June 22 at Neuchâtel ; 
at 8.30 a m. of June 22 at Vverdun, Payerne, Estavayer, Con- 
cise, Boudry, Neuchatel ; at 11 a.m. oi vane 23 at St. Imier; 
at 2.30 p.m. of June 23 at Neuchatel; at 9.20 a.m. of June 24 
at Yverdun (?)° 
~ The great shock had its centae near Yvonand and the central 
mea may be defined by the triangle formed by Yverdun, Neu- 
chatel and Payerne. The shock was strong enough to alarm 
the inhabitants, to displace some articles of furniture and even 
to throw down a chimney at Payerne. I assign to the shock 
the strength of number 6 on the scale of intensity, of which 
number 10 would stand for the highest d The shock was 
felt more feebly ın a vast territory extending as far at least as 
Geneva, Le Brassus, Le Locle, Bâle, Glaris, Thun, Saxon: 
that is, it traversed the whole plain of Westein Switzerland from 
the Jura Alps. A subterranean noise was heard very distinctly 
in the whole central area and even a little beyond it. 

The shock had very markedly the character of successive 
oscillations, horizontal or vertical, their diection differing 
according to the locality. Such is, indeed, the usual type of 
«eaithquakes, as has been shown by the study of them with 
registering instiuments, and it is interesting to notice that the 
various observations of the earthquake of June 20 all perfectly 

mconcur in ascribing to it this character. F. A, FOREL 

Morges N 


THE PITCHER PLANT 


THE variety of the Pitcher Plant (Sarracenia variol- 
aris) found in North America is carnivorous, being 
a feeder on various animal substances. 
Mrs. Mary Treat, an American naturalist, made, a few 
years ago, several experiments upon the plants of this 
species to be found in Florida ; and to the labours of this 


-lady the writer has been indebted, in some measure, in 


the preparation of this paper. 

The Sarracenia derives its name of “ Pitcher Plant” from 
the fact of its possessing the following curious character- 
istics. The median nerve 1s prolonged beyond the leaves 
in the manner of a tendril, and terminates ın a species of 
cup or urn, This cup 1s ordinarily three or four inches in 
depth, and one to one and a half inches in width. The 
orifice of the cup 1s covered with a lid, which opens and 
shuts at certain periods. At sunrise the cup is found 
filled with sweet, limpid water, at which time the lid is 
down. In the course of the day the lid opens, when 
nearly half the water ıs evaporated ; but during the night 
this loss is made up, and the next morning the cup 1s 
again quite full, and the lid is shut. ; 

About the middle of March the plants put forth their 
leaves, which are from six to twelve inches long, hollow, 
and shaped something like a trumpet, whilst the aperture 
at the apex is formed almost precisely in the same manner 
as those of the plants previously described. A broad 
wing extends along one side of the leaf, from the base to 
the opening at the top; this wing is bound, or edged with 
a purple cord, which eatends hkewise around the cup. 
This cord secretes a sweet fluid, and not only flying 
insects, but those also that crawl upon the ground, are 
attracted by it to the plants. Ants, especially, are very’ 
fond of this fluid, so that a line of aphides, extending 
from the base to the summit of a leaf, may frequently be 
observed slowly advancing towards the orifice of the cup, 
down which they disappear, never to return, Flying 
insects of every kind are equally drawn to the plant; and 
directly they taste the fluid they act very cunously, 
After feeding upon the secretions for two or three minutes 
they become quite stupid, unsteady on their feet, and 
whilst trying to pass their legs over their wings to clear 
them, they fall down. 

It 1s of no use to libeiate any of the smaller insects, 
every fly, removed from the leaf upon which ıt had been - 
feeding, returned immediately it was at hbeity to do so, 
and walked down the fatal cup as though drawn to ıt by 
a species of irresistible fascination. 

It ıs not alone that flies and other small insects are- 
overpowered by the fluid which exudes from the cord in 
question. Even large insects succumb to it, although of 
course not so quickly. Mrs. Treat says:—“A large 
cockroach was feeding on the secretion of a fresh leaf, 
which had caught but little or no prey. After feeding a 
short time the insect went down the tube so tight that I 
could not dislodge it, even when turning the leaf upside 
down and knocking it quite hard. It was late in the 
evening when I observed it enter; the next morning I 
cut the tube open; the cockroach was still alive, but it 
was covered with a secretion produced from the inner 
surface of the tube, and its legs fell off as I extricated it. 
From all appearance the terrible Sarracenia was eating 
its victim alive. And yet, perhaps, I should not say 
‘terrible, for the plant seems to supply its victims with a 
Lethe-like draught before devouring them.” 

If only a few insects alight upon a leaf no unpleasant 
smell is perceptible during, or after, the process of diges- 
tion ; but if a large number of them be caught, which is 
commonly the case, a most offensive odour emanates 
from the cup, although the putrid matter does not appear 
to injure in any manner the inner sutface of the tube, 
food, even in this condition, being readily absorbed, and 
going to nourish the plant. In fact, it would seem tha 
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the Sarracenia, like some animals, can feed upon carrion 
and thrive upon ıt. 

In instances in which experiments have been made with 
fresh, rw beef or mutton, the meat has been covered in 
a few hours with the secretions of the leaves, and the 
blood extracted from it. There is, however, one differ- 
ence between the digesting powers of the leaves when 
exercised upon insects or upon meat. Even if the bodies 
of insects have become putrid, the plant, as has already 
been stated, has no difficulty in assimilating them ; but 
as regards meat, it is only when it is perfectly sweet that 
the secretions of the leaves will act upon it. 

The Pitcher plant undoubtedly derives its principal 
nourishment from the insects it eats. It, too—unlike 
most other carnivorous plants, which, when the quantity 
of food with which they have to deal is m excess of their 
powers of digestion, succumb to the effort and die—ap- 
pears to find it easy to devour any number of insects, 
small or laige, the operation being with it simply a ques- 
tioh of time. Flies, beetles, or even cockroaches, at the 
expiration of three or four days at most, disappear, 
nothing being left of them save their wings and other 
hard parts of their bodies. 

The Sarracenia is, indeed, not only the most voracious 
of all known species of carnivorous plants, but the least 
fastidious as to the nature of the food upon which it 
feeds. ; W. C. M. 





THE ECLIPSES OF AUGUST, 1886 


T has been before stated in NATURE that the total solar 
eclipse of August 28-29 next year can be most favour- 
ably observed on the west coast of Africa near Benguela. 
In a recent number of Science Mr. Skinner supplies a 
valuable account of the local conditions, which we here 
reprint :— 

“ Benguela 1s about 400 mules south of the mouth of 
the Kongo, and about 200 miles south of the mouth of the 
Koanza. . The climate of the lowlands bordering the 
coast near Benguela is fatally unhealthy for strangers, 
making it compulsory, on the score of prudence, for an 
observing party to penetrate the intenor sufficiently to 
attain the mountainous highlands which lie not far inland. 

“The American Board of Commissioners for Foreign 
Missions has for some three years occupied two mission 
stations in this region—viz. Bailundu, about 133 mules 
eastward from Benguela, and Bihe, about 70 miles south- 
east from Bailundu. Through the courtesy of Rev. 
Judson Smith, D.D., secretary of the American Board, 
and Mr. Fredenck A. Walter, secretary of this west- 
central African Mission, I have received definite state- 
ments of some of the precautions necessary, and some of 
the difficulties to be encountered by an observing party 
locating in this region. I will give in brief the points 
with which Mr. Walter favours us. 

“Dangers to the person from savages are not to be 
apprehended. The climate of Bailundu and vicinity is 
exceedingly salubrious. During a residence of nearly 
three years, Mr. Walter and his family have experienced 
no ulness to be ascribed directly to the climate, but in 
every case to overwork, over-exposure to the sun, or want 
of proper food. 

The difficulties in reference to transportation are con- 
siderable. ‘Transportation is done entirely by men; 
waggons and animals cannot be used. The gross wéight 
for a carrier 1s from 65 to 70 Ibs. ; commonly it does not 
exceed 58lbs. Packages, either bales or boxes, should be 
of about the following dimensions .—14 inches by 9 
inches by 30 inches, or, if more convenient, 16 inches 
by ro inches by 24 inches. No single package should 
exceed 18 inches in width by ro inches in depth, Pieces 
not exceeding 6o Ibs. in weight, though 8 or Jo feet long, 
can be carried by a single carrier. 

“As to means of subsistence, an observing party must 


bring all their supplies with them, as it is essential to the 
health of newcomers that they should live on food to 
which they are accustomed. The time required for a 
round trip of a caravan from Bailundu to Benguela may 
be stated as one month to six weeks. 

“ Mr. Walter states that the chances for clear sky at the 
time of the eclipse are very fawourable. 

“Tt may be stated that the land mses very abruptly as 
one leaves the coast from Benguela, and in a few mules 
attains a very considerable altitude, and throughout these 
highlands the climate is very healthful.” 





INTERNATIONAL INVENTIONS 
EXHIBITION . 


GELE-ACTING or automatic machinery has made 

wonderful strides of late years, and its progress ın 
the special department of watch-making cannot be more 
advantageously studied than in the beautiful display of 
machine tools now exhibited by the American Waltham 
Watch Company at South Kensington. We think that a 
few remarks with reference to the functions of these tools 
may be of service to the readers of NATURE when 
viewing the collecton. The machine tools are all 
labelled, and can readily be identified. 

(1) A screw-making machine.-—-This machine is en- 
gaged in producing watch jewel screws; the size of the 
screws may be appreciated when we state that it takes 
more than 8500 to weigh one ounce troy. Lengths of 
wire are transformed into these tiny screws in the follow- 
ing manner. The machine is fed with the wire through a 
hollow mandrel, the wire is seized and rotated rapidly, a 
movable cutter 1s brought against ıt, and immediately the 
body of the screwis turned. Two dies are at hand which 
attach themselves, and they cut the thread; on reaching 
the linut of their cut, they pull out the wire a distance, 
the thickness of the screw head, for hitherto the wire has 
only projected the length of the body of the screw through 
the mandrel head. The dies disengage themselves, and 
a second cutter cuts offethe screw at its junction with the 
mandrel head. There is an alternating arm, the most 
conspicuous part of the machine: this takes possession 
of the screw as it is cut off, and, carrying it to a different 
part of the machine, holds the head against a small 
circular mill, where the notch 1s cut. The screw is now 
finished, and 1s discharged intoa magazine bya kind of ram- 
rod. The machine turns out 4000 screws a day, and indeed 
the successive operations go on with so much rapidity, that 
it requires some practice to follow them. Itis to benoticed 
that when the dies are cutting, the wire is stationary, and 
the machine then quickens its motion to save time. When 
the dies pull forwards, the chuck holding the wire opens 
simultaneously. Copious streams of oi arë supplied to 
wash away the shavings, and the ou after being used once, 
escapes into reservoirs from whence it is automatically 
pumped up again. The different parts of the machine 
are regulated almost entirely by cams, the dies by a very 
elegant arrangement of opposing toothed sectors. 

(2) A machine for cutting off dial feet—z.e, attachments. 
If this machine stood alone it would be interesting, but it 
is overshadowed by its neighbours. 

(3) A machine for roughing out staves or pinions.—~This 
is similar in some respects to the screw-making machine. 
Lengths of wire are fed through the måhdrel, and a cutter 
shapes one end of the staff or pinion, giving it a male 
centre. Itis then cut off, but the other end has to be 
shaped with its male centie too. Again we have an 
alternating arm, which cairies the pinion away and places 
it in a very similar mandrel on the other side. So soon 
as it is gripped it begins to rotate; a cutter comes and 
shapes the unfinished end with its male centre. When 
done it is discharged into a magazine, as the tmy screws 
were. 

(4) This is a machine for trueing down the staves or 
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pinions roughed out in (3). Like (2) this is a simpler 
machine, but worthy of attention. The roughed-out 
pinions are here turned true upon their own centres. 
Notice that when the tool has turned off the necessary 
amount it stops of itself, till started for a fresh piece. 

(5) A pinion-polishing machine.—The polisher is driven 
to and fro by crank motion. After a sufficient number of 
tubs have been given theepinion turns automatically and 
presents a fresh face to the polisher, till all the leaves are 
done. The other side of the stand shows us a lathe 
requiring no special explanation. 

6) An automatic machine for cutting pinions.—In this 
is exhibited an elegant arrangement for bringing a suc- 
cession of cutters into play. The principle, however, 1s 
very much better illustrated in the scape-wheel engine 
that follows ; we therefore defer explanation. 

Alongside of this machine is another for cutting the 
bevelled wheel teeth for keyless work. 

(7) A scape wheel tooth-cutting engine. The scape 
wheels to the number of sixty are threaded upon a kind 
of split spindle, which passes through the spaces around 
their arms, and holds them firmly. The spindle with the 
wheels around it looks lke a solid rod of brass, and the 
cutter acts transversely so as to scoop a groove through 
all the sixty at once. Owing to the peculiar shape of 
tooth and the degree of finish necessary, seven different 
cutters are requied. The actions are as follow :—The 
spindle being placed in position, the first cutter operates. 

en it has made one groove the spindle turns ; 1t makes 
another, and another, in all 15, which corresponds to the 
number of teeth. A sudden change now happens—the 
first cutter is diverted, and a second takes its place This 
cutter works through all the fifteen spaces, and then the 
next supersedes it, until all have had their turn and the 
wheel is finished. We understand that the whole sixty 
wheels are cut in about twenty minutes 

(8) Another polishing machine, of somewhat similar 
design to (5). 

(9) On a counter opposite to the main stand is shown 
an interesting instrument for determining the strength 
of watch-balance springs. In this the differential prin- 
ciple is employed, the spring to be tested being measured 
against one of known force, andthe number of degrees 
the latter is deflected registered. The springs are sorted 
into compartments corresponding to these numbers. 

There are two other tools not working at present, but 
still of considerable interest. The first is supplementary 
to (9), which only gives the strength of the spring within 
certain limits. There is a normal balance with spring 
attached, and the balance and spring to be tested are 
mounted on an arm alongside of it. A lever sets both 
balances vibrating simultaneously, and it 1s easy to per- 
ceive in a few seconds whether their vibrations are syn- 
chronous or not. The other tool is automatic, and is for 
the purpose of drilling and tapping the screw-holes in 
compensation-balances. These holes are placed at 
irregular distances, as experience has suggested. By 
means of a divided plate the machine automatically finds 
these intervals. A very pretty feature will be noticed 
when the machine is dnilling—viz. that the dnll is with- 
drawn occasionally by the machine to free the cuttings, 
just as would be done by a workman. 

HENRY DENT GARDNER 





es 
THE NICE FLOATING DOME 


WE have already (NATURE, vol. xxxii. p. 62) referred 

to the floating dome for the great equatorial 
of the Nice Observatory of M. Bischoffsheim. We 
give now an illustration oa La Nature, which shows 
the details of the annular floater. The entire dome is 
supported on the annular floater situated at its base. The 
floaterp of hollow metal, swims im a circular caisson con- 
taining water holding saline matter in solution. When 





the dome is in the position of normal buoyancy, the only 
friction which opposes its movement of rotation is the 
friction inside a quid body, and consequently is extremely 
feeble, notwithstanding the great weight of the moving 
mass, Experiments prove that one man can easily set 
the dome in motion with his hand. The floater of the 
dome isopen above like an undecked boat; it has 
a rectangular section of 1'50 m. in height by 095 m. in 
breadth. Its walls are bound together by rivets of steel. 
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The annular caisson, which receives the floater and the 
liquid, has a rectangular transverse section; its height is 
1'50 m., and breadth 120m. The latter dimension thus 
exceeds the breadth of the floater by 0°25 m., which gives 
a lateral play of 0'125 m. in the inside and o'125 m. at 
outside between the floater and the caisson. Finally, the 
caisson rests on thirty-six strong cast-iron supports, 
distributed at equal distances over the upper part of the 
mason-work of the tower. 





A NEW ENDOWMENT FOR RESEARCH 


It is usually the case that pnvate endowments for 

public purposes are made subject to narrowing re- 
strictions, and then it too often ensues that with the 
lapse of time the very object of the gift is defeated by the 
restrictions—the letter kills the spirit. It must therefore 
be a matter of congratulation when a great public dona- 
tion 1s left as free as compatible with the general object 
for which it is made. This is remarkably the case with a 
noble and munificent endowment estabhished by Mrs. 
Elzabeth Thompso#, of Stamford, Connecticut—an 
American lady well known for her public benefactions. 
Her long experience with churches and various chantable 
enterprises had led her to question whether the money 
spent in them achieves the greatest possible good. She 
finally reached the conviction that knowledge is the real 
source, the impelling power, of human progress, and it 
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became her desire, from motives of the highest philan- 
tropy, tô contribute to the promotion of science. 

When the plan for the establishment of an Inter- 
national Scientific Association was brought forward at 
Montreaj, and again at Philadelphia before the great 
National Associations, Mrs. Thompson considered that 
the proposed International Society would be ¢he fittest 
body to assume the trust she wished to establish. Ac- 
cordingly, she placed in my hands the sum of 5000 
dollars (1500/.) as the nucleus of a fund to be controlled 
by the International Association when organised. 

Not long since Mrs. Thompson communicated to me 
her desire to transfer the above-mentioned sum to a 
board of trustees and to add to it at once 20,000 dollars 
more, making a total permanent fund of 25,000 dollars. 
Mrs. Thompson has been as liberal in the conditions she 
has established as in the amount she has given. Accord- 
ing to her letter of conveyance, “the income of the fund 
is to be devoted to the advancement and prosecution of 
scientific research in its broadest sense, it being under- 
stood that to provide for and assist in the maintenance of 
an International Scientific Association 1s a method of 
application which seems to me very desirable,” 

he trustees are left with very great discretionary 
powers, which are to be guided by certam general direc- 
tions, It is above all expressly understood thatthe pnme 
object is to contribute from the income towards defraying 
the cost of scientific researches. The Board of Trustees 
consists of five members: Chairman, Dr. Henry P. Bow- 
ditch, Professor of Physiology and Dean of the Harvard 
Medical School; Treasurers, Wm. Minot, jun.; Prof. 
Edward C. Pickering, Director of the Harvard Astro- 
nomical Observatory; General Fiancis A. Walker, 
President of the Massachusetts Institute of Technology ; 
and the Secretary, Dr. Charles S. Minot. It was con- 
sidered important to have as great a variety of interests 
represented as possible, and this is accomplished by the 
association of these gentlemen. 

When the International Association is organised the 
income of the fund presumably will be expended under 
the direction of that new Association ; until then, under 
the direction of the trustees. The first appropria- 
tion will probably be made next autumn, when several 
hundred dollars will become available. At the proper 
time a circular will be issued announcing the manner in 
which applications may be made. As it 1s desired to 
give the fund an international character, it is hoped that 
foreign journals will copy this notice. 

In conclusion I wish to express my admiration for the 
wisdom shown by Mrs. Thompson. It is certainly very 
remarkable that a person not special versed in science, 
nor directly interested ın any of its branches of investi- 
at should be mduced by a desire to benefit her 
ellows, not to give for some temporary need, but, with 
exceptional insight, to give for the development of the 
very sources of progress. The same sound judgment 

overned her decision as to the conditions of her gift, for 
it 1g difficult to foresee any probabihty which will render 
this endowment futile. Very often a public gift has its 
object determined by the donor’s personal interests. I 
believe Mrs. Thompson was governed solely by her con- 
victions as to the application of her money which would 
do most good. 

At their first meeting the trustees voted unanimously to 
call their trust “The Elizabeth Thompson Science 





Fund.” CHARLES SEDGWICK MINOT 
Boston, Mass., U.S.A. 
a S 
NOTES 


WE are informed by Dr. Armstrong that arrangements have 
been made for two discussions in the chemical section over which 
he will preside at the meeting of the British Association at 
Aberdeen. The one will be on the Determination of the 
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Molecular Weights of Liquid and Solid Bodies, the other on 
Electrolysis. It is proposed to have a series of critical papers 
read which shall embody, as far as possible and desirable on 
such an occasion our knowledge of these subjects, and also 
indicate the directions in which investigation is specially re- 
quired and may be most usefully carried on. These subjects 
have been chosen as being of gegeral interest and of special 
importance to the chemist, and in the hope of inducing chemyts 
and physicians to cooperate in attacking the many problems 
which await solution. Capt. Abney will open the first dis- 
cussion with a paper on the spectroscopic method. Profs. 
Guthne, Reinold, and Dilden, Mr. S. U. Pickering, Dr. Russell 
and Dr. Armstiong will also contribute papers. Professor Lodge 
will open the discussion on Electrolysis, and Prof. Schuster, 
Capt. Abney, and Mr. Shelford Bidwell have already consented 
to contribute papers on portions of this subject. Dr. Armstrong 
will be glad to hear from any other gentlemen who may wish 
to aid in forwarding what promises to be a useful departure. 


A TELEPHONE has just been brought to this country from 
America which is absolutely independent of electricity, so that 
batteries, coils, and cells are quite dispensed with. This 
obviously greatly simphfies the working of the instrument, and 
in the ‘‘ mechamical telephone,” which was recently subjected to a 
severe test, simplicity and distinctness are claimed as its chief 
characteristics. The instrument consists of a diaphragm, or 
sounding-board made of stnps of willow wood, which has been 
found by experment to possess a remarkable sensitiveness to 
sound vibrations. These strips of wood are closely woven 
together and vainished. In the centre of the diaphragm a 
small disc of metal is placed, from which the wire proceeds to 
any pomt desned up to two miles, In recent tals the instru- 
ment freely answered to all demands upon it, the ticking of 
a watch, musical sounds, whispering, &c., bemg heard with 
great distinctness, 


WE understand the Fishery Board for Scotland, in order to 
learn further what has been done in other countries for increasing 
the fish supply, has requestes Prof. Cossar Ewart, when on the 
Continent during the autumn, to visit some of the principal 
fishing stations in Norway and Sweden. It will be remembered 
that Prof Ewart, by visiting at his own expense Canada and the 
United States last autumn, was able to present to his Board a 
valuable report on the ‘‘ Progress of Fish Culture in America.” 
An equally interesting report on the Norwegian fisheries may be 
expected. 

In accordance with previous announcements the’ summer 
meeting of the Institution of Mechanical Engineers will be held 
at Lincoln on Tuesday, Aug. 4, and the following days of the week. 
The following papeis have been offered for reading and discuasion 
after the address of the President, Mr. Jeremiah Head :—De- 
scription of Dunba: and Ruston’s steam navvy, by Mr. Joseph 
Ruston, M.P., of Lincoln ; on recent adaptations of the Robey 
semi-portable engine, by Mr. John Richardson, of Lincoln; 
descuiption of the Tiipier spherical eccentric, by M. Louis 
Poulon, of Pairis; on private installations of electric lighting, 
by Mr, Ralph H. C. Nevie, of Wellingore; on the iron in- 
dustry of Frodingham, by Mr. George Dove, of Frodingham ; 
description of an autographic test-recording apparatus, by Mr. 
J. Hartley Wicksteed, of Leeds. A formidable programme of 
excursions and visits to various works has been arranged. 


WE referred a short time back to a proposed excusion by the 
Geologists’ Association to Belgium, under the direction of MM. 
Dupont, Gosselet, Purves, and Renard. The monthly circular, 
giving full details of the arrangements, is now before us, from 
which we learn that durmg the six days of the excursion 
(Augnst 10 to 15) visits will be made to the typical sections of 
Cambrian, Devonian, and Carboniferous rocks, including the 
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altered rocks of the Ardennes; the Devonian limestones of 
Roly, &c., which M. Dupont regards as tiue coral atolls; 
the grand section of Devonian and Carboniferous limestone 
along the Meuse ; the Grotto of Han, and the Devonian lime- 
stones, &c., near Rochefort. The circular contains nine maps 
and cuts illustrating the geology of Southern Belgium, a table 
of geological formations, and ® list of maps and books relating 
to the district, There are also full particulars as to routes, fares, 
&c. A pamphlet on ‘‘ The Geology of Belgium and the French 
Ardennes,” containing papers by Gosselet, Bonney, Rutot, Van 
den Broeck, and Topley, has also been prepared by the Asso- 
ciation, and is publshed by Stanford. This gives a fuller 
account of the literature, and is illustrated by three maps and 
thirteen cuts. 


ON Saturday, July 25, a whole day meeting of the Essex Field 
Club was held at Witham and neighbourhood. The party, 
about sixty-five in number, was met at Witham Station by the 
Vicar, Canon Snell, and after being conducted over the church, 
an inspection was made cf the ancient earthwork surrounding 
the railway station, A piper on this camp, which is believed to 
have been constructed. by Edward I., was communicated by Mr. 
F. C. J. Spurrel, who had prepared for distribution a number of 
printed copies showing the plan of the entrenchments. After 
lunch at the “ Spread Eagle,” Witham, an ordinary meeting of 
the Club was held for the election and proposal of new members, 
Prof, R. Meldola, in the absence of the President, taking the 
chair, At the conclusion of the meeting brakes were in 
attendance, and the party proceeded to Black Notley, passing 
en route through the village of Cressing, where in former times 
the Knight Templars had a preceptory. The remains of the 
Temple, now a farmhouse, were inspected by the permussion of 
the present owner, Mr. J. H. Shoolbridge, who had had excava- 
tions made in various parts of the grounds in order to expose 
some of the old brickwork foundations, In the churchyard of 
Black Notley, by the tomb of John Ray, Prof. G. S. Boulger 
gave an excellent account of the ‘‘ Domestic Life of John Ray 
at Black Notfey.” Mr. E. A. Fitch followed with an equally 


‘interesting account of Ray’s labours as an entomologist. 


The Rector of Black Notley, the Rev. J. Overton, was 
in attendance in order to conduct the party over the 
church, In the neighbouring school-room the Rev. F. 
W. Kenworthy, Vicar of Braintree, had arranged for 
exhibition a fine collection of flint implements, many of which 
had been found in the neighbourhood, and some of the palæo- 
lithic specimens being of special interest as having been found 
beneath the chalky boulder clay. After leaving the school-room 
a visit was paid to ‘“‘ Dewlands,” the home of John Ray at 
Black Notley, by the permission of Mr. Mortier, the piesent 
occupier. Proceeding to Faulkbourn, the rector, the Rev. F. 
Spurrel, conducted the party over the church, and, by the 
invitation of Capt. Talbot, Faulkbourn Hall was nest visited, 
although the length of the day’s programme prevented the club 
from taking advantage of the hospitality of the owner. Aftera 
short ramble through the grounds and an inspection of the hall 
from the exterior, the party proceeded to Terling Place, where a 
most hospitable reception was given by Lord and Lady Ray- 
leigh. In the cousse of the evening Lord Rayleigh addressed 
the meeting on some mechanical questions involved in the flight 
of birds, and some of the party were then conducted to the 
laboratory, where a number of experiments bearing upon his 
lordship’s 1esearches on sound, hydrodynamics, &c., had been 
arranged for exhibition, Amongst those present at the meeting 
were Mr. G. J. Symons, F.R.S., Prof. $. P. Thompson, Mr. 
E. B. Knobel, Sec. R.A.S., Dr. T. Taylor, &c. In carrying 
out the focal arrangements much assistance had been rendered 
by Mr. W. D. Cansdale. 


THE British Medical Association is holding its annual meeting 
this week at Cardiff. 


THE annual meeting of the Belgian Royal Society of Public 
Medicine, to be held at Antwerp on August 26-30, will this 
year assume a somewhat international character, The Com- 
mittee issue’a special invitation to its foreign corresponding 
members, with a view to their taking part in the discussion of the 
main topic to be submitted to'the meeting. Thattopic is thus 
formulated :—‘‘ What are, in the present state of epidemological 
science, the most practical international prophylactic measures 
to be taken, especially in Belgium, against pestilential malaria?’ 

THE annual meeting of the National Fish Culture Associa- 
tion will take place on Thursday next under the presidency of 
the Marquis of Exeter, when reference will be made to the 
Indian and Colonial Exhibition to be held next year, at which 
the Association is to represent the Fisheries Department, in 
accordance with the request of the Royal Commissioners. 


AT the last meeting of the Seismological Society of Japan 
(reprinted in the Yapın Gazette) Dr. Knott read a paper on 
earthquake frequencies. The writer's aim was to discover, if 
possible, some satisfactory reason for the winter maximum of 
frequency. Earthquake statistics show that, wherever there is a 
marked winter season there 1s a corresponding increase in 
seismic action. In searching for possible causes for this 
periodicity Di, Knott left out of account purely terrestrial 
actions, due to the earth’s cooling and shrinking, or to the 
unequal distribution of surface matter as displayed in the 
arrangement of continents and oceans, for, although these no 
doubt produce earthquakes, they cannot cause periodicity. This 
restricts us to such periodic stresses as may result from the tidal 
actions of the sun and moon, or from the meteorological changes 
which accompany the sequence of the season. The writer dis- 
cusses each of these possible causes ın turn. Earthquake sta- 
tistics do not afford ius any clear evidence of fortnightly or 
monthly periods, and on the whole he discards the tidal action 
of the sun and moon as incapable of explaining the annual 
period in earthquake fiequency. Coming to meteorological 
causes, the seasonal changes of temperature cannot have any 
direct effect, as they are mappreciable at a depth of from 20 to 
30 feet ; storm depressions and wind generally may be left out 
of account, as the earth is sluggish in responding to short-lived 
stresses. The attempts that have fiom time to time been made 
to connect earthquakes with the indications of the barometer af 
the locality could hardly be expected to lead to any definite 
result, for we have no right to assume that the earthquake is 
caused by an exteinal stress applied directly at the origin of the 
distubance. We must consider the stresses over a large area 
inclosing the locality in question. Are there, then, any meteoro- 
logical phenomena of the necessary period and sufficiently long- 
continued ın their different phases to give 1ise to stresses to which 
the earth’s crust could reasonably be expected to yield? There 
seems, Dr, Knott says, to be such a possible cause in the annual 
oscillations of barometric pressure over land and sea. In cold 
weather this pressure is high over the land and low over the 
sea; In wam weather this relation is just reversed. This gives 
rise to steep gradients, which of course are steepest just where 
land and sea meet. Japan, for instance, between Siberia and 
the Pacific, is under one of these steep gradients. This sehi- 
annual see-saw of pressure is very marked in all temperate 
regions, the steepest graglients always occurring in the winter 
months. Then, so far as regards the winter excess of pressure, 
a much more powerful cause than barometric changed is to be 
found in the snow-fall If we consider the great winter 
accumulation of snow in the higher latitudes, especially over 
continental areas, such as Siberia, we see that the magnitude of 
the shearing stresses along the iegion where the snow accumula- 
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tions ceage—that is, along the littoral districts—must be consider- 
able. In lower latitudes, however, this explanation fails us, and 
the effect of rainfall on account of its non-persistency can hardly 
be taken into account. Thus there seem only two possible 
meteorolégical phenomena which can be regarded as causing 
the annual periodicity of earthquakes—the snow-fall gradient and 
the barometric gradient. Of these the accumulations of winter 
snow over theland surfaces must be regarded as vastly the most 
potent. It must not be forgotten that in the case of a ngid mass 
like the earth a slight steady stiess may be more effective than 
a short-hved shock. 


On Thursday the 16th inst. the first annual meeting of the 
Manchester and District Association of Science and Art Teachers 
was held in the Manchester Technical School, Mr. W. Gee, 
agent of the Union of the Lancashire and Cheshire Institutes, 
presiding. The repoit showed that ‘‘the Committee have 
endeavoured to diffuse information regarding methods of teach- 
ing and apparatus used by good teachers, and that some of the 
meefings have been very successful.” The principal papers of 
the year had been '‘On the Science Department’s List of 
Apparatus,”-‘* The Honours Examination in Machine Draw- 
ing and Building Construction,” ‘Diagram Making,” “The 
Magic Lantern as applied to Science Teaching,” and “The 
Tme Purposes and Right Pursuit of Art.” Visits had also been 
made to inspect scientific works at the Cheetham College Library 
and the Manchester Free Reference Library, and also to the 
Manchester Telephonic Exchange. The officeis were appointed 
for the new year, including the re-election of Prof. Sir Henry 
Roscoe as President. The chairman drew attention to the 
subordinate position still occupied by science at several of the 
public examinations, and it was understood that this subject 
would be considered by the executive. 


AT the half-yearly general meeting of the Scottish Meteoro- 
logical Society on Monday the following business was trans- 
acted :—Report from the Council of the Society ; the proposed 
earthquake observations on Ben Nevis, by Prof. Ewing, Dun- 
dee; methods of observing the temperature and humidity of the 
air (with experiments), by H. N. Dickson, Scottish Marine 
Station ; Prof. Crum Brown exhibited an anemometer for maxi- 
mum wind-pressure. 


A TELEGRAM from Calcutta, July 25, states that three shocks 
of earthquake have occurred in Runpur, Bengal Presidency, 
causing serious damage. A village near Nattore has sunk com- 
pletely into the earth. 


A TELEGRAM from Teneriffe announces that a shock of earth- 
quake was felt theie on the moramg of July 22. No detas 
have yet been received. 


Mr. C. G. Rookwoop prints some notes ou American 
earthquakes in the June number of the American Fournal of 
Science, the earthquakes being those which occurred in the pre- 
ceding year in North and South America. The list contains 


fifty-four items, not counting the one of Nov. 13. They may 
be geographically classified thus :— 
Canadian Provinces 5 
New England 9 
Atlantic States .. 5 
Mississi ippi valey 7 
Pacific Coast 21 
West Indies . 2 
Cential America and nd Columbig 3 
Peru 2 
Uruguay I 
55 
Deduct for Aug. Io, counted twice w. I 
54 


By seasons they are classified thus :—Winter, 12 (Dec, 2; 
Jan., 8; Feb., 2); Spring, 15 (Mach, 8; April, 7; May, 0); 
Summer, 8 (June, 4; July, O; Aug., 4); Autumn, 19 (Sept.s 
4; Oct., 5; Nov., 10; Spring and Summer together, 23: 
Autumn and Winter together, 31. The following localities 
were shaken on two or more days :—Los Angeles, Cal., Jan. 4, 
Jan. 16, Oct. 22; San Francisco, efan. 25, March 15, 25, July 
15, Nov. 12; Oakland, Cal., March 25, April 17, 20; Eureka, 
Cal., Jan. 27, April 6, 8, 11; Concord, N.H., Aug. 10, Nov, 
12, 23. The only shocks causing much damage were Nov. 5> 
Panama ; Nov. 6, Colombia; Nov. 22, Lima, and Aug. 10, 
Middle States. 


WE have received from Stonyhurst College Obseivatory the 
“ Results of Meteorological and Magnetical Observations for 
1884,” by the Rev. S. J. Perry, F.R.S. The work done at this 
observatory becomes more and more valuable every year. Of 
tbe solar surface 281 diawings were made during the year and 
88 complete measures of the chromosphere. The spectra of sun- 
spots have been measured on 30 days, and the widening of 200 
lines between B and D accurately measured. 


A MEETING of the Washington Philosophical Society not long 
ince took the form of a symposium, in whith various members 
gave answers to the question: ‘‘ What 1s a glacier?” The fol- 
lowing are the various definitions given ; but it should be men- 
tioned that there are explanations and suggestions in most cases 
which we have not space to reproduce in full ‘An ice-body, 
originating from the consolidation of snow in regions where the 
secular accumulation exceeds the loss by melting and evapora- 
tion—i.¢, above the snow-line—and flowing to regions where the 
loss exceeds supply—z.e¢, below ithe snow-line” (Afr. Russell); 
“ A river of ice, possessed, like the aqueous river, of movement 
and plasticity’ (Mr. Emmons); ‘A mass of ice with definite 
lateral limits, with motion in a different direction, and origin- 
ating from the compacting of snow by pressure” (Avr. W. H. 
Dall); other members did not attempt such precision of expres- 
sion. Mr. Chambeilin poiated out that hard-and-fast lines of 
demarcation do not prevail in nature, but rather ‘gradations of 
character. The terms névé and glacier were probably used by 
guides and travelleis for convenience. ‘‘ There is an area of 
growth and an aea of waste to every glacier ; superficially the 
area of growth coincides with the névé; the area of waste is 
that of the glacier proper.” Mr. McGee said that as glacier ice 
and névé ice belonged to a graduating seiies, the two phases can 
only be arbitrarily discriminated. ‘‘ Perhaps the most satis- 
factory line of demarcation detectable is the snow-line, above 
which the superficial d4ris 1s buried by precipitation, and below 
which it is exposed by ablation.” 


WE have to acknowledge the receipt of the third Biennial 
Report of the Cental Station of the Java Weather Service, as 
well as of various quarterly reports and monthly bulletins issued 
by Dr. Hinrichs, the director. The appropriation for the work 
is very small, but there appears to be a large number of volun- 
teer observers all over the State. In a foot-note to a list of 
these the director notices the death of one of his volunteers 
with the following epitaph :—‘‘ Died, June 10, 1882. He wasa 
most painstaking opserver; funishing good reports in fine hand- 
writing. ” 


A FEW days ago a salmon weighing 28 Ibs. was netted at 
Jomfruland, in the Christiania Fjord, which was marked under 
the left fin with a straight line and a Latin A. Probably the 
lne was meant for an I, making the marking I A. 


MR. JoHN WHELDON, of Great Queen Street, has sent us 
Part I. of his Catalogue of Botanical Works. It extends to 
84 pages and contains 1306 entries. 
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In a paper read before the last meeting of the French 
Academy of Medicine M. Lagneau described his researches into 
the ansesthetics employed in Europe by physicians in the Middle 
Ages. That such were known is beyond any doubt. Abelard, 
speaking of the creation of Eve from a rib of Adam, speaks 
of the deep sleep which fell upon the (latter as similar to 
that which physicians produce in patients upon whom 
they wish to.operate. Pliny speaks of a stone of Memphis 
which, when ciushed and treated with vinegar, renders 
any part to which it is applied insensible to pain; and 
many old authors speak of surgeons producing sleep in their 
patients before an operation by mixing with their food a decoc- 
tion of the leaves or root of the mandragora, or some grains of 
the plant called ‘‘ morion.” Preparations of these two plants, 
as well as of other narcotics, were employed by surgeons down 
to the thirteenth and fourteenth centuries, but much less in sub- 
sequent times. Opium was also used for a similar purpose, 
while in the East the anssthetic properties of hemp have been 
known from the earliest times. These were all taken into the 
stomach ; but ansesthesia by inhalation was also known. Two 
different preparations were discovered in the thirteenth century : 
one bya Dominican of Rome, the other by a surgeon named 
Theodoric, who was also a preaching friar, and subsequently a 
bishop. Both of these were prepared from opium, henbane, 
mandragora, hemlock, and many other plants, and were inhaled 
from a sponge. It is, however, difficult to believe that prepara- 
tions so little volatile could produce anzsthesia by simple in- 
halation. M. Perrin, who has studied ancient anzsthetics, has 
given the composition of a liquid which contains all the ingre- 
dients required for chloroform, and it is said that this was applied 
to witnesses or prisoners who were about to be tortured in the 
judicial tribunals of the Middle Ages. After inhaling it the 
unfortunate subject was plunged into a semi-comatose state, 
which diminished in a certain degree the pain of the torture 
This liquid was always kept in a place ‘adjoming the torture- 
chamber, 

Tux additions to the Zoological Society’s Gardens during the 
past week include a Leadbeater’s Cockatoo (Cacatua leadbeater:) 
from Australia, presented by Mr. H. Grant ; two Great Eagle 
Owls (Bubo maximus), European, presented by Mr. E. G. 
Carpenter; 2a Common Peafowl (Pavo cristatus) from India, 
presented by Miss Rowland; an Indian Shama (Copsychus 
macrurus) from India, deposited; an Axis Deer (Cervus axis), 
two Squirrel-like Phalangers (Belidens sciureus), bred in the 
Gardens. 








OUR ASTRONOMICAL COLUMN 


TUTTLE’S ComET.—In No, 2674 of the Astronomssche Nach- 
richten, published dunng the last week, are elements and an 
ephemeris of this comet, by’ Herr Johannes Rahts of Kénigs- 
berg. The orbit has been deduced from the observations of 1858 
and 1871-2, with perturbations by Mercury, Venus, the Earth, 
Mars, Jupiter, Saturn, and Uranus to July 11, 1885. Under 
such conditions it may be anticipated that Herr Rahts’ ephemeris 
w coly represent the track of the comet. His elements are 
as follows :— 


Perihelion passage, 1885, September 11'14265 G.M.T. 


Longitude of perihelion. . 116 28 58°8 ME 
33 mscending node 269 42 1°5 8 T 

Inclination Be Tese l wa 54 19 45°5 10900 

Angle of eccentricity 55 14 22°6 

Mean daily motion .. 2577 8648 

Log. semi-axis major... + 0°7590765 

Motion—direct. 

Hence we have— 
Eccentricity .. . 0°8215436 | Semi-axis major 5°7422 
Perihelion distance 1'02475 5 mnor 3°2739 
Aphelien distance.. _10'4596 | Semi-parameter 1°8666 


Period of revolution, 13°76 years. 
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Tuttle’s comet was first seen by Méchain at Paris ôn January 
9, 1790, and was observed there till February I. Parabolic 
elements calculated by Méchain did not lead to any 
suspicion of ellipticity of orbit, On January 4, 1858, Mr. 
Tuttle, of Cambridge, U.S., discovered a comet, whith was in- 
dependently detected by the late Prof. Bruhns a week after- 
wards, amd its orbit was found to present so close a resemblance 
to that of the second comet of 1790 as to immediately lead to the 
comets being considered identical, the identity being established 
by Bruhns, who fonnd that five revolutions had been completed 
between 1790 and 1858, The dates of perihelion passage in 
this interval were thus determined by Clausen after taking into 
account the perturbations produced by the planet Jupiter— 


G.M.T. G.M.T, 
1790, January . 30°87 | 1830, December.. .. 6°64 
1803, November 7'27 | 1844, June.. ... ., 28°96 
1817, May ... 18°76 | 1858, February .., 23°52 





The comet was not recognised at any one of the four inter- 
mediate returns, 

From Herr Rahts’s ephemeris we have the following positions 
during the absence of moonlight in August :— š 


At Greenwich Midnight 
RA. D 


ed, . Dist, Intensity 
1885 h m. 8 as eit of iah 
Angust 6... 7 13 27 +29 48°I ... 0°2853 ... 0°39 
7 7 16 51 29 12 
8 ..7 20 14 28 36°6 ... 0'2816 
9.. 7 23 36 27 59°9 
10... 7 26 56 27 22°79: .. 0°2780 ... 0°42 
II... 7 30 16 26 7 
12... 7 33 35 26 6'3 ... 0°2744 
13 7 36 54 25 27°3 
14... 7 40 I2. 24 47°7 ... 02708 0'46 
I5 e 7 43 28 24 7'4 
16 .. 7 46 43... 23 26°6 ... 0°2674 
17 57 49 59.. 22 45°%3 
I8 ...7 53 13. 22 3°5 ... 0°2640 0'49 
19... 7 56 27... 2I 21I 
20 ... 7 59 40.. 20 38ʻ0 ... 0°2607 
21.. 8 253 19 54'5 
22... 8 6 5 19 I0'§ ... 02575 ... 0'52 
23.. 8 9 16 18 25° 
24... 8 12 27 +17 40°38 .., 0°2544 


The intensity of light when [the comet was first observed at 
Marseilles at its last ap ce, October 12, 1871, is taken as 
unity. On September Io it will be 0°55, the comet rising two 
hours before the sum. It must always be faint at its present 
return, so much so probably as to render observation difficult. 


THE New CoMET (BARNARD, July 7).—From observations 
on July 9, 12, and 15 the following elements result :— 
Perihelion passage, 1885, September, 20°6740 G.M.T. 


Longitude of perihelion 290 10°5 

iF ascending node 93 27'I 

Inclination. keene 76 6I 

Log. perihelion distance... .. .. 0°36549 
Motion—direct 


An orbit calculated by Dr. Holetschek, of Vienna, much 
resembles the above. 

It would appear that the perihelion distance of this comet may 
prove to be greater than in the case of any other comet hitherto 
computed, excepting the extraordinary one of 1729, which did 
not approach the sun within four times the earth’s mean 
distance. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 2-8 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 

At Greenwich on August 2 
Sun rises, 4h. 27m. ; souths, 12h. 5m. 58'2s.; sets, 19h. 45m, ; 
decl, on meridian, 17° 40’ N. : Sidereal Time at Sunset, 
16h. 31m. 
Moon (at Last Quarter on August 3) rises, 2th. 56m.* ; souths, 
4b. 29m. ; sets, IIh. 13m, ; decl. on meridian, 5° 34’ N. 


` northern bend of the Congo is 
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Planet Rises Souths Sets Decl, on meridian 
h. m b. m. m k r 
Mercury... 7 6 13 50 ... 20 34 7 56N. 
Venus... 64I e 13 42 a 2044 a ID I4N. 
Mars «a. 059 .. 919 ... 1739 23 50 N. 
Jupiter ... 7 5 .. 1357 ... 2049 92IıN. 
Saturn 120 .. 930 .. 1740 .. 2230N. 
* Indicates that the nsing is that of the preceding day. 
Occultation of Star by the Moon 
Corresponding 
August Star Mag. Dusap. Reap. angles right for 
inverted image 
h m h m. oe 6 
6... BAC. 1526.. 6 3 32.. 356... 129 174 


August h. 

4 æ 2I Mercury in conjunction with and 2° 32’ 
south of Jupiter. 

5 17 Saturn in conjunction with and o° 4' south 
of u Geminorum. 

6 3. Mercury at greatest elongation from the Sun, 
27° Kast. 

6° 7 Venus in conjunction with and o° 26' 
north of Jupiter. 

6 20 . Mars in conjunction with and 1° 20' north 
of Saturn. 

vA 8 .. Mercury at greatest distance from the Sun. 

7 .. I4 a Saturn in conjunction with and 4° 13’ north 
of the Moon. 

Yo ssn ©) Mars in conjunction with and 5° 33' north 
of the Moon. 

8 ... I7 ... Mercury ın conjunction with and 3° 42’ 


South of Venus. 





GEOGRAPHICAL NOTES 


LIEUTENANT PALAT, of the French Cavalry, has been 
despatched by the Ministers of Public Instruction and of Com- 
merce on a mission to the Sahara, his point of departure being 
Senegal and his termmus Algeria. The advanced posts 1ecently 
occupied by the French in the Senegal, and the presence of a gun- 
boat on the Niger, are believed to render the present a favour- 
able moment for such an expedition. At Timbuctoo Lieutenant 
Palat will appear as a Fiench officer, but from this place to 
Algeria he will travel as a Moslem doctor. His mission, though 
of geographical interest, appears to be undertaken chiefly with 
the object of leading the trade of the Sahara to Senegal on one 
side and to Algeria on the other. 


AT the meeting of the Paris Geographical Society on the 3rd 
inst. M. Lostalot, French Consul at Jeddah, described in detail 
the circumstances attending the murder of M Huber; a letter 
was read from M, Teisserenc'de Bort continuing his account of 
his expedition in the Sahaia; M. Jules Girard discussed the 
changes of level on the coasts of Scandinavia, and M. Demanche 
read a paper on the half-breeds of Canada, with especial refer- 
ence to the recent ievolt, 


THe Spanish Government has appointed a geological com- 
mission, of which Señor Abella y Casariego is the president, to 
investigate the Philippines The commussion will not confine 
itself to geology, but will also study the geogiaphy and topo- 
graphy of the archipelago; and it is mstiucted to prepare a 
map which will complete and correct existing ones. 


THE last Bulletin of the Royal Geographical Society of 
Antwerp (June IX. 6th fascicule) contains a ieport of the 
proceedings at the 1eception of Mr. Revol on his ietuin from 
the Somalı country, and an interesting repunt of the diary of 
a journey from Antwerp to Vienna and back in 1724, made by 
representatives of a commercial coiporation at Ostend to obtain 
certain alterations in the letters patent granted by the Emperor 
Charles VI. 


A CORRESPONDENT writes :—In your note on Mr. Grenfell’s 
recent explorations in the Congo Bagin you state that the 

‘ ound by him to be in 2° r1’ N, 
This had already been found by Stanley; vide the map in his 
recently-published book. You also note that the Mbangi Rive: 
has been traced by him to a point in 4° 30’ N. lat., lying north- 
by-east (magnetic?) of its mouth ın o° 26’ to o° 42'S. lat. At 
this ultimate point its breadth is stated to be 673 yards. Now 
the breadth of the River Thames at Gravesend is considerably 


greater, and its source ın a duect line from Gravesend westward 
is about 105 miles, the drainage area being, in round figures, 
5000 square miles. Arguing from this we should conclude that 
the source of the Mbang: does not lie east of 20° E. long., and, 
applying the measurements to Stanley’s map, the water parting 
falls just on the line thereon suggested. The distance in a 
direct line from the ultimate point reached by Mr. Grenfell 
to the last known point on the Welle is 540 miles, and to 
the source of the Welle some goo miles. Judging, then, from 
this preliminary note, ıt appears to be practically umpossible for 
this river, of less than the third of a mile ın breadth, to carry 
off the water of the Welle Basin ; and Mr. Stanley’s suggestion 
that the Biyere (wrongly called the Aruwimi) is the outlet of the 
Welle is rather strengthened than otherwise by this latest, and 
certainly not least important, contribution to our knowledge of 
the mighty Congo. 

A SOMEWHAT amusing quarrel has arisen between the 
parishes of Kjelvik and Maasó about a point of considerable 

eographical interest—viz. the proprietorship of the North Cape. 
tt is caused by the establishment on the celebrated promontory 
of a restaurant, the taxes of which are claimed by both parishes. 
The Cape has always been considered to form the boundary 
between the two, without it being stipulated to whom ıt actually 
belonged. 

The Deutsche Seewarle has issued a chart of the ice in the 
Atlantic Ocean this spring, which, as it may be remembered, 
penetrated very far south and east ın consequence of continuous 
northerly and north-westerly winds. Several icebergs appear 
even to have been found in the Gulf Stream. It seems from 
experience that, first towards the end of June the ice recedes 
northwaids, while between the banks and the east coast of New- 
foundland ıt remains longest, even after it has disappeared south 
and south-east of the banks, 


From recent observations it would appear that during the last 
thirty years or so the elevation of the kores around the Baltic 
and the Gulf of Bothnia has gone on with greater rapidity than 
during the previous period of observation. The shore-marks by 
which the tact of the elevation has been ascertained were made 
about the year 1750, at the time of the dispute between Celsius, 
the celebrated Swedish astronomer, and a German man of 
science as to whether the level of the Baltic was msmg or 
sinking, Celsius maintaining the latter vew., Since the shore- 
maiks were made it has beensshown that a movement of eleva- 
tion of the land has been going on mound the island of Born- 
holm, the level of which remains constant. The rate of 
emergence 1s most rapid in the north. In the neighbourhood of 
the frontier of Finland it amounts to two metres, while mm the 
south it is only a foot. The increased rate of emergence in 
recent times is clearly shown on the rock known as Stora 
Reppen, not far from Piteå. That rock in 1851 had emerged 
94 cm. above its former level since the commencement of the 
observations, while m August, 1884, it had risen 50 cm. 
further. 


THE Geographical Society of Australasia has, it is stated, 
completed airangements for the exploration of New Guinea, and 
a fully-equipped expedition has started under the leadership of 
Capt. Everi. 





THE HIGHER MATHEMATICS 


PROF. G. MITTAG-LEFFLER, puncıpal editor of the 
Acta Mathematica, forwards us the following communica- 
tion, which will shortly appear in that journal :— 

His Majesty Oscar II , wishing to give a fresh proof of his 
interest ın the advancement of mathematical science, an interest 
already manifested by his graciously encouraging the publication 
of the journal Acta Mathematica, which 1s under his 
august protection, has resolved to award a prze, on January 21, 
1889, the sixtieth anniversary of his birthday, to an :mportant 
discovery 1n the field of higher mathematical analysis. This 
prize will consist of a gold medal of the eighteenth size bearing 
his Majesty's image and having a value of a thousand francs, 
together with a sum of two thousand five hundred crowns 
(1 crown = about 1 franc 40 centimes). 

Tis Majesty has been pleased to entrust the task of i 
out his intentions to a commission of three members, Mr, Car! 
Weieistrass in Berlin, Mr. Charles Hermite ın Pans, #nd the 
chief editor of this journal, Mr. Gosta Mittag-Leffer in Stock- 
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holm. The commissioners having presented a report of therr 
work to his Majesty, he has graciously signified his approval of 
the following final propositions of theirs. 

Having taken into consideration the questions which from 
different points of view equally engage the attention of analysts, 
and the solution of which would be of the greatest interest for 
the progress of science, the commission: respectfully proposes to 
his Majesty to award the prize to the best memoir on one of the 
following subjects :— i 

t. A system being given of a number whatever of particles 
attracting one another mutually according to Newton’s law, it is 
proposed, on the assumption that there never takes place an 
impact of two particles, to expand the coordinates of each 
particle in a series proceeding according to some known func- 
tions of time and converging uniformly for any space of time. 

It seems that this problemn, the solution of which will con- 
siderably enlarge our knowledge with regard to the system of 
the universe, might be solved by means of the analytical re- 
sources at our present disposition ; this may at least be fairly 
supposed, because shortly before his death Lejeune-Dirichlet 
communicated to a friend of his, a mathematician, that he had 
discovered a method of integrating the differential equations of 
mechanics, and that he had succeeded, by applying this method, 
to demonstrate the stability of our planetary system in an abso- 
lutely strict manner. Unfoitunately we know nothing about 
this method except that the starting-point for its discovery seems 
to have been the theory of infinitely small oscillations.1 It may, 
however, be supposed almost with ceitainty that this method 
was not based on long and complicated calculations, but on the 
development of a ample fundamental idea, which one may 
reasonably hope to find again by means of earnest and persever- 
ing study. 

However, in case no one should succeed in solving the pro- 
posed problem within the period of the competition, the prize 
might be awarded to a work in which some other problem of 
mechanics 1s treated in_the indicated manner and completely 
solved, 

(2) Mr. Fuchs has demonstrated ın several of his memoirs * 
that there exist uniform functions of two variables which, by 
their mode of generation, me connected with the ultra-elliptical 
functions, but are more general than these, and which would 
probably acquire great importance for analysis, if their theory 
were further developed. 

It is proposed to obtain in an explicit form those functions 
whose existence has been proved by’ Mr. Fuchs, in a sufficiently 
general case,*so as to allow of an insight into and study of their 
most essential properties. 

(3) A study of the functions defined by a sufficiently general 
differential equation of the first order, the first member of which 
is a rational mtegral function with respect to the variable, the 
function, and its first differential coefficient. 

Mr. Briot and Mr. Bouquet have opened the wa eo such a 
study by their memoir on this subject (‘fournal de p cole poly- 
technique, cahier 36, pp. 133-198). But mathematicians 
acquainted with the results attained by these authors know also 
that their work has not by any means exhausted the difficult and 
important subject which they have first treated, It seems 
probable that, if fresh inquiries were to be undeitaken in the 
same direction, they might lead to theorems of high interest for 


analysis, 
(a It is well known how much light has been thrown on the 
general theory of algebraic equations by the study of the special 
ctions to which the division of the circle into equal parts 
and the division of the argument of the elliptic functions by a 
whole number lead up. That remarkable transcendant which is 
obtained by expressing the module of an elliptic function by the 
quotient of the periods leads likewise to the modulaty equations, 
at have been the origin of entirely new notions and highly im- 
portant results, as the solution of equations of the fifth degree. 


Gesellschaft der Wissenschaften mm Gottingen,” Feb : 
Borchardt’s “ Journal ” Bd. 3 pP 251 (a translation of this memoir 18 to 
found in the “ dr Darboux, ame. sério, t iv); (3) “ Nach- 
richten von der K. Gesellschaft der Wissenschaften ru Gottingen,” 
1880, p. 445 (translated into French in the “Bulletin” of Mr Darboux. 
ame nue iv)! (4) Borchardt’s ‘‘ Journal,” Bd. go, p 71 (also in tbe ‘‘ Bull- 
Darboux, ame série, t iv dj (5) tA Phand] en der K 

W: i ” 1881 (° Bulletin” of Mr Darboux, 


ten xu Gottingen, 
t. v.) ; (6) “ Sitzungsberichte der K Akademie der Wissenschaften zu Ber- 
A 188 ip 507; (7) The memoir of M. Fuchs published in Borchardt’s 
of ” Bd. 76, P. 177, has also some bearings on the memoirs quoted. 


But this transcendant is but the first term, a particular,case and 
that the simplest one of an infinite series of new functions intro- 
duced into science by Mr. Poincaré under the name of 
“ fonctions fuchsiennes,” and stccessfully applied by him to the 
integration of lmeary differential equations of any ordey. These 
functions, which accoidingly have a rô% of manifest importance 
in analysis, have not as yet been considered from an algebraical 
poini of view as the tianscendant of the theory of elliptic 
ctions of which they are the generalisation. 

It is proposed to fill up this gap and to arrive at new equations 
analogous to the modulary equations by studying, though it were 
only in a particular case, the formation and properties of the 
algebraic relations that connect two ‘‘ fonctions fuchsiennes” 
when they have a group in common, 

In case none of the memoirs tendered for competition on any 
of the subjects proposed above should be deemed worthy of the 
prize, this may be adjudged to a memoir sent in for competition 
that contains a complete solution of an important question of the 
theory of functions other than those proposed by the.Com- 
mission. 

The memoirs offered for competition should be furnished with 
an epigraph and, besides, with the author’s name and plage of 
residence ın a sealed cover, and dnected to the chief editor of the 
Acta Mathematica before June 1, 1888, 

The memoir to which his Majesty shall be pleased to award 
the prize as well as that or those memoirs which may be con- 
sidered by the Commission worthy of an honorary mention, will 
be inserted in the dcefa A/athematica, nor can any of them be 
previously published. 

The memoirs may be written in any language that the author 
chooses, but as the members of the Commission belong to three 
different nations the author ought to subjoin a French transla- 
tion to his original memoir, in case it is not written ın French, 
If such a translation is not subjoined the author must allow the 
Commission to have one made for their own use. 

Tue EDITORS oF THE ‘‘ ACTA MATHEMATICA” 





DR. PERKIN ON THE COAL-TAR 
COLOURS? 


TAKING a precedent from some of those who have occupied 
this chair before me, I have selected for my few remarks 
to-day the subject in relation to Technical Chemistry, with 
which I have been personally connected—namely, the colouring 
matters produced fiom coal-tar products, with some of the 
lessons its development appears to me to teach is in connection 
with industrial chemisty, Sir Frederick Abel, ın his address in 
1883, when speaking of the history of gunpowder, said that “It 
is one of the most remarkable features connected with the 
history of gunpowder, that until the last quarter of a century no 
radical changes should have been introduced into the manu- 
factue and modes of applying this, the first known practically 
useful explosive agent.” It appears to me that this is more or 
less true of all the older industries, which resulted simply from 
experment and observation without any other basis to work from. 
They have had long histories in which little progress has been 
made, but of late years, owing 1o our advanced and rapidly in- 
creasing scientific knowledge, they are undeigoing great, and in 
many cases radical, changes. f A 
The coal-tar colour industiy stands in a very different position 
to our older ones, It has a apres ceinec origin, and a very 
short history dating back only to 1856, and it is not yet twenty- 
pine years since the date of the first patent. It is an industry 
which has been founded on scientific discovery, and has develo d 
side by side wıth it, being in fact a most important handmaid to 
research, which in its turn has repaid it by new discoveries. At 
the date of tts introduction very little was known of the chemistry 
of colouring matters ; they were always found difficult bodies to 
investigate, and when produced in reaction were generally re- 
garded as secondary products, and every endeavour was made to 
get rid of them so that the other products associated with them 
might be examined ; bug now, owing to the very extended study 
which has been made of these bodies, on account of this in- 
dustiy, and the relationships which have been found to exist 
between the colour of the compounds and the chemical constitu- 
tion, it is possible with more or less certainty to predict the 
colour a compound will have before it is produced, and the 
means which can be used to modify it. 
} The President’s address, Institute of Chemistry. 
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It will be impossible for me to give you but a very briefsketch 
of the history of this dustry in the time at my disposal ; any- 
thing like a complete account would fill volumes, On account 
of this I shall not be able to refer except casually to the coal-tar 
industry itself, the development of which is nearly entirely due 
to the one under consideration. Nor can I give a consecutive 
account of the coal-tar colours themselves, because the discovery 
of new series of colouring matters, and the progress of old ones, 
necessarily produce overlapping as it were, and renders such a 
course difficult and confusing. JI therefore propose to take them 
according to the groups we now know them to belong to. I 
will therefore commence with that which contains the first 
colouring matter connected with this mdustry—mauvein and 
safranine group of compounds. 

As I already mentioned, the coal-tar colour industry dates 
from 1856, the discovery of the aniline purple or mauve dye 
being made dwing the Easter vacation of that year, and the 
patent for its production taken out on the 26th of the followi 
August. From the accounts I have already given elsewhere, 
have mentioned how the discovery of this colouring matter was 
made during the prosecution of scientific research, which had for 
its object the artificial production of quinine, a subject which of 
late Shas very much occupied the attention of chemists, though ıt 
has not as yet been accomplished. 

When commencing this industry, which was looked upon b 
many with considerable doubt as to its practicability, the diff 
culties encountered were very numerous on account of its unique 
character, but few of the processes having their representatives ın 
other industries, the pioducts were also very valuable, so that 
great care had to be employed with them. The success of the 
product tinctoiially had not been proved on the laige scale, so 
that ıt was necessary to proceed tentatively and not launch out 
too rapidly. 

e as is well known, was at this period a 1are body, 
originally obtained from indigo by Unverdorben ın 1826, but for 
its production from benzene we are first indebted to the discovery 
of nitrobenzenein 1834 by Mitcherlich, and then to Zineri, who 
found that this substance when submitted to certain reducing 
agents produced a base which was eventually identified as aniline. 
It was not long before the date of this industry that a method of 
producing this base from nitrobenzene, with gieater ease than by 
the process of Zmin, was discovered ; and it is to Beauchaump 
we are indebted for this, who found that the reduction might be 
easily accomplished by means of iion filings and acetic acid. 
Had this discovery not been made, aniline could not have 
been produced sufficiently cheap to be used for the production of 
colouring matters And it is interesting to note that this process 
of Beauchaump, shghtly modified, is the one used to-day for the 
production not on A of this base, but its homologues and 
analogous compoun 

It was not long before the difficulties of producing nit: obenzene 
were toa great extent overcome Messrs. Simpson, Maule & 
Nicholson also began to expetiment on the production of nitro- 
benzene, and afte: a time were able to produce it ata sufficiently 
low cost to be able to supply us with part of our requirements, 
I mention this ın passing because it was the starting point of the 
history of the connection of this firm with artificial production 
of colouring matter, which they carried on so successfully 
afterwards. 

After the mauve was discovered it was necessary to teach 
dyers how to use it. Being an organic base, it is opposite in 
properties to the vegetable colouring matter, and therefore the 
ordinary methods of application were not generally useful, and 
much time had to be spent in dyehouses and printworks in the 
early days of this product in reference to this subject, and at that 
time the question of fastness to light soap and bleaching liquor 
was much insisted on. Fortunately for the future of the coal- 
tar colour industry, although the mauve would not resist bleach- 
ing liquor well, oa provea to be a very fast colour—the fastest 
purple yet produe , I belieye—and thus its mtroduction became 
rapid. ter this the love of brillancy of colour which it had 
indnced caused less attention to be given to the subject of fast- 
ness, I quite think that had this, the first coal-tar colourmg 
matter, yielded colours as fugitive as sofhe which have since been 
used, this industry would probably have been, to say the least, 
much delayed in its progress ; so that it will be seen the mauve 
had to bear all the burdens of the difficulties incident on the 
inauguration of this industry, the future products being fiee from 
these impediments. The impoitance of this colommg matter 
after its success was established was quickly recognised in France, 


and its manufacture commenced there. This soon resulted in its 
importation into this country irrespective of patent rights. As, 
however, the foreign manufacturer employed responsible agents 
in this country, the law was without difficulty put into operation 
successfully—unfortunately, however, only to teach Continental 
manufacturers the lesson not to employ responsible agents in this 
country any longer, but, by means of correspondence or travellers, 
to deal directly with the consumers, and this modus operandi 
(practically, though perhaps not theoretically) enabled them to 
ignore the existence of patents, and import their products fréely 
into this country. On this point I shall have to speak again 
further on The mauve was first employed in silk dyeing in 
London, Mr. Thomas Keith & Sons, of Bethnal Green, being the 
first to use it. The second application was calico printing, 
Messrs, James Black & Co., of lasgow, being the first to em- 
ploy it largely for this purpose. It afterwards was extended to 
other trades. 

With reference to the chemical history of this dye, although 
it had been submitted to analysis very soon after its discovery, 
its formula, or rather the formula of its principal constituent 
**mauvein,” was not established until some time after it had 
become a commercial product, and was prepared in a crystalline 
condition. It was then shown to have the composition 
Cy,Hy,N, (Proc. R. S. xiii. 170). 

te was found to be a very powerful base, decomposing am- 
monia salts with evolution of ammonia, and .combining with 
carbonic acid to form a carbonate. Its ordinary salts are pro- 
duced by its combination with one molecule of a mono-basic 
acid, its hydiochloride being Cey HN HCL 

In concentrated sulphuric acid it dissolves with a dirty green 
colour, changing to blue on slight dilution, and back to purple 
when thoroughly diluted ; this is a distinctive reaction of this 
class of substance. Further researches have shown (¥. Chem. 
Soc. XXXV. 717-732) that in the ordinary colouring matter there 
are two other compounds, one which is remarkable for its 
solubility, and from analysis appears to have the composition 
C4,HyN,; and the third, which has not been fully examined, 
possesses a redder shade of purple than the other. 

The first product, or mauve, is evidently a derivative of 
patatoluidine and aniline. The third of orthotoluidine and 
aniline, and the second of pure aniline. This has been called 
pseudo-mauvein, It might perhaps be better called phenol- 
mauvein. 

When boiled with aniline mauvein yields an indigo-blue pro- 
duct, difficultly soluble ın”alcohol. This change tekes place 
without formation of ammonia, and shows How different 
mauvein is in 1ts character to rosaniline. 

Runge found that aniline, when treated with dilute chloride of 
lime, yielded a blue- or violet- coloured solution, which soon 
underwent change. Some experiments on this, made in 1868 
(X. Chem. Soc. xxii. 25-27), showed that the product which I 
termed ‘‘ Runge’s blue,” was a peculiar compound, the salt of 
an organic base, which itself dissolved in alcohol with a reddish 
brown colour, the salts being blue. It is quite different from 
matvein, and of no practical value ; but what is interesting 1s 
that when exposed to heat, as by boiling a solution of one of its 
salts, it decomposes with formation of mauvein. 

A beautiful colouring matter was obtained from mauvein by 
treating it with ethylic iodide. It gives shades of colour of a 
very red purple tint, and it was therefore called dahlia. It was 
mostly used in calico and delaine and other kinds of printing, 
but being costly, the production was never very large. This 
substance is a mono-ethylic derivative of mauvein, and all 
attempts to further ethylate this compound have proved fruitless. 
In properties it appears to be more like an ammonium compound 
than a replacement product. 

Safranines.—In the prepaiation of mauvein, a colouring 
matter was obtained from the liquors, from which it was pre- 
cipitated, producing beautiful crimson-red shades of colour on 
silk. The amount produced in this way was a small, however, 
that we are even not able to introduce it as a dye. But it was 
found that it could be produced by the oxidation of the mauve dye 
itself, and was then manufactured under the name of ‘‘ aniline 
pink,” but afterwards ‘‘safranine.” This substance is evidently 
closely related to mauvein, as it gives the characteristic reaction 
with sulphuric acid I have already referred to. 

The preparation of this from the mauve dye was, however, 
too costly to allow of its being brought mto general use. How- 
ever, new processes have been since discovered, by whjch this 
or other colouring matteis of its class can be produced cheaply. 
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The first of these processes consisted in passing nitrous acid 
into commercial aniline, and then heating the mixture with 
arsenic acid, and then extiacting the colouring matter produced. 
Hofmann examined this, and showed that it had the formula 
CyHaN, (Ber. vi. 526, 1872). 

The examination of the product which was obtained by oxidis- 
ing the mauve dye, I found to have the composition, Cy Hy, N4 
ea Chem, Soc, XXXV. 731), 1e3ults which correspond with analyses 
pablished by Dale and Schorlemmer (¥. Chem Soc. xxxv. 682), 
obtained from the examination of a sumilar product. This sub- 
stance, I found, was associated with that examined by Hofmann 
in a product prepared by Messis. Guinon & Co., of Lyons 

Methods of a mote synthetical nature have since then been 
discovered. O. Witt found that safanine could be obtamed 
from orthoazotoluene and hydrochloride of toluene at 150-200° 
(Ber. x., 874, 1877). He then found that by onidising a mix- 
ture of one part of paraphenylenediamine, and two parts of aniline, 
on the application of heat a safranine could be obtained which 
has the formula, C,, Hy, Np and which is called phenosafranine. 

The formation of this colouring matter by this and other pio- 
cesses has been studied by Nietzki (Ber. xvi 464). He finds that 
the aniline in the reaction, in which paraphenylenediamine takes 
part, may be substituted by other primary monamines, or a mıx- 
ture of these with dimethylaniline, and thus a large number of 
these dyes can be obtained. 

Phenosafranine 1s now produced very largely, and in a pure 
crystallised condition, and is a very useful dyeing agent. 

If we assume that all the safranines ate strictly homologous 
compounds; the formula that Nietzki gives for phenosafianine 
would make the formula of that examined by Hofmann, and 
that examined by myself and Dale and Schorlemmer, to be in- 
correct, and that they should contain two hydrogens more than 
are assigned to them. This I cannot think is possible from all 
the analytical results we obtained. 

The constitution of mauvein has not yet been established, and 
I have still experiments on this subject in hand. This may also 
be said of safranine, I think, although Nietzki has proposed a 
formula for it, im which nitrogen occupies a similar position to 
the metharacarbon in the rosaniline senes. 

Triphenylmethane Derivatwes.—We must now go back again 
to the early days of this industry to consider the next class of 
compounds—viz., triphenylmethane derivatives, 

The industrial success of the mauve dye caused aniline to be- 
come a very favourite body to expenment with, and the result 
was that mm 1859, the discovery of that important coloming 
matter first known as fuchsine o1 magenta took place. Hofmann 
had observed ın his experiments on the action of carbon teta- 
chloride on aniline in 1858, the formation of a red colouring 
matter, which consisted of this substance as a secondary product 
of the 1eaction, but it was M. Verquin who first discovered a 
process for the transformation of aniline mto a red colouring matter 
of tinctorial value. This discovery of the compound marks a 
most important fresh depaitwe in the history of coal-tar colours. 
As I mentioned, the mauve had paved the way for future 
colouring matters, and this new substance, which could be ap- 
plied to fabrics by the same methods as the mauve, was most 
eagerly sought after owing to the billliancy of its colour; and 
probably its manufacture was one of the most successful finan- 
ney of all the aniline colqurs. 

. Veiquin’s process, which consisted in treating tin tetra- 
chloride with commercial aniline, was soon supeiseded by better 
processes. The number of patents taken out for the production 
of this dye was very large, and all imaginable products were 
claimed as capable of producing ıt from aniline. The two most 
important, however, were those in which mercuiy nitate and 
arsenic acid were used. The first of these processes, with which 
I had some experience, required much care to regulate the re- 
action and prevent deflagration. The next process with aisenic 
acid, known as medlocks, was by fai the best, and was used very 
extensively until the last few years, the use of nitrobenzene as 
ne oxidising agent being now mostly used ın the place of arsenic 
aicd, 
The manufacture of magenta, which at this period was often 
called 1oseine, was carried on chiefly m this country by Messrs. 
Sampson, Maule, & Nicholson, by the arsenic acid process. Mr. 
E. C. Nicholson and Dr. A. P. Price, of this firm, worked out 
the process with gieat success, and were the first to produce this 
colouring matter in a pure state. The beautiful display of the 
erystdllised acetate, shown at the Exhibrbon of 1862, illustrated 
this fully. 


It was with products suppled by Mr. Nicholson, that Dr. 
Hofmann made his first researches on this colouring matter. 
He changed its name from roseine to rvsan:line, and found that 
the base, when in combination with acids, had the formula 
Co Hig Ns. 7 z 

The important observation of Nicholson, and the critical 
experimegts of Hofmann, .on the necessity of using, not pure 
aniline, but a mixture of aniline and toluidine for the production 
of this substance, was made about this period. ? 

The next important step in this industry was the use of 10s- 
aniline itself as a source of new colouring matters. For this we 
are indebted to the experiments of two French chemists—viz., 
MM. Gerard and Delaire, who discovered that rosaniline salts, 
when heated with aniline, gave violet and blue colouring matters, 
which they called Violet fmperial and Bleu de Lyon. It is, 
however, to Mr. Nicholson that the ciedit of producing these 
bodies, in a practically pure state, belon This especially refers 
to the blue, the product known as opal blue, used by Dr. Hof- 
mann in his investigations on the subject, being of great purity. 
Dr. Hofmann showed that these products were phenylated ros- 
anilines, as is now-well known, ammonia being given off in the 
reaction. And I may mention in passing that the manufacture of 
these blues is now carried on to such a large extent th&t the 
ammonia produced in this reaction is collected for the production 
of its sulphate or other salt. 

One of the difficulties in the way of the new blue was its in- 
solubility in water. Mr. Nicholson, however (in 1862), probably 
thinking of the method used to render indigo soluble, experi- 
mented upon the action of sulphuric acid in this compound, and 
he found that it was possible to obtain sulphonic acids from it. 
One of these, the sodium salt of which is known as ‘‘ Nichol- 
son’s” or ‘alkali blue,” ıs the monosulphonic acid, which 1s 
itself insoluble in water, but forms soluble salts, which can be 
applied to the goods, and then decomposed by acids. This com- 
pound has had much to do with the successful inh oduction of this 
colouring matter. The other product known as soluble blue is 
the sodium salt of trisulpho acid. 

In the early part of 1864 the Hofmann violets were introduced. 
These, as is well known, are the ethylated rosanilies produced 
by acting upon rosaniline with ethyliodide. These colouring 
matters are more brilliant, though much move fugitive than mau- 
vein ; but by this time the desire for permanmey was giving way 
very much to that of brilhancy ; and these colouring matters were 
quickly taken up by dyers and calico printeis. 

About this time some colouring matters derived from phenol 
were introduced, and which, curiously, are found to belong to 
the class of substances now under consideration. These were 
biought forward by Messrs. Guimon, Marnas, and Bonnet, of 
Lyons. The first product was amine, prepared from phenol by 
means of oxalic and sulphuric acid (Kolbe and Schavtt’s process). 
The next was polvuine, obtained by acting upon aurme with 
ammonia. The third was azuline, prepared by heating anrine 
with aniline. This last was a blue dye, which has since been 
shown to consist chiefly of triphenylrosaniline. - 

Purple and violet derivatıyes were also obtained from ros- 
aniline by a process of my own, in which brominated turpentine 
was employed. These were known as Britannia violets, and were 
much used. 

Other coloured denvatives were also discovered ; for example, 
by the action of aldehyde and sulphuric acid, a blue product was 
obtained, which, when treated with sodium hyposulphite or 
sulphuretted hydrogen water, yielded the well-known aldehyde 
green. 

On examining the action of acetylchloride on Britannia violet, 
I obtained a pecuhar green, which was used principally by calico 
printers, and very considerable quantities of acetylchloride were 
prepared for this purpose. The process was not published. This 
green was of a blue shade, and was obtaimed in a crystallised * 
condition in combination with picric acid. The crystals had a 
golden metallic reflection. 

Soon after this it was noticed that a green compound was 
produced in the preparation of the Hofmann violets, though 

enerally only in small quantities. It was afterwards found 
that by making rosaniline react with an excess of methylic 
iodide that it could be produced practically. It was called 
iodine green ; but the product now manufactured is a chloride. 
This colouring matter gave good candle-light greens. One of 


. 
* In my original pra it was shown that ‘colouring matters could be ob- 
ea not only from aniline, but also from toluidine xylidine and 
cumudine. 
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its peculigrities ıs that when heated it is converted into violet 
methyl-rosaniline, with loss of methyl-chloride. 

A new method of producing rosaniline violet was proposed 
by Lauth, and patented by MM. Porrier and Chappat, in June, 
1866. e process consisted in taking aniline, m which hydro- 

en had been replaced by an alcohol radical, and oxidising this 
instead of first preparing rosanilme, and then repjacing the 
hydrogen in the colouring matter by the radical The product 
proposed for this purpose was methyl-aniline. 
wing to the improved method of methylating aniline, which, 
I believe, was first proposed by Messrs. Gerard and Delaire 
(Bull. Chem. Soc. [2] vil. 360), this process has become a very 
important one, and large quantities of dimethyl-anilime are now 
used, the oxidation being effected by copper salts. The product, 
according to the reseaches of Otto Fischer, consists chiefly of 
pentamethylpararosaniline. 

The most important advance in the production of green 
colouring matters of the triphenyl-methane series was the 
discovery of the benzaldehyde, Victoria or malachite green. 

In 1877, Otto Fischer, whilst investigating the condensation 
proucis of tertiary aromatic bases (Ber. Xa 1625), obtained 

y the action of benzaldehyde on dimethyl-aniline in presence 
of chioride of zinc, a colourless base of the formula Ca Hao Np 
the salts of which, when exposed to the air, rapidly oxidised to 
a fair blue-gieen dyestuff, which, he thought, would prove to be 
of complicated constitution. A httle later (Ber. xı, 950) he 
showed that by oxidising this colourless base with some of the 
ordinary oxidising agents, this green could be more easily produced, 
and that it stood to the colomless compound in the same way as 
rosaniine does to leucaniline. Emil and Otto Fischer after- 
wards say (Ber, xii. 796) that the first experiments fo. the 
production of this green were made by the Badische Aniline 
und Soda Fabrik, ın March, 1878. About this time Oscar 
Doebner (Ber. xi. 950) found that a gieen colouring matter was 
produced by heating benzaldehyde with benzyl trichloride and 
zinc chloride. This product has been found to be identical with 
that of Fischers. This green colouring matter is now largely 
made from benzaldehyde, as this process 1s found to be the best. 
A similar compound is also prepared from diethyl-anulne, and 
1s known as brilliant green. It 1s a beautifully crystalline body. 
It 13 rather curious that this produces shades of colour some- 
what yellower than the gieen from dimethyl-aniline, whereas, 
being of a higher molecular weight, we should have expected 
it to be blue. 

The principal difficulty which had to be contended with in 
the production of these colourmg matters was the need of a 
supply of benzaldehyde. The usual method of obtamming it 
from bitter almonds, which was the only one in use, was quite 
out of the question, so that othe: souices had to be looked for. 
The Badisches Aniline und Soda Fabiik, however, successfully 
overcame this difficulty. At first they experimented with the 
process of Lauth and Grimaux, which consists in the oxidation 
of benzyl-chloride, with an aqueous solution of lead nitrate ; 
but the product made by this process was too dear. But they 
found that the decomposition of benzylidene-dichloride, b 
means of water, as observed by Cahours (dun. Chem. Suppl. 
2306) and Limprecht (dsn. Cheni. 139, 316) gave them a means 
e roducing this compound successfully, the reaction being as 
ollows :— 

C,H;CHCl,+ OH,=C,H;.CHO +2HCL 

This process, which they have successfully employed since 
March, 1878, consists in the preparation of benzylidenedichlonde 
from pure toluene, and in the subsequent treatment of this 
chlorinated body with milk of lime, at 100° C. 

I have stated that the group of colouring matters under con- 
sideration are called triphenylmethane derivatives, and to show 
how this has been proved to be the case, I must now refer very 
briefly to some of the theoretical work which has led to this 
knowledge. The most important of this refers to rosaniline. I 
have already diawn attention to the work of Hofmann, which 
gave us the first knowledge of the composition of this colouring 
matter, and the further information that it contained hydrogen, 
which could be displaced by phenyl and alcohol radicals ; but as 
to the matter of constitution, I thnk the experiments of Caro 
and Wanklyn were the first, as they showed the relation which 
existed between rosaniine and aume, or rosolic acid, and, in 
fact, produced rosolic acid from rosaniline; but it is to the 
° beautiful researches of Emil and Otto Fischer that we are in- 

debted for a clear knowledge of the constitution of this class of 

colouring matter. 
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But to clear the ground before proceeding further, I must re- 
mind you that ordinary commercial rosaniline, or magenta, pre- 
pared from amime and tolwdines, is a mixture of colouring 
matters. This was first known by Mr. Nicholson, who found 
that for the production of the finest blues it was necessaiy to 
puii the base and separate one of there before phenylating ; 

ut it is only of later yems that the difference between these 
bodies has n carefully studied, and explained. The base 
examined by Hofmann contained C,,, and is the chief constituent 
of commercial rosaniline. The other contains Cy, and 1s now 
called pararosaniline, because it 1s produced from aniline and 
paratoluidine. Similarly, in commercial anrine, two compounds 
are found, one containing Cy, now called rosolic acid, and one 
containing C,,, now called aurine ; and these latter can be pro- 
duced from the conesponding rosanilines ; and Dale and Schor- 
lewmer have also shown that aumne can be also converted into 
pararosaniline, by the action of ammoma (F. Chem. Soc., 
xxxii. 121). 

Emil and Otto Fischer, however, by submitting the leuco 
compound of commercial iosaniline to the diazo reaction, ob- 
tained the hydrocarbon CyyHy,g, and from rosamlime prepared 
from paratoluidine and aniline, the hydrocaibon Cyg Hyg 

And this latter hydrocarbon was found to be identical with 
Kekule’s tiphenylinethane— 


Cell, C,H; 
Dee 

C,H.” NH 

Trphenylmethane 


On nitrating this hydrocarbon they obtained a trinitro deriv- 
ative, which, when reduced, gave the tri-amido body, 
oii ae 
NH,C,H, H 
Leucanilne, 
which is paraleucaniline, and by carefully heating its hydro- 
chloride to 150-160", it was converted into pararosanilme. 
Also they found that by onaiing trinitrotriphenylmethane 
they obtained trimitrotriphenylcarbinol, and this when reduced 


gave parniosaniline direct. 
From these results the constitution of the base is evidently — 


NH,C,H. C,H,NH. 
ava ye < ott Nitty 
NH,C,H,* ‘OH 
Pararosamiline. ° 
The salts— the hydiochloride, for example—being 
NH,C,H, _/C,H,NH.HCI 
ye 


NH,C,H 
Bararosanilinehydrochlonde. 
Similar results were obtained fiom the hydrocarbon fiom 
rosaniline ; it 1s tolyldiphenylmethane :— 
CoHUCH)S, cK CoH 


H 
em / A 


The rosolic acid and aurine corresponding to the rosanilines 
are constituted in an analogous manner :— 


HOCH, /C,H,O HO") CGH //C,H,O 
ve 6444 oc een 


and CH 
HOC,Hy HOC,H, 
Aurin Rosolic Acid, 

From these results we see the beautiful relationships of the 
various colouring matters of this series to each other, and by it 
obtain information which is of practical value, as well as theo- 
retical. From the following formule of a few of these products 
their relationships are seen :— g 
- 


H: H 
M N 
Marsh gas re 


CoH C.Hy 
Triphenylmethane cc 
H SH 


5 
NECHA CoH NH, 
x< 
NH,C,H; H 
NEGE C,H,NH, 
7 ave N att, 
Parrrosaniline c 
NH,C,H,” H 


Leucopararosanıline 


` 


è 
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Pararosaniline | NHsCoHy, / CoH NHHCI 
Hydiochloiide NELC.H Ss 
2 4 
Antlne blue) NHPAC;H, _//C,H,NPhHCI 
Tnphenylpararos- Ye I 
_ aniline. aes NHPhC,H, 
O, l° NaSO. 
g NEPR [ CHN, y Cos (Nh? 
Soluble blue C i 
“BERL can / 
Methyl violet ) N(CH,),CeH C,H,N(CH,),Cl 
Herantiypas- | 3)1C6 S HLN ada 
rosaniline. | N(CH,)sCgHs~ 
Methyl green) N(CHg)Co Ha _/ CoE N(CHa}CI 
Heptamethyl- C l 
rosaniline | N(CH,),CeH,” 
Cl 
Victoria N(CH,)CoHg. / CH, N(CH,}C! 
or Benzaldeyhde po: ee Cain 
green, C,H, 
Brilliant oe 
TIURA: green Saree 
CBs 


The effect of replacing hydrogen by hydrocarbon radicals in 
rosaniline is seen to reni in the shade of colour becoming blue 
for each hydrogen replaced—the effects of those of high molecular 
weight, such as phenyl, being to produce the bluest shades ; thus 
triphenyliosaniline is blue, whilst hexamethyliosaniline is blue- 
violet, notwithstanding it contains six hydrogens 1eplaced. 

__ After all the replacements possible have been effected, as in 
hexamethylrosaniline, the result of the combination of the pro- 
ducts with halogen compounds of methyl is very interesting. 
The particular group to which this is attached becomes of the 
nature of an ammonium, and the colour changes to green—#.4, 
methyl green—and this, like other ammonium compounds, when 
heated, dissociates, with loss of the halogen compound of 
methyl, and then hexamethylrosaniline is reproduced. Again, 
if this ammonium gioup be replaced by phenyl, we also get a 
green—v.¢., Victoria green 

The structure of some of these bodies has been proved by 
another most beautiful synthetical process, which has lately come 
into use—a “process which enables us now not only to say that 
we employ the volatile products of the distillation of coal, but 
also the coke itself; as carbonic oxide, in combination with 
chlorine, is one of the important agents—#.¢,, phosgene or car- 
foes is used. ‘This product was discovered in 1812 by 

. Davey. 

In 1876 W. Michler gave an account of his researches on the 
synthesis of aromatic ketones by means of phosgene (Ber. ix. 
716), ın which he showed by the action of this substance on 
dimethylaniline that a tetiamethylised diamidobenzophenone 
was contained, This substance has, therefore, the constitu- 


tion— 
N(CH,y),CgH, - CO - CgH,(CH,),N. 


The formation of this product takes place in two phases, but I 
need not enter into that now. 

The first experiments to tun Michler’s synthetically prepared 
tetramethylated diamidobenzophene to practical account were 
made by Dr. A. Kern, in the works of Bindschedler, at Basle. 
Dr. Kein proved that an agent like phosgene might be produced 
ona er scale, and he invented a process to convert Michler’s 
ketone base into methyl purple. This process was derived from 
the ketone synthesis of triphenylmethane from benzhydrol and 
benzene, and consisted in preparmg the tetramethyldiamido- 
benzhydrol, and condensing the latter with dimethylanilne ; 
thus the leuco se of hexamethyhosaniline was obtained, and 
then oxidised with lead peroxide. This process, which was too 
costly for practical’ purposes, has been superseded by one dis- 
covered by Dr. Caro, who has found that this ketone base can 
be made to form condensation products with dimethylaniline and 
other products directly, by the use of phosphorus trichloride— 
this substance convert it first into a chloride, which then 
reacts on the dimethylaniline, thus— 


N(CH,),C,H,—CCl,- CgH,(CH,),N + N(CH,),C,Hs= 
¢ WCE CoH SE EHS NGI 
Sc |) +HCl 


N(CH,),CeH,” 


And this reaction takes place quantitatively, the body being so 
pure that it 1eadily crystallises from water in prisms, like potas- 
sium permanganate, only with very much more brilliant lustre, 
These contain water of tallisanon, The condensation can 
also be effected with phosgene gas. The colouring matter ob- 
tained by shis means is bluer than that obtained from dimethyl- 
aniline by oxidation, which consists chiefly of the pentamethyl 
compound.? 

Diethylene can also be made into a ketone with phosgene or 
carbon oxychloride, and this product condensed with diethyl- 
aniline yields hexaethylpararosaniline. 

Instead of dimethylanıline, dımethyl-a-naphthylamine can be 
used, and in this case a beautiful blae colouring matter is ob- 
tained, and if a-phenylnaphthylamine, the Victoria blue is pro- 
duced, and by varying the reaction in this kind of way a great 
variety of colouring matter can be synthetically prepared. 

With ammonias this ketone condenses to form the new yellow 
colounng matter, auramine, with anilme phenylauramme. With 
quinoline it produces a green very similar to Victoria or benz- 
aldehyde green. I must not, however, spend any more time over 
this interesting pait of the subject, but may say here jn we 
have pure scientific research, conducted for its own sake, bearing 
fruit. The discovery of W. Michler, which remained for seven 
years a matter of theoretical interest, now comes forward as a 
matter of practical value. 


{To be continued.) 





THE DEVONIAN SYSTEM OF RUSSIA 


M P. VENUKOFF has recently given a general sketch of 
* the Devonian rocks of Russia, As is well known, these 
rocks, so largely developed in Russia, contam such a iar 
fauna that geologists have been puzzled to establish a parallel 
between them and the different subdivisions of the Devonian 
system of Western Europe. Two great areas of Devoman 
strata are known in Russia: that of the north-west and that of 
the central basin. From Esthonia and Livonia the former ex- 
tends north-eastwards to Lake Onega and perhaps even to the 
White Sea, and southwards through Pskor and Vitebsk to 
Moghiber. In Smolensk only traces of Devonian rocks have 
been found ; but further south-east a great tract of these rocks 
runs through Tula, Orel, Voronesh, Ryazan, and Tamboff. 
Prof. Grewinck, in his ‘‘ Geologie von Livonia und Kurland” 
in 1861, and again in 1879, and Prof. Barbot de Marny, in the 
Russian Mining Journal of 1878, attempted to classify the 
Russian Devonian deposits ; not to mention the earlier English 
work of Murchison, followed by those of Pander, Pacht, Hel- 
mersen, and Kutorga, and recently by those of MM. Stucken- 
berg, Inostrantseff, and Romanovsky, The mixed characters 
of He fauna have thus always presented great difficulties in the 
way of satisfactory correlation. 
he recent monograph by M. Tschernyskey (Mem. Geol. 
Committee, i., 3) shows how 1ich a field remains to be explored 
before our knowledge of the Devoman fauna of Russia in any 
measure ch aay completion, 
M. Venukoff, in his résumé of the present condition of the 
noblem, gives a brief account of all that is known as to the 
ussian Devonian system in each separate government, followed 
with an analysis of the work done by previous geologists. He 
then presents a detailed exposition of his own observations and 
conclusions in North-West and Central Russia; giving long 
lists of fossils which compuise the rich collections recently made 
by M. Antonowitsch. Inthe north-western basin three strati- 
phical series have long been known: the lower sandstones, 
the middle limestones and dolomites, and the uppe: sandstones. 


The lowe: member contains only fishes and small Zinzule, ° 


though on the Oyat the ichthyolites are accompanied with 
Rhynchonella livonica, Streptorhynchus crenistria, Avicula ros- 
trata, Isardia, and numerous Alege, The fauna of the lime- 
stones is mostly that of deeper water, but even among these 
strata there occur oecasionally—as at Lake Umen—beds of 
sandstone with shallow-water forms (the fishes Coccosteus, 
Asterolepis, Osteolepis, and the little Lingula bicarinata, Kut.), 
On the whole the middle hmestones of Pskov and Novgorod may 
be sub-divided into four stages or zones characterised, the first, 
by RAynchonella Montesa. Rs. heontca, Spirtfera muralis, 
Airypa reticularis, Orthis striatula, and Stropkalosia product- 


1 See Patents, Caro, 4428, September, 1883; 4850, March 13, 1884; and 
038, March x8, 1884. , i i : 
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oides ; the second, by the same fossils, but without AA. Meyen- 
dorfii, and with two additional species of Spirifera (S. disjuncta 
and S. lenticula); the third has yielded only these two 
Spirifers and Str, productoides, while the fourth contains also 
Atrypa reticularis and Orthis sir:atuia, Among the Devonian 
ro of Central Russia, which consist only of timestones, 
M. Venukoff tries to establish the following four subdivisions : 
the Voronesh marls and limestones characterised by the presence 
of Spirifera Anosoffi, together with Airypa reticularis, Strophalosia 


productoides, several Orthoceratites and Corals, the Elets beds, 


where Sp. disjuncta, and a variety of Sp. Archtacé replace Sp. 
Aanosofi, the other leading fossils being : RAynchonella livonica, 
Athyris concentrica, Pohani subaculeatus, P. membrans, 
Stropkalosia productoides, Streplorhynchus crenistria (umbra- 
culum), Plenrotomaria, Euomphalus, &c. The intermediate 
beds between these two groups are especially rich in corals 
(Aulopora serpens, Cyathophyllum ces atites, Syringopora abdita, 
S. tabulata, species of Stromatopora, &c.). The Elets beds 
are covered with a series of limestones characterised by the 
presence of Arca oreliana, and these last are followed by the 
wellycnown group of Murevuya (ın Ryazan) which constitutes a 
passage between the Devonian and Carboniferous systems. The 
correlation of the subdivisions of the depomts of the Devonian 
groups of North-Western with those of Central Russia, and of 
both with those of Western Europe, is beset with difficulties. 
Still it appears that the limestones of Elets and Voronesh, as 
also those of the Duna (especially since M. Antonowlitsch’s 
researches), are comparable with the Sirigocephalus group of 
the Eifel and Nassau; some resemblance may also be tiaced 
between the Elets and Voronesh limestones and the higher parts 
of the Middle and Lower membeis of the Upper Devonian 
system of England. They may likewise iepresent the ‘‘ Frasnien ” 
subdivision of the U evonian series of the Boulonnais. 
Regaiding the Lower Devonian Sandstones of Russia, Murchi- 
son’s correlation of them with the [Lower] Old Red Sandstone 
of Caithness and Elgin remains unshaken. The break between 
these sandstones and the Silurian deposits which they cover 
seems also to be confirmed. As to the Devonian rocks of 
Poland, it appears from M. Mikhalsky’s researches (Zevestia of 
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Lithistide, two of the seven orders of Zittel’s classification. M. 
Pocta describes elsewhere the varieties of isolated sponge spicules 
met with in the chalk. Some sponge remains from the Lower 


Silurian strata of Bohemia resemble (accor to M. Feistmantel) 
the species Acanthospongma Siluriensis, described by MacCoy in 
1846, and found at Cong, near Galway. We further notice 
accounts of fossil fiora of the antkracite formation in Central 
Bohemia (M. Kusta), and of remarkable stem remains of Ardu- 
caroxylon from the same (M. Feistmantel), &c. M. Novak 
shows from Bohemian trilobites how the form and markings of 
the hypostome offer good generic characters which may be taken 
as decisive where the other parts of the body agree. 


Among interesting fossils brought before the Society is a 
scorpion from the ‘‘ Moravia” coalpit at Rakomtz. is 13 
one of the little known order of Pedopalpi, and is the 


first fossil representative of a still living genus, Thelyphonus, 
and probably of the order. Its great similarity to present 
forms is noteworthy, showing persistence of type m this genus 
from the Carboniferous period. The same pit has yielded four 
new spiders, and the number of known Paleozoic arachnida 
1s now (according to M. Kusta) 34. A fossil cockchafer was 
found in a mass of Teitiary quartz received from France at a 
millstone manufactory in Prague. The body stood nearly free 
in an oval hollow of the stone, doubtless corresponding, to the 
cocoon. M. Fric has sent it to the Jardin des Plantes, Paris. 
Fiom a chemical examinaton of the dark colouring matter of 
ebony, M. Belohoubek concludes that it is to be regarded as 
coal, and the case is a striking one, as being that of carbonisa- 
tion of plant material occurring physiologically ın a living plant. 


: The author not having sufficient young ebony could not exactly 
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determine the mother-substance. M. Celakovosky finds in 
certain anamorphoses of the ovulum of Raphanus sativus, L., 
and in abnormal leaves of Croton, evidence in support of the 
foliolar theory of the ovulum. M. Palacky furnishes two instal- 
ments of his valuable, though necessarily incomplete and tentative 
sketch of the geographical distribution of plants. The formation 
of serial buds is studied by M. Velenovsky, M. Hansgirg extends 
the knowledge of Bohemian algæ (imperfectly studied hitherto), 
and there are yearly reports on the additions to Bohemian 


the Geol. Committee, 1883) that the Lower, Middle, and Upper | botany. 


Devonian divisions of Western Europe are found there, the 
Upper being akin to the Rhynchonella cuboides group of the Eifel. 
Again, on the other side of the country the discovery on the 


| 


The organs of excretion of Airudinee are to be 1egarded 
(according to M. Vijdovsky) as modified ‘‘ segmental organs” 
of the Okgocheta ; as the fommer worms may be considered as 


eastern slope of the Ural of a Clymenia closely akin to the C. | Oligochwta degenerate through parasitism. The same author 


annulata and the C. spinosa ({zvestia, 1884, 4) 1s a fresh con- 
firmation of the hkeness of the Ural Devonian rocks to those of 
Western Europe. Acco to M. Tschernyshev the lime- 
stones of the western slope of the Middle Ural chain belong to 
the Lower Devonian, those of the Byelaya River (/svestza, 1885, 
3) belonging to its lower subdivisions. 





SCIENCE IN BOHEMIA 


THE Royal Bohemian Society of Sciences celebrated, on 
December 6 of last year, the hundredth year of its public 
existence. Occasion has been taken to issue some special publi- 
cations, comprising a historical sketch of the Society and a 
résumé of the principal researches, a list of all papers, and 
another of members, since the commencement. The Society 
originated in a private one for study of science and history 
started in 1770 under the presidency of Ignaz von Born, who 
was not only an able scientist of the time, but an ardent free- 
mason (as were many of his fellows), It is a curious fact, throw- 
ing light on the aims of this Society, that its publications were 
in German, not in Latın, the usual scientific mediam in 
Bohemia at that time. No one thought of using Bohemian for 
science. Now a considerable portion of papers appear in Bo- 
hemian, not always accompanied by a German résumé, through 
ig some are rendered more accessible to the aveiage linguist 
ere. 

Of the various scientific work recorded in the Abhandlungen 
and Siteungsberichte for 1883-84 we may first notice that on 
fossil forms. The sponges of the Bohemian chalk formation, as 
represented in the Prague Museum, are being gone through by 
M. Pocta. In the new method of studying such remains, special 
weight is attached to inner structme, the outer form being re- 

arded as of secondary importance ; and following this course 

- Pocta contributes the first two portions of a careful and 
finely-illustrated monograph dealing with the Hexactinellide and 


furnishes an account of the freshwater sponges of Bohemia; he 
finds five well-characterised species with some varieties belong- 
ing to the three sub-genera, Zuspongella, Nee at and Tyocho- 
snes: Of freshwater Bryozoa M. Kafka finds m Bohemia 

irteen species, two of them new. AI. Bayer shows how widel 
apart Pelobates and Bombinator are in the structure of their 
skeleton, and offers a new classification of the Anoura. 

Considering the nature of steel-hardening from the electrical 
standpoint, in connection with the corresponding behaviour of 
some silver alloys, MM. Strouhal and Barus arrive at the result 
that neither the mechanical nor the chemical hypothesis as to 
steel hardening suffices alone to explain the ap enomena, and, 
while the proportion of carbon is the principal factor for deter- 
mining the behaviour of steel, this behaviour must be explained 
by a combination of chemical and mechanical influences. The 
authors offer a definition of steel on the basis of the electrical 
behaviour of iron with increasing proportion of carbon. M. 
Kolacek makes a contribution to the theory of the Gramme 
machine. M. Seydle: investigates the application of the prim- 
ciple of energy to the pondero-motve and electro-motive actions 
of the electric current, also the theory of tension of electrostatic 
phenomena from the standpoint of the theory of elasticity. There 
are various papers in mathematics, lography, &c., which 
we must not stop to notice Tables of rainfall atglifferent stations 
of Bohemia are furnished by M. Stodnicka. 

To this biief account, indicating some directions of recent 
Bohemian science, we will add a word about the great work of 
Banande. That eminent geologist, who died on October 5, 
1883, left his collections, &c., to the Bohemian Museum ; he 
also left directions and funds for the completion of his ‘‘ Système 
Silurien du Centre de la Bohème,” of which twenty-two volumes 
had appeared between 1852 and 1881. Drs. Waagen and 
Novak now undertake, at Banande’s request, the further work 
required. The text and plates relating to the Gasteropods and 
Echinoderms were found im a nearly finished state, but the 
Polyps, Graptoliths, and Bryozoa have still to be worked out for 
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the most part. Four volumes will thus be added to this remark- 
able work, making in all twenty-six, with 2000 plates of 
illustrations. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


e 
THE Bristol Merchant Ventmeis’ School of Science, Tech- 
nology, and Commerce, erected at a cost of nearly 50,000/., to 
replace the old Trade and Mining School, was formally dedi- 
cated by the merchants to the city on Saturday, when their 
handsome gift, including the complete charge of the school, 
estimated at 1000/. a yeai, was received by the Mayor on behalf 
of the citizens. After the Trade and Mining School was handed 
over to the Colston Trust by the Endowed Schools Commis- 
sioners, this science school, which had already won a very distin- 
guished position in the country, made such rapid progress that 
the building was soon found inadequate for the 500 scholars 
attending it, and the Merchant Venturers, who constituted the 
chief pat of the governing body known as the Colston Trust, 
determined to build a new school on the plan of the newest and 
best equipped English and foreign sckool, with the best-known 
methods and appliances for science and art instruction. Find- 
ing that the Colston Trust funds assigned for the purpose were 
inadequate to the demand of such a farge building, they under- 
took the entire charge, so that the scholastic institution will 
henceforth be known as the Bristol Merchant Venturers’ School. 
Sir Frederick Bramwell, C.E., Chaiiman of the Council of the 
City Guilds Institution for the Advancement of Technical Edu- 
cation, the Mayor and High Sheriff of Bristol, the Bishop of 
Gloucester and Bristol, Mr. Samuel Morley, M.P., Mr. Lewis 
Fry, M.P., Col. Donnelly, Capt. Abney, and others took part 
in the inaugural ceremony, which was prefaced by a luncheon 
given by the master of the Society, Mr. R. W. Butterworth, at 
the Merchant Venturers’ Hall. After the Iuncheon the pa: 
repaired to the new schools, and the opening ceremony too 
place in the examination hall. The Master (Mr. Butterworth) 
presided, and in opening the proceedings gave a history of the 
growth of the old Trade School and its development into the 
resent great establishment. The Master then called upon Sir 
rederick Bramwell to declare the building open. Sır Frederick 
Bramwell said he thought that he might mately say that almost 
by universal agreement the training to be given in schools such 
as that was held to bea training that ought to be given, and 
was a national benefit and blessing. That meeting, he said, 
was not to initiate something new, for, as had been said, the 
work had gone on for thirty years; it was not to mark a birth, 
but to mark progress; not the full development, or anything 
lke it, but a stage—for they would hope that not many years 
would elapse before an andience as numerous and as eainest as 
that he saw before him would meet in Bristol to celebrate some 
further marked step ın the development of technical education in 
the city. What was the object in giving this technical educa- 
tion? The primary object was to enable men and women to 
earn their living better than they could otherwise do. The 
primary object of such education was to teach men engaged in 
industrial pursuits to conduct them in a manner which would 
redound to their happiness and material prosperity, and this 
would redound to the prosperity and welfare of the whole nation. 
A man instructed as he would be theie would be enabled to 
on his industry in a totally different manner from those 
who had to begin the battle of life fifty years ago. At that time 
they had to profit by what could be taught them derved from 
experience, but without understanding the principle on which 
the things depended. They should remember the great things 
which for the first sixty years of this century were done by men 
who had not the advantage of technical education. But when a 
man had that advantage he was enabled to look at the experience 
of the pet in awetally different manner, because he knew the 
principles on which that experience was based, and knew when 
it was applicable or inapplicable. Whatever his determination, 
the Englishman was badly weighted in his st le with his 
foreign competitor if the latter had the means of applying science 
to his industry when the former had not. In London they were 
doing good work of this sort, one of the branches being techno- 
logical examination, and during the past three years the number 
of those that came up more than doubled—from 1900 to 3900. 
That inerease did not arise from the governing body relaxing the 
examination; on the contrary, they thought it right to add to 
he stringency of the examination. So the best judges of all, 
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the very men whom they wished to instruct, themselves proved 
that they valued this instruction. It could not be said that this 
was a question where they were endeavouring to force on an 
unwilling people the advantages of education the value pf which 
they did not recognise ; and thus they had the encouragement 
arising fron appreciation of their efforts. 


Mr. ARTHUR SMITHELLS, B.Sc. (London), assistant lecturer 
and demonstrator in chemistry at the Owens College, Manches- 
ter, has been elected to the Professorship of Chemistry at the 
Yorkshire College, Leeds, rendered vacant by the appointment 
of Dr. Thorpe to the Chair of Chemistry in the Royal School 
of Mines and Normal School of Science, South Kensington. 


SCIENTIFIC SERIALS 


Journal of Franklin Institute, No. 713, May.—Prof. C. F. 
Himes, actinism. A lecture delivered at the Philadelphia 
Electrical Exhibition, giving a succinct account of modern m- 
vestigations F . E. Ives, isochromatic photography. Describes 
his blue-myrtle chlorophyll process.—C. J. Hexamer, fire 
hazards in tertile mills. D with relative risks of cofton, 
wool, and shoddy of various qualities. —W. B. Le Van, economy 
in the use of high-pressure steam. Describes a new high-pres- 
sure boiler.—Prof, Pliny E. Chase, further experiments in 
weather forecast. Of interest to meteorologists,—Prof. E. J. 
Houston, glimpses of the International Electrical Exhibition, 
No. 7, Drawbaugh’s telephonic inventions. Description and 
drawings of the instruments of this notorious person. 

No. 714, June.—Dr. Persifor Frazer, the World’s Indus- 
trial and Cotton Centennial exposition. Gossip about the 
New Orleans Exhibition.—Prof. J. Burkitt Webb, a simple 
form of draught gauge; a simple instrument for mea- 
suring the decrease of pressure in a flue directly by scales —Dr. 
Werner Siemens, on the electromotive action of illuminated 
selenium, discovered by Mr. Fritts. In this communication, 
which ıs translated from the German, Dr. Siemens describes 
as being entirely new and scientifically of the most far-reachin 
importance, the phenomena discovered by Mr. Fritts, whi 
were, at Philadelphia, condemned by Prof. Rowland as un- 
worthy of bemg biought before the Physics section of the 
American Association Dr. Siemens agrees with Mr. Fritts that 
in his experiments there is a direct conversion of the energy 
of light into electrical energy.—E. L. Corthell, the Tehuantepec 
Ship Railway.—Prof. E. J. Houston, facsimile telegraphy.— 
Appended to this number are the reports of the examiners of the 
Philadelphia Electrical Exhibition on electric arc lamps, and on 
carbons for arc lamps. 


Annalen der Physik und Chemie, xxiv. No. 4, April.—Prof. 
F. Melde, experimental researches in acoustics. Gives account 
of new experiments with a phonic wheel and other electro- 
magnetic means of exciting vibrations.—G, Tammann, on the 
yvapour-pressure of salt solutions. Gives many hundreds of deter- 
minations of lowering of pressure of aqueous vapour by addition 
of some soluble salt. e author concludes that for a given 
salt the product of the relative pressure-reduction into the 
volume of the solution relatively to that of the water it 
contains is a constant. Exceptions are attributed to poly- 
metisation. — Prof, W. von Bezold, on current-figures im 
liquids. The method consists in observing the forms which 
result from putting aniline dyes (such as are used for ink in 
hectograph) upon the liquids. The present paper deals with the 
internal currents set up b differences of temperature produced 
by surrounding with a ring of ice, &c. The es are curious 
and instructive.—Prof. E. Kittle:, on measurement of strength 
of currents. Describes the method of taking strength of currents 
by measuring potential when the current is passed thiough a 
known resistance.—Prof. G. Quincke, electrical researches, 
No. xi. This series deals with the constants of electromagnetic 
rotation. For sodium light, Quincke finds the constant for 
bisulphide of carbon to be 4'409 at 21° C. Becquerel found 
4°630’ at 0°, and Lord Rayleigh and Mrs. Sidgwick found 4°2002’ 
at 18°. Quincke gives tables of statistical results for other 
liquids, ing in the main with those of Pekin and of 
Becquerel.—A. Gockel, on the relation of the Peltier-heat to 
the efficiency of galvanic elements. A discussion of the work 
of Braun, Chaperon, Czapsky, Bouty, and others, with redeter- 
minations.—W. Herman Schultze, on the reaction between two 
mutually perpendicular magnetic distributions. Very careful ex- 
periments confirm Siemens’s result that longitudinal magnetism 
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dimintshed by a transverse magnetisation.—A. Konig and 
Fr. Richarz, qa new method of determining the constant of 

vitation,—Leo Arons, interference fringes ın the spectrum. 
fanges are observed to intrude; which the author eventually 
traces to°the films between the two lenses of the achromatic 
telescopes.—Robert Weber, the electrical siren. An interesting 
apparatus producing tones in a veces iy telephone b$ interrupt- 
ing the circuit by a rotating cylinder having series of electric 
contacts around its periphery. 

xxv. May.—Prof. L. Lorenz, determination of the electric 
resistance of mercury columns in absolute electro-magnetic 
mersure. The result of the author’s method is that the true 
value of the ohm 1s represented by a mercury column of I square 
millimetre section and 10593 centimetres ın length,—Franz 
Stenger, contributions to the elechic conductivity of gases, — 
Hans Jahn, on the validity of Joule’s law fou electrolytes. The 
careful experiments establish the validity to a very close degree. 
—R. Lamprecht, on flexible conductors under magnetic mflu- 
ence. A mathematical discussion.—J. J. Balmer, note on the 
spectrum limes of hydrogen. The wave-lengths of twelve ob- 
served lines are found to agree with the formula A= N n?m" — 4), 
whae N is a coefficient, and m and n whole numbeis. For 
hydrogen, W=3645 X 1078 cm.—Dr. Fr. Vogel, change of 
refraction m glass and calc-spar with temperature. The author 
finds, with Fizeau, a diminution in the difference between the 
two indices of calc-spar nearly proportional to the elevation of 
temperature.—Prof, W. Voigt, the optical properties of very 
thin metal films. Rediscusses Quincke’s results.—Julius Elster 
and Hans Geitel, note on a sensitive Doubler. This is nothing 
else than a Thomson’s water-dropper.—Elster and Geitel, 
remarks on the electric processes in storm-clouds. The authois 
regard thunder-clouds as acting as the water-diopping doubler 
does, in raising at the expense of the kinetic energy of the falling 
drops the electric potential of the mass placed under electric 
wfluence.—Elster and Geitel, on the development of electricity 
during formation of rain.—Dr. H. Kayser, on lightning hoto- 
graphs.—Prof. G. F. Fitzgerald, on the memoir of Prof. Kundt 
on the electromagnetic 1otation of the plane of polarısation of 
light by iron, cobalt, and nickel.—Hanichi Muraoka, on the 
magic Japanese mirror.—K. Exner, remark on)the velocity of 
light in quartz. 

Rendiconti del Reale Istituto Lombardo, June 11.—Fuither 
remarks on the functions that satisfy the differential equation 
A% = 0, by Prof. Giulio Ascoli. —On the resolution of certain 
modular equations, a complement to the author’s paper on the 
transformation and division of the elliptical functions, by G. 
Morera.—Inversion of the movement of the pupil in the case of 
a peison affected by progressive analysis, by Prof. A. Raggi.— 
On certain physiological functions of the lower organisms: a 
contribution to the morphology of the Metazooi, by Prof. 
Leopoldo Maggi.—Reply to the recent objections advanced 
against a science of jurisprudence, by E. A. Buccellati.— 
Some recent studies on the origin of the Institutions of Justinian, 
by Prof. C. Ferrini. 

THE largest space in the Nxovo Giornale Botanico Italiano for 
{uly 1s occupied by a paper by Sig. C. Massolongo, on the 

epaticæ gathered by Dr. Spegazzim in Terra del Fuego in 
1882, an important contribution to Hepaticol Ninety-five 
species aie described, a considerable number of them new, in- 

-~ cluding, also, one new genus, Pigafettoa. The paper is illustrated 
b no lowe than seventeen plates. The kindred Bryology claims 
also a paper by Sig. Venturi, on the Italian representatives of 
the section Marpidiun of Hypnum. Sig. Piccone grves a list of 
marine and freshwater Algæ observed by him on or near the 
Ligurian coast, many of them being new to the district. The 
only papers in this number not concerned with Cryptogamy are 
teratological—by Sig. Terracciano on a quadril r capsule of 
Agave; and by Prof. Caruel on Viridescence in Verbascus. 


In the ene of Botany for July, Mr. W. H. Beeby de- 
sciibes and figures the recently-discovered Sparganium neglectum 
from Suney, for which he claims the rank of a good species. 
‘With the exception of a teratological note on Peloria in Habenaria 
bifolia by Mr. H. N. Ridley, all the other papers in this number 
are descriptive and topographical :—New ferns from Brazil, by 
J. G. Baker; additions to the British lichen-flora, by Rev. 
J. M. Crombie ; Notes on the flora of Ceylon, by Dr, Trimen ; 
on the flora of the Philippine Islands, by R. A. Rolfe; on 
Dovedale plants, by Rev. W. N. Purchas.—Dr. Buchanan 
White records one more addition to the Flowering plants of 
Great Britain, Schenus ferrugineus, from Perthshire. 
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SOCIETIES AND ACADEMIES 
LONDON 


Geological Society, June 24.—Piof. T. G. Bonney, F.R.S., 
President, in the chair.—John MacDonald Cameron, Matthew 
Heckels, and Robert H. Williams, weie elected Fellows of the 
Society. —The following communications were read :—Supple- 
mentary notes on the deep bo at Richmond, Surrey, by 
Prof. fohn W, Judd, F.R.S., Sec.G.S., and Collett Homers- 
ham, F.G.S. Since the authoi’s former communication to the 
Society on the subject, this boring, in spite of the strennous 
efforts made by the Richmond Vestry, and the contractors, 
Messrs. Docwia and Co., has had to be abandoned, after reach- 
ing a total depth of 1447 feet from the suface. This depth 1s 
145 feet greater than that of any other well m the London 
Basin, and, reckoning from Ordnance datum, reaches a lower 
level by 312 feet than any other well m the district. Before the 
termination of the work temperature-observations weie obtamed, 
which generally confirm those previously arrived at. The strata 
in which the boring terminated consisted of the red and varie- 
gated sandstones and marls previously described, which were 
proved to the depth of 208 feet. Although it was demonstrated 
that these beds have a dip of about 30°, complicated in places 
by much false-bedding, no conclusive evidence could be obtained 
concerning their geological age. They may be referred either 
to some part of the Poikilitic series, or to the Carboniferous (for 
similar strata have been found intercalated in the Carboniferous 
series at Gayton, near Northampton), or they may be regarded 
as of Old Red Sandstone age. Some interesting additional obser- 
vations have been made since the reading of the former paper, on 
the Cretaceous rocks passed through in this well, Mr. W. Hill, 
F.G.S., of Hitchin, Pas found the exact analogue of the curious 
conglomerated chalk met with at a depth of 704 feet at Rich- 
mond. His observations entirely confirm the conclusion that 
we have at this depth the ‘‘ Melbourne rock” with the zone of 
Belemnites plenus in a remanié condition at its base. Some new 
facts concerning the state of preservation of the fossils in the 
Chalk Mar! are also recorded. With respect to the conclusions 
arrived at by the author concerning the distribution of the 
Jurassic rocks on the south side of the London Basin, an im- 
portant piece of confirmatory evidence has been supplied by a 
deep boring made at the Dockyard-Extension Works at Chat- 
ham. This section, for the details of which the authors are 
indebted to the officers of the Geological Survey, shows that 
under the Chalk and Gault, with normal charactem and thick- 
ness, there lie 41 feet of sandy strata of Neocomian age, and 
that these are directly underlain by blue clays of Middle 
Oxfoidian age, as is „proved by the numerous fossils which 
they have yielded. e have now, therefore, direct evi- 
dence of the existence and position of strata of Lower, 
Middle, and Upper Oolite age, respectively, beneath the 
Cretaceous rocks of the south-east of England.—On the 
igneous and associated rocks of the Breidden Hills in East 
Montgomeryshire and West Shropshire, by W. W. Watts, 
F.G.S. e author, in this paper, described the succession of 
recks in the small tract near the Breidden Hills situated between 
Welshpool and Shiewsbury. The Cambrian rocks are: (1) 
Criggion shales, dark and barren, much penetrated by intrusive 
diabases and about 2700 feet thigk. (2) Andesitic lavas and 
ashes, followed by conglomerates of the same materials, (3) 
Ashy grits and shales containing Chmacograpsus antiguts? C, 
bicornss ? C. scharenbergi, Cryptograpsus tricornis, Diplograpsts 
foliaceus, Leplograpsus flaccedus? Beyrichia complicata, Tyr- 
nucleus concentricus, Orthis testudinaria, Bellerophon bilobatus, 
The rocks are thus of Bala age, the fossils indicating that the 
ashy grits and shales are on the horizon of the top of the Glen- 
kiln or bottom of the Hartfell series. These are followed by 
Silurian strata. (I) Penxtamerus beds. Soft sandstones and 
mudstones yielding Pentamerus globosus? P. oblongus, P. 
undatus, fore shite transversalis, Strophoméa rhomboidalis, 
Pavrata uplicata, (2) purple shales, unfossiliferous. (3) 
Lower Wenlock shale, with Monograptus vomerinus? Crypto- 
grapsus, Sp., M. priodon, var. Flemingi, These graduate into 
(4) Upper Wenlock shale, with M. priodon, M. vomerinus ? M. 
basilicus, M. nilssoni, M. remeri. (5) Lower Ludlow shale. MM. 
colonus, M. nilssoni, M. sakweyi, M. lintwardenensis, The paper 
concluded with microscopical descriptions of the igneous iocks, 
of which there are two sets: (1) An older set interbedded with 
the Cambrian and consisting of andesites bearing a large per- 
centage of a mineral alhed to enstatite, together with augite 
and a small quantity of hornblende and mica. These are 
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chiefly lavas, but some few aie perhaps intrusive rocks and dykes. 
(2) Intrusive 1ocks of a diabase iype, generally, however, con- 
taining a valiety of enstatites identical with that in the ande- 
sites. These aie intrusive in the Cambrian rocks, and from 
their relations appear to be most probably of post-Silmian age.— 
Note on the Zoological position of the genus Aficrocharus, 
Wood, and its apparent identity with //yop.odus, Leidy, by R, 
Lydekker, B.A., F.G S.—Observations on some imperfectly 
known Madrepoiazia from the Cretaceous formation of England, 
by R. F. Tomes, F.G.S.—Coirelations of the ‘‘ Curiosity-Shop ” 
beds, Canterbury, New Zealand, by Capt. F. W. Hutton, 
F.G.S. The ‘‘Curiosity Shop” is a locality on the River 
Rakaia in the Canterbury Plains, and has been thus named on 
account of the numerous fossils found in some calcareous sand- 
stones cut thiongh by the river. The section exposed consists 
of (1) river-giavels ; (2) loose giey quatz sands; (3) soft 
calcareous sandstone with glauconite, passing downwards into 
tufaceous clay; (4) calcareous sandstone without glauconite ; 
(5) loose giey or yellowish brown sands. By Mi. McKay, of 
the Geological Survey, No 2 had been referred to the Pareora 
series (Miocene?), No. 3 to the Upper Eocene series, and Nos. 
4and 5 to the Cretaceo-Tertiary seie- The author, who was 
inclined to class all these beds in a single serics, pomted out 
that the only difference between the fossils found ın Nos 3 and 
4, the most impoitant fossilife: ous beds, consisted in the presence 
of a gieater number of forms in No. 3, all found in No 4 being 
identical with those ın the overlying bed. He then gave a com- 

lete list of the species of Veitebiata, Mollusca, Biachiopoda, 
Echinodermata, Bryozoa, and Cæœlenterata, from the locality, 
48 in all, and compared them with those fiom the Weka Pass 
stone, 26 in number, and the Ototaia fossils fiom Oamaiu, to 
show that a large proportion were identical. Ile gave reasons 
for not agreeing with the views of Dr. IHestor and Mr. McKay, 
who held that unconformity exists between the beds referred by 
them at the Curiosity Shop, in the Weka Pass district, and 
north of Otago, to the Upper Eocene and Cretaceo-Teitiary 
series 1espectively, and showed, both from paleontological and 
stratigraphical data, that all these 1ocks must be included in 
one system, the Oamaru system of Dr. von Tiaast and himself.— 
On the fossil flora of Sagor in Carniola, by Constantin, Baron 
von Ettingshausen, F.C.G.S. The author in this paper gave 
the pimetipal iesults of his examination of the fossil flora of 
Sagor, consisting of 170 genera and 387 species, of which a list 
was appended. The plants were obfhined from fourteen different 
localities, some of the most important species from each of which 
were mentioned ; im one of these localities the flora underlying 
‘the brown coal of the district belonged to the uppermost Eocene, 
whilst the remaining stations were assigned to the lowest stage 
of the Miocene system. The great diversity of the fossil plants 
showed that the Tertiary flora of this and other localities must 
be considered the origin of all the living floras of the globe ; for 
in the fossil flora of Sagor are found plants 1epresentative of 
forms now found in Australia, North America, and Mexico, 
California, Chih, India and the East Indian Islands, Europe, 
Africa, Norfolk Island, and New Zealand. Examples of all these 
were cited. 

EDINBURGH 


Royal Society, July 6.~Sheiiff Forbes Irvine, Vice-Presi- 
dent, in the chau.—Dr. R. W. Felkin, F.R.G.S., gave an 
account of the For tribe, one of the Negro races of Central 
Africa.—The Astronomer-Royal for Scotland communicated a 
paper, by Dr. Daniel Draper, on bisulphide of carbon prisms, 
and also exhibited some stereoscopic photogiaphs.—Drs Wood- 
head and Hare, in a paper on the vital relations of micro- 
organisms to tissue-elements, endeavoured to classify as far as 
possible the actions of micro-organisms on tissues. pointed 
out that the reaction of the tissue-elements themselves had 
latterly been too much lost sight of, and that a more careful 
study of the nola] cell-life history must ın time be the means 
of throwing considerable light on the subject under discussion. 
They insisted very stongly on the digestive action of micro- 
organisms.—Thomas Andrews, F.C.S , submitted a paper on 
the resistance, during recrystallisation, of fused salts of the halo- 
gens, compaied with some others and glass.—Piof. Turner gave 
an account of a specimen of Sowerby’s whale (Afesoplodon 
bidens), recently obtained fiom Shetland, calling special atten- 
tion to the t complexity of the stomach, the contents of 
which temei to indicate that the animal fed upon fish.—Mr. 
W. E. Hoyle laid before the meeting the second part of the 
Preliminary Report on the Challenger Cephalopoda, 
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_ Academy of Sciences, July 20.—M. Bouley, President, 
in the chair.—Observations of the small planets made with the 
large meridian at the Observatory of Pars during ‘the first 
quarter of the year 1885, communicated by M. Leewy.—Note 
on the movement of rotation of the earth around its centie of 
gravity, by M. Tisserand.—On various propositions relating to 
the movement of a solid body around a fixed point, by M. G, 
Darboux.—A rpectroscopie study of substances 1endered phos- 

horescent by the action of light or by electric discharges, by 
M. Edm. Becquerel.—On the metaphosphate of thorium, by 
M, L. Troost. This substance, obtained by the reaction of the 
chloride of anhydrous thorium on an excess of metaphosphoric 
acid in solution, takes the form of crystals insoluble in water 
and casily separated from metaphosphoric acid. Its analysis 
yielded metaphosphoric acid 52°45; thorine 47°64 —Researches 
on the duration of excitability in the excito-motor regions of 
the biain proper after death, by M. Vulpian,—Obsen vations on 
the fauna of the island of Great Comoro, to the north-west of 
Madagascar, by MM. Milne-Edwards and E. Oustalet, From 
a careful study of the mammals and birds of this islandethe 
authors conclude that itis not a geographical dependence on 
Madagascar, that it never was attached to that region, and that 
its fauna has bonowed from the smrounding lands. -Note on 
the intermediary orbit of the moon, by M. [Ingo Gyldén.—On 
the vaso-motor action of suggestion on hysterial subjects in a 
state of somnambulism, by M. Dumontpailier. From experi. 
ments made on two women subject to hysteria in the hospital 
de la Pitié it appeais that, under ceitain conditions, suggestion 
may produce a vaso-moto: modification characterised by a con- 
siderable inmease of temperature m any region determined at 
pleasure. This result opens the way to a series of fresh experi- 
ments of the same order, and ienders possible a physiological 
interpretation of phenomena, the reality of which science had 
hitherto regaided as somewhat doubtful.—Obsei vations of Barn- 
ard’s new comet made at the Observatory of Nice (Gautier’s 
i eles by M. Charlois.—On the sixteen systems of planes 
of the regular convex icosahedral, by M E. Héwaid.—On the 
capillary constants of the saline solutions, by M. A. Chervet.— 
Note on the production of the lowest temperatures, by M. K. 
Olszewski.—Experiments on the r tion of the charges and 
discharges in electiic accumulators, by MM. Crova and Garbe, 
—Note on the electric resistance of alcohol, by M. G Fousse- 
reau. —Heats of formation for some phtalates, by M. Colson.— 
Remarks on some phenomena of oxidation and reduction pro- 
duced by the micioscopic orgamisms of the soil, by M A, 
Muntz —On the variation of the physical propetis in the series 
of chloro-acetic denved substances, by M. Henry. —On the 
existence of glycogene in the yeast of beer, by M. Léo Errera.— 
On the existence of a nervous system and of an organ of sense 
in Rhabdo-ales aceles, Convoluula Schultz, and other members 
of the same group, by M. Yves Delage.—Note on the analytical 
and comparative morphology of the mandible in the hymeno- 
ptere, by M Joannes Chatin.—The Coregoni of the Swiss 
lakes (C. disfersus, C. balleus, &c) ; their manne origm, classi- 
fication, reproductive processes and giadual adaptation to their 
changed surroundings, by M. V. Tatis.—Note on the tertiary 
basin of Grenada, MM. M. Bertrand and W. Kailian.—A 
contribution to the study of antiseptics; action of the anti- 
septics on the higher organisms (continued); phenic acid and 
resorcine, by MM. A. Mairet, Pilatte and Combemale,—Exper- 
ments made on the body of a criminal recently guillotined at 
Troyes, by MM. P. Regnard and P. Loye. These experiments 
mainly confirm those already observed on animals, and tend to 
reassure those who suspect the peisistence of conscious life after 
decapitation.—Observations on the foregomg experiments, by 
M. Paul Bert —On the photographic determination of the tra- 
jectory of a point in the human body during the movements of 
locomotion, by M. J. L. Soret.—Note on the theory of the 
perception of colours, by M. Aug. Charpentier —A formal 
denial of the reports regarding the appearance of cholera m 
Hérault was made by M. Colson on the authority of a letter 
from Dr. Boissier, local medical inspector. 
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Physical Society, June 12,—Dr. Lumme: communicated 
his further observatiors on the interference-phenomena produced 
by glasses parallel to thesame plane. If monochiomatic light fell 
from a luminons suface on a glass plate of moderate thickness, 
differences of phase arose by reflection on the anterior and 
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posterior surface, in the beams of light falling under different 
angles, These differences of phase, as the speaker demonstrated 
by showing the course of the smgle bundles of rays produced on 
the reta of an eye focussed for parallel rays, a system of 
coloured and dark concentric rings, similar to Newton’s rings 
of colour. This system of rings appeared, however, only when 
the plates were exactly parallel, at least to as great a degiee of 
precision as that of the rays which enter the pupillary apai ture 
by reflection from any point. These rings might therefore be 
utilised as a test of the parallelism of the glasses. Deviations of 
o'z wave-length caused no disturbance in the rings, but differ- 
ences in the thickness of the glass amounting to o 5 A certainly 
gave rise to such disturbance. Bringing the glass before the eye, 
which was always accommodated to infinitude, considerably large 
spaces of the glass might be tested in reference to their paallelism. 
Any thinning or any thickening of the glass would be at once 
marked by displacements ın the 1mg-systems and their wander- 
ing from the intenor to the outside, or fiom the outside to the 
interior, The speaker compared his method of observing the 
interference phenomena, and testing the parallelism of the glass 
sm faces with that of Fizeau, and brought out the differences of 
the two, as also the advantages of his method.—Dr. Kayser 
gave a report of two works quite recently published on spectrnm 
analysis, which seemed to make an important advance in the 
theory of spectral lines, It had foimerly been attempted 
in vain to find harmonic relations, such as those existing 
among the upper tones of a sounding body, among the lines 
shown by the spectrum of a metal vapour, but the attempt to find 
such simple relations was abandoned after the question had 
been discussed by Prof. Schuster. Lately, however, Hem Balmer, 
in calculating the wave-lengths of the hydrogen lines, as 
given by Angstrom, had found a relation between these lines, 
expressed by the formula 4= = ris when C had the value 
of 3645°6 millionths of a millimetre. In place of m: let there be 
put in turn the numbers 3, 4, 5, 6, then weie obtained Ang- 
strom’s undulatory lengths of the four visible hydrogen lines. If the 
calculation were carried still further, and for m were placed the 
values 7, 8, &c., on to 16, then were obtained values for hydro- 
gen lines which coincided very well with the wave-lengths 
of the lines which Dr. Huggins had found in the ultra-violet 
spectium of the white stais, and had recognised as the invisible 
hydrogen lines. The longest among these ultra-violet hydrogen 
lines had been photographed by Prof. Vogel in the spectium of 
a glowing hydrogen tube. This relation between the hydrogen 
lines had now received an increased significance from an in- 
vestigation by Prof. Conu, in which he had found a perfectly 
determinate proportionality in the lines of the ultra-violet spec- 
tram of aluminium and of thallium to the ultra-violet hydrogen 
lines. Like the hydrogen lines, the pairs of lines of the two 
metals referred to advanced so much nearer to one another, and 
became so much paler the more one approached the more re- 
frangible end of the spectium ; and if any ime of the aluminium 
or the thallium spectrum was made to coincide with the corre- 
sponding line of the hydrogen, then did all the remarning lines 
coincide. This relation obtained both for the first and for the 
second lines of the pairs of lines in the metal spectra. —Prof. von 
Helmholtz drew the attention of the Society to an investigation 
of Dr. Wernicke, which will shoitly be published, of great import- 
ance for the theory of the reflection of hght. The experiments 
had reference to the reflection of thin plates in which each ray 
divided into two, one being reflected, the other refracted and 
again reflected by the posterior surface, in addition, still further 
secondary refractions and reflections came into account. The 
difference of phase in the reflected rays, on monochromatic light 
being applied, was observed through their interference pheno- 
mena, According to the theoretical development given by Dr. 
Wernicke, without any hypothetical assumption whatsoever, the 
difference of phase depended on the sine of the angle of incidence, 
on the cosine of the angle of refraction, and on three constants, 
By examining a large series of solid bodies—transparent crystals 
as well as metal films—Dr. Wernicke found in the case of 
incidences which were approximate to the angle of polarisation 
that, if the plane of polarisation were parallel to the plane of 
incidence, the three constants became zero. If, on the other 
hand, the plane of polarisation was perpendicular to the plane 
of incidence, the constants had a definite value. This experi- 
mental result was in agreement with Fresnel’s theory of reflec- 
tion. According to Naumann’s theory the constants must become 
zero in the case of perpendicular polarisation planes and have a 
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definite value in case of el direction. According to 
Ketteler’s theory the constants could never become zero, 
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Academy of Sciences, June 10.—The following papers 
were presented for insertion in the Zransactsons ofthe Academy : 
Contributions to the physiological anatomy of the alge, by 
Herr N. Wille.—On Japanese® cephalopoda, by Herr A. 
Appellof, B.A.—On the determination of the amount of 
electromotive power of the voltaic arc, by Prof. E. Edlund.— 
Contribution to the question of the action of fluidity upon the 
electric conducting power of electiolytes, by Dr. S. Arrhenius. 
— Researches on the electric spark in fluids, by Dr. C. A. Mebius. 
—On the conformation of the hypostoma in some Scandinavian 
Asaphids, by Prof W. Brogger.—On an Inoceramus from 
Queensland, by Prof. B. Lundgren.—A catalogue of the 
Sunan crustacea of Gothland, I. Tnlobites and Merostoma, by 
Prof. G. Lindstrom.—On intermediate orbits, which at a 
given moment with a contact of the thiid order, join with the real 
orbits, by Prof. Gyldén —On alcohol in beer, by Prof. Hamberg. 
—On marine vertebrates from the northernmost part of the 
province of Tiomso and West Finmark, by Dr. C. Aurivillius. 
—On rhodonite from Pajsberg and Langban, by Hen. G. 
Flink,—On the crystallographic constituents of godolinite, by 
Hen. F. Eickstedt —-Cryctalloprapine researches on the rarer 
metals, by Hen. C. Morton.—On some combinations denved 
from dicyanphenylhydracn, by Dr. J. J. A. Bladén.—On 
melanism and combinations of melam, by Dr. P. Claesson. ~ 
Some speculations and experiments on filtration in its bearing 
upon the processes of transudation in the animal body, by Dra. R. 
Tigerstedt and C. G. Santesson.—Prof. Smitt reported on the 
International Ornithological Congress in Vienna of last year.— 
Prof. Wittrock exhibited the fist fasciculus of the fodder-herbs 
of Sweden, edited by Drs. Jonsson and Whalsted, and gave an 
account of a report on a botanical expedition to Noirland and 
Norway, for the purpose of studying the morphology and 
phylogeny of the Hierarsia, by D. S. Almquist. 


CONTENTS PAGE 

The University of London.......... .. 289 
The Evolution of the Phanerogams. By J. Starkie 

Gardner ...... at Bas OS ala EE. He A .. 289 

Harbours and Docks. ..........8. 291 


Our Book Shelf :— 
Fol’s “ Lehrbuch der vergleichenden Mikroskopischen 


Anatomie.” —Dr. E. Klein. ........, . 293 
Letters to the Editor :— 
Unconscious Bias in Walking.—Manly Miles. . . 293 
The Flora of Canada.—Alfred W. Bennett 294 
The Fauna of the Seashore.—W. R. Hughes 294 
Artificial Earthquakes.—T. C, Lewis ...... 295 
The Recent quake in Switzerland.—F. A. 
Forel ooh 68a sey i dhe SED Ode aTa a 295 
The Pitcher Plant... 2... 2 ee eee eee 295 
The Eclipses of August, 1886 .......... 296 
International Inventions Exhibition. By” Henry 
Dent Gardner < ss s ee e ee te et ee a 296 
The Nice Floating Dome. (/iustrafel). . 2... 297 
A New Endowment for Research, By Dr. Charles 
. Sedgwick Minot. ...........0..8. + 297 
Notes s ea i oh Bh lanie fa oe Oot ee ee: “Sc ards 298 
Our Astronomical Column :— 
Tuttle's. Comet 2. 1 2 we tt ee a + 301 
The New Comet (Barnard, July 7) ......., 301 
Astronomical Phenomena for the Week 1885, 
August2to8 ..... ee era Ta ae oe 30, 
Geographical Notes ...... 1... ee eee 302 
The Higher Mathematics. By the Editors of the 
“Acta Mathematica” ..........08085 302 
Dr, Perkin on the Coal Tar Colours. ...... + 303 
The Devonian System of Russia. .....4.4.. 307 
Science in Bohemia. ......'..... s... 308 
University and Educational Intelligence . . . .. 309 
Scientific Serials. 2... 1. 1 ee .. 309 
Societies and Academies... .. Solin d, ewer tae 310 


NAT ORE 








THURSDAY, AUGUST 6, 1885 





A POSSIBLE WINDFALL FOR SCIENCE 


T a recent article we referred to the question of the 

amalgamation, so to speak, of the astronomical and 
civil day, in connection with the introduction of world 
time or prime meridian time, suggested by the Wash- 
ington Conference. We pointed out that there were 
various opinions touching the time at which the change 
should be made, but that the concensus in its favour is so 
strong that it is certain to be made some time or 
another. 

Our contemporary Sctence has recently called attention 
to a point which, if carried out, will make the work com- 
plete at an annual saving on the outlay of the present of 
something like 20,000/. 

How is this to come about? In this wise. Let us 
suppose four nations 4, B, C, or D, who each support a 
national observatory chiefly for the benefit of its Marine. 
This benefit consists in telling the mariners at what 
instant, according to the time shown by the clocks of 
A, B,C, or D, any celestial event, useful to him for 
determining his place at sea, will happen. 

Let four ships, one of them representing each one 
nation, be within a cable’s length of each other in the 
middle of the Pacific when the time comes for making an 
observation to determine position. Four books will be 
used, the production of which has been enormously 
costly, as each consists almost entirely of figures which 
depend upon elaborate calculations. 

If the books are rightly calculated and the captains 
are skilful, of course the same position will come out in 
each case.* 

Evidently this work has been done four times over, andit 
is equally obvious that the result should have come out the 
same if the position had been determined properly on 
either ship from data supplied by either book. Why is 
this? Because our nations, though they have accepted 
in common the art of printing, the art of binding of 
printed pages together to form a book, and Arabic 
numerals, have not accepted a common time. 

To come down from our generalities the four ships 
might have belonged to Germany, France, the United 
States, and Great Britaiñ, and the four books might have 
been the Berliner Jahrbuch, the Connaissance des Temps, 
the American Ephemeris, and the Nautical Almanac. 
Sympathetically with these four books, at least three 
different times might have been indicated by the chrono- 
meters, And here lies the point. Because these chrono- 
meters show the time at Paris, or Berlin, or London 
therefore the computations of each celestial event, using 
the same datep employing ‘the same processes, have been 
undertaken by each nation. 

But even this is not all. We have said that at least 
three different times might have been indicated, and on 
our supposition only three times would have been indi- 
cated, because the U.S. Marine actually use Greenwich 
time. 

Now it is clear that the general introduction of world 
time or prime meridian time, with the idea of which we 
are beginning to be familiar, will do for time what the 
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introduction of the Arabic numeral did for numbers—it 
will denationalise and generalise it whenever necessary ; 
and each observatory, sooner or later, is certain to have 
a clock showing the prime meridian time of the earth as 
it has ont already of the skies, and when this comes about 
it will be to the general advantage for all to deal with the 
common time for purposes common to the planet. 

Now among these what can be imagined more planetary 
than those with which the mariner has to do, and if this 
be so why shall there not be one unique planetary 
ephemeris. 

From the abstract point of view more than one ephe- 
meris cannot be defended, though ıt may be pardoned if, 
as Science suggests, the nations, to save their amour 
propre, must have ephemerides for their several meridians 
“much the same as all patent medicine firms and pill 
vendors feel the need of an almanac and calendar fôr the 
conservation of individual interests: it saves themselves 
and their patrons the indignity of refernng to somebody 
else’s almanac, and advertises the fact that they are 
enterprising enough to have one.” 

We cannot believe that the feeling characterised above, 
though it exists, would stand in the way of such a vast 
saving of labour and such a general improvement as 
might be brought about by an International Ephemeris, 
provided the question were well ventilated and wisely 
discussed by a congress summoned ad hoc. On this point 
Science writes :— 


“ It is certain that the deliberations of such a congress 
could not fail to advise governmental co-operation in the 
preparation of the nautical almanacs now existing, national 
pride aside, and this might be done na multitude of ways, 
most prominently in the case of the preparation of the 
data relating to the moon. Take, for example, the hourly 
lunar ephemeris and the lunar distances as printed each 
year in the British Nautical Almanac and the American 
Ephemeris. These data occupy about one-third of the 
entire number of pages of each of these publications; 
they are now prepared independently by the two offices, 
but are, when printed, substantially identical in both; 
and, further, the work being done at about the same time 
in the two countries, the results of the one do not serve 
any sufficient purpose as a check upon the accuracy of 
the other. The cost of this part of the almanac alone to 
each nation amounts to several thousand dollars annually, 
—an amount which might be reduced one-half by the 
preparation of these data conjointly, to say nothing of 
other immediate and favourable results which might be 
secured by such co-operation. 

“ The wisest conservatism would appear to suggest the 
annual publication by the nations conjointly of a single 
volume of astronomical predictions, which, in addition to 
other improvements, should combine all those desirable 
features not dependent upon individual mendians, and 
which in some degree characterise all the astronomical 
ephemerides of the several Governments. The contents ° 
and arrangement of the articles of such an ephemeris 
could only be determined by an international conference. 
While this may be little better than mere speculation, any 
one who has the four principal ephemerides in constant 
use will readily recognise how small a portion of each is 
employed, and, with extended interpolation-tables, how 
little the inconvenience of using the ideal ephemeris solely 
would be.” 


It is sufficiently obvious that this enormous simpli- 
fication and improvement must come about some time 
or the other, and it is to be hoped that no very long 
time will be allowed to elapse before some Government 
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stirs in the matter. We have already a permanent 1nter- 
national organisation, which, if its functions were to be 
extended so as to mclude the measurement of time as 
well as of space, might consider the question without any 
large increase of its numbers ; we refer to the Commisston 
du Metre, which already largely consists of astronomers. 
We point this out to show that there are no real difficulties 
in the way of a preliminary consideration of the matter— 
nay more, that there are ways of reducing the difficulties 
by the choice of a body which already exists, and exists 
too in France, where the idea of a neutral meridian still 
lingers. We believe that a serious practical discussion 
would show that the idea which les at the root of the 
contention for a neutial meridian is as impossible now as 
it has been in the past with regaid to other international- 
isatjons, such as Roman letters and Arabic numerals. If 
this were so, a great step would have been gained. 

The writer in Science, however, does not propose that 
the Governments should be urged forward by any idea of 
saving their share of the sum we have already mentioned, 
and quite rightly. The idea is thrown out that it should 
be spent in an international mountain observatory, where 
in turns astronomers of all countries could carry out their 
special researches. The idea is a most admurable one, 
and will commend itself to all who know how years, and 
we may even say centuries, are being lost by heart- 
breaking attempts to do at a low level important work 
which is really only practicable at a high elevation. 





PROFESSOR TAIT’S “PROPERTIES OF 
MATTER” 
Properties of Matter. By Prof. Tait. 

Black, 1885.) 

fias subject of this excellent httle book includes the 

mechanıcal properties of matter, and much that is 
usually treated under the head of Chemical Physics, 
such as Diffusion and Capıllarıty. It might be difficult 
to give a reason why the electric and thermal conducti- 
vities of mercury, for example, should not be included 
among its properties as much as its density and its capıll- 
arity; but the distinction is convenient, and to some 
extent sanctioned by usage. 

In the introductory chapters the author expounds some 
rather peculiar views with perhaps more insistance than 
is desirable in an elementary work. The word “force” is 
introduced apologetically, and with the explanation that “as 
it does not denote either matter or energy it is not a term 
for anything objective.” No one will dispute the immense 
importance of the property of conservation, but the author 
appears to me to press his iview too far. As Dr. Lodge 
has already pointed out, if conservation is to be the test 
of existence, Prof. Tait himself does not exist. 1 forbear 
from speculating what Dr. Lodge will say when he reads 
on p I1 that “not to have its price is conclusive against 
objectivity.” 

Chapters IV. to VII. form an elementary treatise on 
Mechanics, in whicb even the learned reader will find 
much that 1s interesting in the way of acute remark and 
illustration, Under the head of Gravitation are con- 
sidered Kepler’s laws, the experimental methods for de- 
termining the constant of gravitation (“the mean density 
of the earth”), and the attempts (such as Le Sage’s) 
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which have been made to explain the origin of gravi- 
tation. 

The succeeding chapters on the deformation of solids 
and the compression of solids, liquids, and gases, are 
perhaps the most valuable part of the work, and will 
convey a much needed precisio& of ideas to many students 
of physics whose want of mathematical training deters 
them from consulting the rather formidable writings of 
the onginal workers in this field. The connection of 
Young’s modulus of elasticity, applicable to a rod subject 
to purely longitudinal pull or push, with the more funda- 
mental elastic constants expressing the behaviour of the 
body under hydrostatic pressure and pure shearing stress 
respectively, is demonstrated in full, Prof. Tait remarks 
that “Young’s treatment of the subject of elasticity is 
one of the few really imperfect portions of his great work 
(‘Lectures on Natural Philosophy.’). He gives the value 
of his modulus for water, mercury, air, &c.1” A defi- 
ciency of explanation must be admitted, but I am not 
sure that Young’s ideas were really confused. The 
modulus for solids corresponds to a condition of no lateral 
force, that for liquids to no lateral extension. ‘The dis- 
tinction should certainly have been pointed out; but the 
moduli are really comparable in respect of very important 
effects, which Young probably had in his mind—viz. the 
propagation of sound along a bar of the solid in one case, 
and in the other through a fluid, whether unlimited or 
contained in an unyielding tube. 

As a great admirer of Dr. Young’s work, I cannot 
resist adding that if in some respects his treatment of 
elasticity is defective, in others it is in advance of many 
modem writings. Witness the following passage :— 
“ There is, however, a limit beyond which the velocity of 
a body striking another cannot be increased without over- 
coming 1ts resilience, and breaking it, however small the 
bulk of the first body may be, and this limit depends 
upon the inertia of the parts of the second body, which 
must not be disregarded, when they are impelled with a 
considerable velocity. For it is demonstrable that there 
is a certain velocity, dependent on the nature of a sub- 
stance, with which the effect of any impulse or pressure is 
transmitted through it; a certain portion of time, which 
is shorter, according as the body is more elastic, being 
required for the propagation of the force through any part 
of it; and if the actual velocity of any impulse be in a 
greater proportion to the velocity than the extension or 
compression, of which the substance is capable, is to its 
whole length, it is obvious that a separation must be 
produced, since no parts can be extended or compressed 
which are not yet affected by the impulse, and the length 
of the portion affected at any instant is not sufficient to 
allow the required extension or compression.” 

The theory of “ bending” and of “torsion” are discussed 
in Chapter XI. When the section of tf rod deviates | 
from the circular form, the torsional problem becomes 
rather complicated ; but a statement is given of some of 
the interesting results of Saint Venant’s investigations. 
In his treatment of the compression of solids and liquids, 
the author is able to make valuable contributions derived 
from his own experimental work. 

In the chapter on “ gases,” a long extract is givén from 
Boyle’s “ Defence of the Doctrine Touching the Spring 
and Weight of the Air,” in order to show how completely 
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the writer had established his case in 1662. As to this 
there can hardly be two opinions ; and Prof. Tait is fully 
justified in insisting upon his objections to “ Mariotte’s 
law.” In Appendix IV. a curious passage from Newton 
is discussed, in which the illustrious author appears to 
speak of Mariotte sarcastifally. It is proper that these 
matters should be put mght; but Prof. Tait is hardly im- 
partial enough himself to succeed in enlisting the com- 
plete sympathy of foreigners. Cases of glaring injustice 
should be rectified ; but there will always be a tendency 
(from which Englishmen cannot claim to be exempt) to 
give a full measure of credit to one’s own countrymen, if 
only because ohe is better informed concerning their 
labours. 

There is one matter, suitable to an elementary work, 
which I should be glad to see included in a future edition, 
viz., the principle of dynamical similarity, or the influence 
of scale upon dynamical and physical phenomena. It often 
happens that simple reasoning founded upon this prin- 
ciple tells us nearly all that is to be learned from even a 
successful mathematical investigation; and in the very 
numerous cases in which such an investigation is beyond 
our powers, the principle gives us information of the 
utmost importance. An example will make this clear, 
The pitch of a tuning-fork of homogeneous steel is de- 
pendent upon the size and shape as well as upon the 
elastic quality of the material; but the matter is too 
difficult for rigorous mathematical treatment. If, how- 
ever,it be asked, How does the pitch depend upon the size 
of the fork, the shape and material being given? we need 
no complicated mathematics at all. The principle of 
dynamical similanty tells us at once that the time of 
vibration 1s proportional to the linear dimension. 

Another example might be taken from a reaction which 
Prof. Tait de&cribes as specially. complex—viz., collision. 
A glass ball drops upon a marble floor from a height of 
one foot. How does the size of the ball affect the strains 
during collision and the danger of rupture? The pru- 
ciple teaches that if the scale of time be altered in the 
game proportion as the scale: of length, similarity 1s 
secured, so that the strains are equal at corresponding 
times and at corresponding places. Hence a larger ball 
is not more likely to break than a smaller one, unless in 
consequence of thegreater duration ofthe strains. I feel 
sure that in Prof. Tait’s hands this very important and 
fundamental principle mighf be made intelligible to the 
great mass of physical students. 

It would lead us too far to refer in detail to the various 
subjects treated in the later chapters under capillanty, 
diffusion, osinose, transpiration, viscosity, &c., but there 
is one point that I should like to mention. The explana- 
tion on p. 249 of the behaviour under water of drops of 
ink and of solution of permanganate of potash assumes 
the existence of™@ capillary tension in the surface separ- 
ating the two fluids. In my own experiments on jets 
with this very solution, 1 have never seen any tendency 
to break up into drops (as, according to Savart and 
Plateau, there would be in air), and have theretore 
supposed that the capillary force was n#/, or at any rate 
very small. Moreover, theory shows that the force 
depends® entirely upon the suddenness of transition 
between two media, which suddenness must be broken 
down almost instantaneously when two miscible lquids 


come into contact. As the matter stands there seems to 
be here some discrepancy, which, perhaps, Prof. Tait 
could elucidate. ° 
In Ins preface the author holds out hopes of further 
volumes on’the same plan, dealing with dynamics, sound, 
and electricity. The readers of the present work will, I 
am sure, jom in the wish that the appearance of these 
may be delayed no longer than is absolutely necessary. 
RAYLEIGH 








GRISEBACH’S “VEGETATION OF THE 
EARTH” 


Die Vegetation der Erde nach ihrer klimatischen Anordn- 
ung. Ein Abriss der vergleichenden Geographie der 
Pflansen. Von A. Grisebach. Zweite vermehrte und 
berichtigte Auflage. 8vo. Vol I., pp. 567; Vol, It., 
pp 693 (Leipzig: Wilhelm Engelmann, 1884.) 

ROM the date, and the statement on the title-page 
that this is an augmented and corrected second 
edition of a work which was published in 1871, it might 
be expected that it contains the results of much more 
recent investigation ; but an examination of the present 
edition 1s very disappointing. Indeed, it is dowstful, to 
say the least, whether it deseives the descrptive title 
given to it ; for the “ Quellenschriften und Erlauterungen” 
do not appear to contain a single additional reference, and 
it is not easy to discover that it has a claim to be any- 
thing more than a reprint, with some trifling alterations, 

of the original edition of 1871. The author died in 1879, 

so that one naturally looked to see who was the editor of 

this edition, and it was only after much seeking that a 

clue was found in a foot-note on p. 15 of the preface. 

After the appearance of the “ Vegetation der Erde,” A, 

Grisebach continued to write annual reports on the pro- 

gress of geographical botany, and these, together with- 

other scattered articles, were published in a collective 
form in 1880 by his eldest son, under the title, “ Gesam- 
melte Abhandlungen und kleinere Schriften zur Pflanzen- 
geographie.” From the foot-note in question it appears 
that this son—a gentleman in the Consular service of his 
country, and presumably unacquainted, or ımperfectly 
acquainted with botanical literature—edited the new 
edition of the “ Vegetation der Erde,” “based upon the 
corrections and additions left by the author.” Now it is 
perfectly certain that Gnsebach regarded the annual re- 
ports referred to as so many supplements to his greater 
work, and the substance of which he would doubtless 
have incorporated therein had he himself prepared a 
second edition. Since his death, too, considerable addı- 
tional information on geographical botany has come to 
light; and, what is more, it has been collected and 
published in German by Drude, Engler, and others ; yet, 
as already mentioned, the additions and corrections in 
the present edition are merely trivial, and cannot be said 
to enhance materially the value of the work. In a foot- 
note to Grisebach’s preface to Tchihatcheff’s admirable 
Fiench edition of the original work, reproduced here, it 
is stated that some additions of Grisebach’s thereto are 
here intercalated in their respective places. This is very 
good, but why Tchihatcheff’s copious annotations and 
additions, recognised and sanctioned, as ıt were, by the 
author himself, should be ignored in a second German 
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edition, is incomprehensible, saving the assumption that 
both with respect to his father’s annual reports 
and other sources, the son was wholly incapable of 
doing his father justice. It is a pity, that the 
task of preparing a second German edition was 
not entrusted to a competent botanist, because the 
original work, apart from the uncompromising antagonism 
to Evolution that pervades it, still occupies an undisputed 
position in modern botanical literature. As it ıs, the 
French edition is not merely an advance on the original 
German—it is incomparably better than the second 
German edition. Itis only, however, fairthat some justi- 
fication of such assertions should be given.. Taking the 
chapter on Oceanic Islands as an example, it may be 
confidently stated that no additional information is given ; 
yet there is no branch of geographical botany that has 
advanced more during the last decade than insular. On 
the other hand Tchihatcheff embodies nearly all that was 
known up to date. One slight alteration observed in this 
chapter 1s—Madeira is stated to be 50 German geographi- 
cal miles nearer Europe than the Azores, instead of 150, 
as in the original. Then certain unfounded statements in 
refutation of the arguments of other botanists concerning 
the relationships of insular floras remain uncorrected. 
Thus, in allusion to Sir Joseph Hooker’s demonstration 
(“Insular Floras,” p. 7) that the vegetation of St. Helena 
has, on the whole, its nearest affinities in South Africa, it 
is objected, on the authority of Roxburgh, that three out 
of the five genera named by Hooker were originally in- 
troduced into the island from the Cape of Good Hope, 
whereas an examination of Roxburgh’s enumeration of 
the plants of St. Helena reveals the fact that the indi- 
genous, and endemic, St. Helena species of the genera in 
question were unknown to him, and his remarks apply 
only to actually introduced species. Agam, to repeat 
in 1884 such statements as that the vegetation of Juan 
Fernandez has little systematic relationship with that of 
the Chilian or Antarctic floras and that Pringlea anti- 
scorbutica is restricted to Kerguelen Island is unpardon- 
able, because the contrary is now historical. Defects 
such as those pointed out are numerous, but as they 
are mostly due to the state of knowledge fifteen years ago, 
the author of the work of that date is not to be blamed 
for them; rather the present editor and publisher for 
offering the public an old book as new. 
W. BOTTING HEMSLEY 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by Ais correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Nomenclature in Elasticity 


THE word stress is used, sometimes in the sense of Joad, some- 
times in that of load per unit area. Clearness, however, 
requires these two ideas to be kept perfectly distinct, and there- 
foie to be denoted by separate terms, Load is surely expressive 
enough, or, 1f not, there is the more comprehensive word force: 
why then use stress onymously? It would be far better to 
reserve sfress to signify load per ust area, This Prof. Kennedy 
(p. 269) calls tnstersty of stress ; but why not stress simply? The 
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word invenstty 18 not in itself suggestive of anything distinctive, 
and is therefore useless, 

Pressure and tension are terms used in the same loose manner, 
though, when intended to represent force, they sometimes have 
the word whole prefixed. Is it not better to say, force when we 
mean force ? We can then reserve pressure and lension ag vector- 
synonyms of stress in the sense ofejorce per unit area, which is 
indeed their usual 7¥%. 

Another misused term is rest/ience, which sometimes denotes 
the work done in producing proof strain in a body (Rankine’s, 
definition), sometimes the work done per unit volume in produc- 
ing proof strain, sometimes the work done fer uni volume in 
producing any strain. I prefer, myself, the third definition : the 
second would then be the proof resthence, and the first might be 
called the strain-energy. 

However, whatever terminology is finally agreed upon, let it 
be perfectly definite and consistent. 

In his Fig. 1 (p. 269) Prof. Kennedy writes: ‘‘ Breaking 
load, 1885 tons per square inch.” According to his own 
nomenclature, he should surely say: ‘‘zntenstty of breaking 
stress 18°85 tons per square inch,” and this I should prefer to 
call simply the breaking stress—premising that for sons I should 
write fons’ weight. Jn this case, as the diameter ıs } inch, and 
therefore the section ‘442 square inch, the breaking /oad@ is 8°33 
tons’ weight. © Similarly in the other figures. 

Christ Church, Oxford Rosert E, BAYNES 





Earthquake-Proof Buildings 


Mz. Muir is quite correct as to the facts and ‘date of the 
introduction of the aseismatic tables into Japan. In 1869-70 
seven aseismatic tables for carrying the lighting apparatus’ were 
sent from here and erected in Japan, and Mr. Simpkins, who 
has recently returned from Japan, informs me that there are 
three in action at present. ` Two iron towers, 46 feet high, with 
this arrangement at their base, were-also constructed and shipped 
for Japan, but the vessel was lost and no more were sent out, as 
the engineer in charge—Mr. Brunton—tock an unfavourable 
view of their efficiency—his idea being that they would not 
work, as he considered that buildings of ‘‘ great weight and 
solidity, thereby adding to their inertia and checking their oscil- 
lation, were best suited to meet the difficulty in Japan.” Mp 
Milne’s experiments with gseismatic tables have borne out Mr. 
David Stevenson’s original view as to their power gf mitigating an 
earthquake shock. For fuller information see NATURE, vol. 


xxx p. 193. D. A, STEVENSON 
Edinburgh, August 3 z 





A Mechanical Telephone 


HAVING observed in this weeks NATURE a notice of a 
“ mechanical telephone” said to be brought from America, I 
may state that so Ee back as 1878 I experimented on the trans- 
mission of sounds by wires, and communicated the results ob- 
tained, from a large number of experiments, to the Physical 
Society of London in March, 1878 ; the paper being afterwards 
published in the sides casey Magazine for August, 1878. 
These riments are referred to by the Count du Moncel in 
his book on ‘‘ The Telephone,” ‘published in 1879. I found no 
difficulty in carrying on a conversation through wires laid in 
various ways from room to room of a house; and musical 
sounds, breathing, and whistling were also readily transmitted, 
and through most unlikely arrangements, such as a common wire 
fence. Various materials were tried for the ti itting and re- 
ceiving ends—disks of cardboard set in deepish rims being found 
to give excellent results with a No. 16 copper wire. “In one of 
my experiments I found that the disks were not required, the 
wire itself picking up and transmitting the sounds, e results 
obtained were most interesting ; -but as the rage was necessarily 
lumited, ıt did not seem to me that there was much scope for 
practical application. W. J. MILLAR 

100, Wellington Street, Glasgow, July 31 i 





Electrical Phenomenon 


ABOUT ten o’clock ın the evening of July 23 a party of four of 
us were standing at the head of the avenue leading to this house, 
when we saw a feebly-luminous flash appear on the gnound at a 
distance of some thirty yards down the avenue. It rushed 
towards us with a wave-like motion, at a rate which I estimate 
at thirty miles an how, and seemed to envelop us for an mstant, 
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My left hand, which was hanging by my side, experienced pie- 
cisely the same sensation as F have felt in receiving a shock 
from a weak galvanic battery. About three minutes afterwards 
we heard a pal of thunder, but, though we waited for some 
time, we neither saw nor heard anything further. 

The gardener, who was one of the four: thus desmibes what 
he saw:—lI thought it was a cloud of dust blowing up the 
avenue, and before I could tkink how that could be when there 
was not a breath of wind, I saw you three gentlemen covered for 
a second in a bright hght, and that wasalL Another of the party 
says that he observed what seemed to be a luminous cloud 
ranning up the avenue with a wavy motion. When it reached the 
party it rose off the ground and passed over the bodies of two 
of them, casting a sort of flash on their shoulders. The distance 
traversed was about twenty yards, and the time occupied between 
two and three seconds. (My own estimate of distance and 
velocity makes the time occupied almost exactly two seconds.) 
The day had been extremely hot and sultry, as also had the 
preceding day been, the thermometer readings being sometimes 
8o° F, in the shade. 

On asking the gardener for further particulars, he tells me 
that the distance traversed by the luminous cloud was about 
forty yards, and that, when it had gone about half the distance, 
he saw a flash of lightning in the direction of it, but sideways ; 
also that the top of the cloud seemed to be three or four feet from 
the ground, and it ually rose higher as it came along. When 
the cloud reached the party he saw one of them distinctly by its 
light, the night being otherwise quite dark at the time; and, 
lastly, that the cloud went a few yards beyond the party into 
the open space in front of the house, and then disappeared. 

J.B. A. Wa 

Marchfield, Davidson’s Mains, Midlothian 





Our Ancestors 


DurinG eight centuries—say to the time of the Norman con- 

uest—one’s direct ancestors amount to a far greater number 
than would at first be contemplated. Taking thiee generations 
to a century, one has father and mother (2), grandparents (4), 
great-grandparents (8), At the end of the second century the 
number of ancestors springs to 64. Following the calculation 
you will find that at the end of eight centuries one is descended 
from no less than 16,000,000 ancestors, Intermarriage of course 
would reduce this estimate, and there is no doubt it must have 
largely prevailed. But the figures are so enormous that, in 
spite of all, I venture to suggest that the words ‘' All ye are 
brethren ” are literally true, ( I y 
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CO-ORDINATION OF THE SCIENTIFIC 
BUREAUS OF THE U.S. GOVERNMENT 


MOVEMENT is on foot in the United States for 
rearranging the various scientific departments of 

the Government under one central authority, and a report 
on the subject has been made by a committee of the 
National Academy of Sciences, consisting of Gen. Meigs, 
and Professors Trowbridge, Pickering, Young, Walker, 
and Langley, appointed for the purpose. The Report ıs 
published at Pogi in Science. er referring to the 
state of things in Europe in this ii ere it gives a brief 
account of the method in which such bureaus are organ- 
ised in other countries; discusses at some length the 
character of the work done by the coast and geodetic and 
the geological surveys, especially in those points where 
their provinces are similar, pointmg out that two distinct 
and independent trigonometric surveys of the United 
States are now in process of execution; distinguishes 
between the military and meteorological work of the 
Signal Service, and recommends their complete separa- 
tion ; indicates the danger of duplication of work by the 
Coast Survey and Hydrographic Office, but is not pre- 
pared to recommend that the latter be detached in any 
way from the control of the Navy Department, nor that 
the hydrographic work of the Coast Survey, for over forty 
years conducted so satisfactorily, be separated from that 
organisation, but suggests the lines on which it thinks 
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the Coast Survey should work ; lays down the principle 
that the Government should not undertake any work 
which can be equally well done by the enterprise of indi- 
vidual investigators, and that such work should be con- 
fined to what will “promote the general welfaré of the 
country ;”, urges the importance of a proper extension of 
the trigonometrical survey of the United States; and, 
finally, recommends either the establishment of a depart- 
ment of science, or of a mixed commission of nine 
members—two of them scientific civilians to be appointed 
by the president for six years, two scientific men from the 
army and navy, three heads of the principal scientific 
bureaus, together with the president of the National 
Academy, and the secretary of the Smithsonian Insti- 
tution. 

To the Department of Science, or to the supervision of 
this Commission, it would transfer the Coast Survey, the 
Geological Survey, and the Meteorological Bureau, and 
establishing a physical Jaboratory, add to it a Bureau of 
Weights and Measures, the functions of which are pow 
performed by the Coast Survey. The province of the 
proposed Commission is amply defined. 

In the course of the Report the Committee give an 
interesting sketch of the work accomplished by the Coast 
Survey. 

The Coast Survey was originally organised for the 
bad ga of constructing maps and charts of the coast and 
arbours for the benefit of commerce and navigation. 

Conflicting opinions respecting the proper management 
of the Survey led to the formation, in 1843, of a board of 
officers with the duty of reorganising the Survey. This 
board submitted a plan which was enacted by Congress 
into law, upon and under which law the Survey has 
hitherto been executed. This plan provided for the co- 
operation of military officers, naval officers, and civilians 
in the various parts of the work. Under it the work of 
the Coast Survey has been continued to the present 
time. 

In recent times a great extension of the field of opera- 
tions of the Survey has been made, apparently looking to 
a triangulation covering the entire terntory of the United 
States. The maps published annually with the report of 
the Survey enable us to know the geodetic work it has 
executed. It appears, from the maps accompanying the 
report of 1882, that on June 30 of that year a chain of 
triangles had been extended throughout the entire length 
of the Atlantic and Gulf coasts, and throughout about half 
the Pacific coast. Besides these coast-lines, extensive 
regions in the interior are seen to be triangulated. In 
the north-east, the triangulation covers the greater part 
of the States of New Hampshire, Vermont, and Massa- 
chusetts, about half of Connecticut, and it also includes a 
considerable part of the State of New York. 

The reconnaissance has extended westward from the 
New Jersey coast, so as to include the greater part of the 
State of New Jersey, and a long strip in Pennsylvania. 
From Pennsylvania, the extended line of primary triangu- 
lation follows the Alleghany Mountains into Northern 
Alabama, and is now being continued across the country 
to Memphis. 

A triangulation of the Mississippi River was extended 
from its mouth nearly to Memphis, where ıt would meet 
the last-described chain of triangles. The chain connect- 
ing the Atlantic and Pacific coasts has been completed 
nearly across the State of Nevada, and the reconnaissance 
includes nearly half of Utah Territory. The line is also 
surveyed at various ppints ın Colorado, Kansas, Missouri, 
and Illinois. Besides all this, isolated regions in Wis- 
consin, Indiana, Illinois, Ohio, Kentucky, and Tennessee 
have been reconnoitred by the Coast and Geodetic Survey, 
in a way indicative of a plan designed ultimately to cover 
the entire territory. As its appropriations for some years 
past have made provision for the collection of data for a 
general map of the United States, we may fairly regard 
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the Coast and Geodetic Survey as having undertaken a 
trigonometric survey of the whole United States. 

The general views of the Committee respecting the 
working of the departments of the Government are worthy 
of special attention. They conceive it to be a sound 
principle that Congress should not undertake ,any work 
which can be equally well done by thé enterprise of indi- 
vidual investigators. The leading universities are con- 
stantly mcreasing the means of scientific research by their 
professors and students ; and, while the Government may 
with propriety encourage and cooperate with them, there 
is no reason why it should compete with them. The 
scientific work of the Government ought not, therefore, 
to be such as can be undertaken by individuals. It 
should also be confined to the increase and systematisa- 
tion of knowledge tending “to promote the general wel- 
fare” of the country. Within these two restrictions there 
1s a large and increasing field, which is only partly occu- 
pied by the organisations now under consideration. 

‘The attention of Congress should be directed to the 
fact that the administration of a scientific bureau or 
department involves greater difficulties than that of a 
purely business department The connections between 
the work done and the results ultimately to be attained 
for the public are not at all obvious to the people and 
press, and thus the great benefit of vigilant watching and 
constant criticism 1s wanting. Again: its administration 
requires a combination of scientific knowledge with 
administrative ability, which 1s more difficult to command 
than either of these qualities separately. These diffi- 
culties are intensified by the absence of any central 
authority to control the work of a Government scientific 
organisation. Each head of a scientific organisation 1s 
now practically absolutely independent, and, in his indi- 
vidual judgment of what his organisation shall do, 1s con- 
trolled only by Congress itself, acting only through its 
annual appropriation bills. The Committee conceive that 
this state of things calls for measures of reform 

A feature of such reform will be the collection of the 
organisations now under consideration, together with such 
other scientific bureaus as Congress may see fit to include 
in the scheme, under one central authonty, to be recog- 
nised as responsible for, and controlling generally, the 
scientific operations of the Government. Various.forms 
of such an authority might be devised, the choice of 
which will some day be made by Congress. The best 
form would be, ın the opinion of the Committee, perhaps, 
the establishment of a “ department of science,” the head 
of which should be an administrator familiar with scien- 
tific affairs, but not necessarily an investigator in any 
special branch. 

“Your Committee,” the Report concludes, “ states only 
the general sentiment and wish of men of science, when 
it says that its members believe the time is near when the 
country will demand the institution of a branch of the 
executive government devoted especially to the direction 

. and control of all the purely scientific work of the Govern- 
ment, In this day the pursuit of science itself is, vistbly 
to all men of education, directly connected with the pro- 
motion of the general welfare. 

“Should such a department be now impracticable, 
should public opinion not be now ready for it, the next 
best measure, in the opinion of scientific men, would be 
to transfer all such work or bureaus to some one executive 
department. Keeping in mind what has been said re- 
specting the two classes of work under the Signal Service, 
we are of opinion that the functiongof the several organ- 
isations under consideration could now be most advan- 
tageously divided among perhaps four bureaus, viz. :— 

“1. The Coast and Interior Survey, to be concerned 
principally with geodesy and hydrography, and to consist 
of the present Coast and Geodetic Survey 

“2. The Geological Survey, to comprise the present 
‘Geological Survey with its organisation unchanged. 
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“3 The Meteorological Bureau, to which should be 
transferred so much of the present personnel and functions 
of the chief signal office as are not necessary to the 
mıhtary duties of that office. 

“4. A physical observatory, to investigate the laws of 
solar and terrestnal radiation, and their application to 
meteorology, with such other investigations in exact 
science as the Government might assign to it. In this 
connection, attention 1s called to a resolution passed by 
the recent Electrical Conference in Philadelphia, request- 
ing the establishment, by the Government, of a Bureau of 
Electrical Standards. We are of opinion that the func- 
tions of the Bureau of Weights and Measures, now per- 
formed by the Coast Survey, could be advantageously 
transferred to the proposed bureau, and extended so as 
to include electrical measures. 

“The members of your committee are conscious that 
placing these bureaus under one department would not 
necessarily result in the proper co-ordination of their 
work, because the head of such department would prob- 
ably find it impracticable to enter into the consideration 
of all details necessary to that purpose It appears to us 
that the evils already pointed out require, in any case, 
the organisation of a permanent Commission to prescribe 
a genetal policy for each of these bureaus. The functions 
of this Commission would be : — 

“1, To examine, improve, and approve the plans of 
work proposed by the several bureaus, and to revise their 
estimates in accordance with such plan. The perform- 
ance of this duty would require consultation with their 
chiefs generally and separately respecting the character 
of their work, and they should be members of the 
Commission. 

“2, To approve in detail the methods of expenditure 
of the appropriations. 

“3, To recommend such measures as they deem neces- 
sary to the efficiency of the bureaus under their super- 
vision. It should, however, be understood that this 
Commission is not charged with purely administrative 
responsibility. It prescribes what shal] be done, and 
recommends any measifres necessary to secure that 
object, but does not concern itself with administrative 
details. 

“We submit the following as a suggestion for the 
formation and personnel of such a Commission .— 

“The Commission shall consist of (1) the President of 
the National Academy of Sciences ; (2) the Secretary of 
the Smithsonian Institution ; (3) and (4) two civihans of 
high scientific reputation, not otherwise in the Govern- 
ment service, to be appointed by the President of the 
United States for the term of sıx years; (5) one officer of 
the Corps of Engineers of the army ; (6) one Professor 
of Mathematics in the navy, skilled in astronomy —-these 
two to be designated by the President of the United 
States for a term of six years—who, with (7) the Superin- 
tendent of the Coast and Geodetic Survey; (8) the 
Director of the Geological Survey ; and (9) the officer in 
charge of the Meteorological Service; shall constitute 
the Commission of . The Secretary of the —— 
department shall be ex oficio President of the Com- 
mission. 

“The members of the Commission, for their services as 
such, shall each be paid by the United States compensa- 
tion in the sum of ——~ dollars-per annums Their neces- 
sary transportation and travelling expenses shall be-pro- 
vided for as are those of the officers of the army and navy 
when travelling on public business or duty, to be paid out 
of the appropriations for the services under their super- 
vision. 

“The Commission shall meet in Washington, D.C., for 
the transaction of business, not less than four times a 
year; but the President of the Commission may cpnvene 
it whenever in his judgment the exigencies of the service 
require a meeting. 
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“The Commission shall be attached to the office of the 
secretary of the department of ——, and under his super- 
intendence shall exercise a general control over the plans 
of work of the Coast and Geodetic Survey, the Geological 
Survey, and the Meteorological Service, and shall have 
the charge and custody of all the archives, books, docu- 
ments, drawings, models, returns, apparatus, instruments, 
and all other things appertaining to the Commussion 

“ The estimates of the heads of these bureaus or offices 
. shall pass through the Commission for revision and 
approval; and, after the annual appropriations have 
been made, no money shall be expended under them, 
except after revision and approval by the Commission of 
projects submitted by these bureaus in compliance with 
such projects. 

“Tf at any time public money 1s being spent by any of 
these bureaus not in accordance with the views of the 
Commission, the Commission shall notify the proper 
auditor of the fact.” 

Our readers are already aware that-the Congressional 
Committee appointed to consider the organisation of the 
surveys and other scientific work of the Government 
made no report at the last Session of Congiess. The 
Commission was, however, continued as a Commission of 
the' succeeding Congress. The expired places of Messrs. 
Pendleton and Lyman were filled by new appointments 
from the members elected to the next Congress, A meet- 
ing of the reorganised body has been held, which ad- 
journed until next November without coming to any 
definite conclusion respecting the measures to be finally 
proposed. Before adjourning, Major Powell was author- 
ised to make public the testimony which he had laid 
before them on different occasions, and which covers 
most of the points to be acted on by the Commission. 

Major Powells statements naturally include a very 
detailed account of the methods, work, organisation, and 
expenses of the Survey over which he presides. He also 
submitted his views upon the best method of consolidating 
the geological and coast surveys with the other scientific 
bureaus of the Government. This ıs the really important 
question before the Commissioa, since upon its decision 
must turn the general efficiency of the Government scien- 
tific service for a long time to come. The necessity for 
some such consolidation is strongly felt in Congress as 
well as outside of ıt. The one danger to be avoided is 
that of some hasty plan being adopted which may suit 
the exigencies of the moment, but may not work well 
after those exigencies have passed. 

One very strong reason for placing the scientific bureaus 
under one head, or in one department, is that scientific 
work has many features peculiar to itself, which require 
1t to be conducted upon principles different in some 
respects from those which prevail in other departments. 
The head of an ordinary Pre or department of the 
government, and indeed eŅYery man ın public life, 1s con- 
versant only with offices and duties which there is no 
serious difficulty ın satisfactorily filling, with the aid of 
that knowledge of men and of the world which he ac- 
quires through his daily intercourse with others. Such a 
person is accustomed to finding scores of candidates for 
every office, from whom a suitable selectionts always poss- 
ible. The idea of an office for which there may be no 
applicants, or, if there are any, for which it 1s morally 
certain that tag applicants are all unfitted, no matter how 
good their recommendations, is one which he finds it 
difficult to assimilate.- Indeed, in the case of the purely 
scientific office, the ability to find the proper men must 
be a part of the life education of the man who is to make 
the selection. It is safe to say that the best officers who 
have served in the coast and geological surveys are men 
who, under the ordinary system of Government appoint- 
ments, would never have been heard of in connection 
with tite positions which they so ably fill. 

The same thing is true of the administration of a 
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scientific bureau. No uniform system can be devised which 
will apply to all the details of a great scientifit work. 
When we go beyond the 1egular routine operations it is 
needful that the duties shall be accommodated to the man, 
and that in many cases a larger measure of Irbefty shall 
be allowed the latter than could be tolerated in the usual 
operations of a Government department. All this re- 
qares, on the part of the administrative head of the 

epartment, an appreciation of the subject which can only 
be acquired by long familiarity. If the head 1s not specially 
charged with mastering the peculiar methods of admini- 
stration thus 1endered necessary, the chances are that he 
will fall into one of two opposite errors: either he will 
leave the heads of the scientific bureaus to manage things 
in their own way, without any admunistrative control 
whatever, or he will exert his authority in such a way as 
to endanger the efficiency of the work. The former is 
undoubtedly the more natural course to take, and thus 
arise the friction and duplication of work which so 
seriously impair efficiency and discipline. 

Yet another feature of Government scientific work is 
that ıt ıs far removed from that public criticism which is 
so conducive to efficiency in other branches of the service. 
It is difficult to conceive that such a state of things as 
was exhibited by the surveys of the territorits ten years 
ago could have existed in the performance of any work 
with which the public were conversant. At that time we 
had at least two independent surveys of the territories, 
prosecuted by different departments of the Government 
and with nominally different objects, but which were 
practically identical in their actual work. The officers in 
charge were independently suiveying and mapping the 
very same regions. At the time that Hayden’s Atlas of 
Colorado was published, Capt. Wheeler was engaged in 
sutveyiug Colorado and making maps of the territory 
substantially identical in their objects with those of 
Hayden. Both surveys were intended to cover the whole 
public domain. 

Nothing quite so bad as this is likely to anse in the 
future. But there is still room for much duplication of 
work as well as taste through competition in getting pos- 
session of paiticular fields. As a general rule, the head 
of a department is quite ready to approve of any ex- 
tension of work which any of his bureau officers may pro- 
pose, and has not always time to learn that the same 
work 1s being done, or might be better done, by some 
other department. The annual provision which Congress 
has got into the habit of inserting into the appropriations 
for the Signal Office—“ provided that hereafter the work 
of no other department, bureau, or commussion authonsed 
by law sHall be duplicated by this bureau ”—is not quite 
satisfactory: it leaves open the question whether any 
proposed work is “the work of any other department,. 
bureau, or commission.” 

The report of the National Academy of Sciences pro- 
poses to remedy some of these evils by placing the 
general policy of the scientific bureaus under the control 
of a mixed commission, organised somewhat after the 
plan of the Lighthouse Board. If the bureaus are to re- 
main separate, we see no better plan than this for securin 
the proper coordination of their work; but Major Powell 
ponts out certain difficulties in the way of its successful 
operation. Hus strongest objection is, that subordinate 
officers of various departments would have to practically 
control the work, thus reducing the heads of the depart- 
ments to channels for transmitting instructions. If the- 
proposed Commission were to assume any administrative- 
control of the work, this objection would certainly be fatal. 
The official responsibility of the head of a department 
for the work of his bureaus should not be interfered with. 
But the report of the Academy expressly disclaims 
charging the Commission with any administrative respon- 
sibihty. Its sole function was to prescribe the policy of 
the bureaus; that ıs, to decide what each one should do, 
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and wha each one should refrain from doing, the whole 
execution of the work decided upon being left completely 
in the hands of the regular authorities. We see no reason 
why this,should be “irksome” to the heads of the depart- 
ments. We also feel that Major Powell assigns undue 
importance to the influence of the single military officer 
proposed by the Academy as one of the nine members of 
the Commission. It is not so clear to us, as ıt seems to 
be to him, that one such officer could leaven the whole 
lump of the Commission with ideas of military discipline 
unsuitable to the conduct of a scientific bureau. 

But however favourably we may view the plan of this 
Commission, we must hold that the consolidation of the 
bureaus under a single head, or in a single department, 
would give far more assurance of efficiency. Especially 
is this the case with the two national surveys. Their 
work now covers the same fields, and their mutual inter- 
dependence is such that they should work under a com- 
mon plan, The Geological Survey requires for its proper 
exeqution certain geodetic and astronomical work, the 
execution of which is not within the proper province of 
the geologist. It is absolutelynecessaty that this geodetic 
and astronomical work should be so planned and executed 
as to meet the wants of the Geological Survey, and at 
the same time it is the proper function of the geodetic 
survey. We are informed by Major Powell that he makes 
use of all the coast-survey results so far as they are avail- 
able, but he does not indicate what fraction of his labour 
is thus saved; and ıt goes without saying that he has no 
authority, directly or indirectly, to require that the coast 
re geodetic survey shall do anything which he may want 

one, 

Among the suggestions made by Major Powell was one 
that all the scientific bureaus should be placed under the 
general direcuion of the regents of the Smithsonian Institu- 
tion. This does not appear to have been considered practic- 
able, and was not further urged by the director himself. 
One of the possible plans 1s to place all these bureaus 
under the interior department. The principal objection to 
thiscourseisthat that departments already overloaded with 
work, so that its head could not give the proper consider- 
ation to the subject. Yet thisis the simplest course, and 
would certainly be an improvement on the present state 
of things. The more effective course would be to form a 
separate department of science and public works. To 
this there seems to be no positive and serious obstacle 
except the difficulty of getting any measure of the sort 
enacted into a law. The question whether the head of 
the department should be a scientific expert or a public 
administrator 1s an ulterior one, which need not be dis- 
cussed at present. In the latter case the question of its 
being regarded as a cabinet office would anse. There 
will be little hesitation in deciding this question in the 
negative. 





THE LICK OBSERVATORY! 


TEE Lick Observatory, in its present condition on the 

summit of Mount Hamilton, California, ts so nearly 
completed, with the exception of the great telescope, that 
the institution may now be sketched to advantage in its 
permanent form. In an early issue of Science, therefore, 
this enterprise will be traced through its various stages, 
from the inception onward. Astronomers have been slow 
to avail themselves of the great advantages of mountain 
elevation and isolation ın the prosecution of astronomical 
research, partly because of the pecyniary outlay attending 
the Sasan i expeditions, but chiefly because some of the 
earlier expeditions to mountain summits were not attended 
with results of espectal importance, and, on good theoreti- 
cal grounds, the meteorological conditions of such stations 
appeared likely to be so unfavourable as to counterbalance 
fully the advantages to_be derived from mere elevation. 
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And besides, the evidence derived from the two most 
famous expeditions—that of Prof. C. Piazzi Smythe to the 
Peak of Teneriffe and of Mr. William Lassell to Malta— 
was so contradictory in character as to afford very good 
ground for abandoning the hope of immediate advantage 
to astronomy from superior elevations. 

It isnot possible to say how far Mr. James Lick was 
acquainted with these endeavoufs of scientific men; nor 
need the immediate circumstances-or events which im- 
pelled him to his extraordinary astronomical bequest be 
considered here. Prof. Newcomb points out the fact that 
his movement followed close upon the completion of the 
great Washington telescope in 1873, then the largest in 
existence. Had Mr. Lick known the opinions of the best 
astronomers on the subject of mountain observatories, 
and the likelihood of securing, on elevated and isolated 
peaks, results at all commensurate with the trouble and 
expense of occupying such stations, he would have found 
very little to encourage the project. In this case, how- 
ever, as very often before, a little experience has proved 
to be worth more than an indefinite amount of scientific 
theorising. It has been said that the scheme of buildin, 
“a powerful telescope, superior to and more powerf 
than any yet made,” was the nearest of all to the heart 
of Mr. Lick: there is abundant evidence that this is true ; 
and it may be also true that he regarded the Observatory 
as an appendage of the telescope. But the course of 
subsequent events has proved it a matter for sincere 
gratulation in astronomical circles that he ever regarded 
either the Observatory or the telescope at all; for, had 
not the prospective researches with the great telescope 
arrested his attention, there is very little reason for be- 
lieving that, in so far as he was concerned, astronomical 
science would ever have been in a position to reap benefit 
from the splendidly equipped Observatory which already 
exists on ‘he summit of Mount Hamilton. 

That Mr. Lick was bound, heart and soul, in the 
project, not only of a great telescope, but of the best 
possible location for it, is evident from the fact that, when 
nearing his eightieth year, and although oppressed with 
physical infirmity, he resolutely undertook a waggon 
journey of some forty miles or more, recltning on a 
mattress, all for the sake of investigating a proposed 
mountain site ın person. His solicitous concern for the 
enterprise was very marked. Those who knew him best 
say that, if his practical knowledge of astronomy had 
been greater, he would have given every penny of his vast 
fortune for the great telescope, and the Observatory and 
its endowment. He would have recognised, too, the 
great improbability of such an institution being com- 
pleted within a period of a few short years, and would 
thus have been led to provide for the reasonable use of 
the instrumental equipment as fast as it was put in place 
on the mountain. The failure to make such provision 
constitutes the chief point of unfavourable criticism on 
the pait of astronomers, and is ın many respects unfor- 
tunate ; but sundry advantages also have arisen from it, 
which may be recognised with more profit, particularly as 
this condition of things must remain unalterable until the 
great telescope is completed, and the entire institution 
comes under the admunistration of the University of 
Cahformia, in full accord with the terms of Mr. Lick’s 
bequest. 

1ve years ago no one could have antiqgated that the 
year 1886 must pass with the great telescope still un- 
finished. It is worthy of note, however, that, while the 
delay in obtaming the necessary glass for the objective 
has proved so great an embarrassment to the work of the 
opticians, it has not as yet sensibly impeded the pro- 
gress of the construction of the Observatory itself. To 
this fact we alluded at p. 377 of the current volume of 
Science, stating as well the e reasonable grounds for 
the belief that the plans of the Lick trustees, in s far as 
they pertain to the construction of the great telescope 
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and the conjoint Observatory, wil be completely executed 
at the close of the year 1887, With its unparalleled in- 
strumental equipment, and an unusual endowment for 
the prosecution of astronomical research ; located where 
the sky ıs cloudless most of the year, and at such an 
elevation as to be above the clouds a great part of the 
remainder; and situate in a region, too, where the 
steadiness of the air permits astronomical measure- 
ment of the highest precision to proceed uninterruptedly 
throughout the entire night for months at a time,—the 
Lick Observatory is destined, under prudent manage- 
ment, to take its place at once in the foremost rank ; and, 
although it is the first established mountain observatory, 
it may well expect to hold its own in the emulation of 
similar institutions which may subsequently be inaugur- 
ated at greater elevations. 


TWILIGHT! 


THIS essay, an extract from a more comprehensive 

work on the problem of twilight, which the author 
hopes to conclude in the course of this year, and embodyin 
a lecture recently delivered by him both ın Hamburg an 
Leipzig, describes the phenomena of twilight in general 
and of the remarkable sky-glows of the winter of 1883 in 
particular, with clearness, fullness, and exactness, and 
explains the physical causes of these phenomena from a 
special and mature study of that universally interesting 
field of observation, by numerous highly pertinent and 
illustrative experiments, and altogether in a manner which 
should bring home, even to the unscientific reader, a new 
sense and a new intelligence of the painting offered anew 
every monine and evening to the study and delight of 
man universally. 

After relating and taking measure of the stupendous 
outburst of Krakatoa and the bnilliant glows involving 
nearly the whole earth for a long period after that event, 
and companng these two consecutive phenomena with 
the analogous phenomena of the outburst of “ Graham 
Island” in 1831, followed by brilliant twilights and 
peculiar blug and violet sun célours, attracting the ad- 
miration, in particular, of Italy, France, and Germany, 
the book addresses itself to the task of investigating the 
physical laws concatening these two apparently hetero- 
geneous phenomena, and why all volcanic outbursts are 
not attended by the same wonderful optic displays. 
While each particle of dust, smoke, or fog causes a 
bending or diffraction of the hight, a collective effect, 
comprehending a brilliant development of colours, is pro- 
duced only when all the particles of matter are of equal 
size and are distributed uniformly in space—a condition 
not even most remotely fulfilled in the case of ordinary 
smoke and fog. Diffraction includes the lateral dispersion 
of the light, which is all the more efficient the nearer the 
edges lie to each other, and therefore the smaller the 
particles are, and also the “interference ” of like-coloured 
rays of light. When a red light falls, for example, on a 
fine glass thread or a diamond stroke scratched into glass, 
the Shadow will consist not of one thin black line, but of 
a whole system of parallel stripes alternately dark and 
brilliant, z.e. black and red. When, again, a white light 
falls on the diamond stroke, the reflection shows a system 
of parallel stripes glowing in all the colours of the rain- 
bow. In theewase of a single line the development of 
colours is indeed so small as to be scarcely perceptible, 
but with many thousand lines of exactly the same breadth, 
and situated at exactly the same distance from one 
another, the reflex image is such that, taken up on a 
white screen, itis visible at great distances. Perfectly 
corresponding is the case with granules of dust. The 
shadow ofa single granule of dust in red light consists of 

* “Die Dammerungeerschelnungen im Jahre 1883 und ihre physikalische 
Erklarung.” Von J. Ki ; r am eum zu . 
(an ie cal oe oe a ae Professo Jobann Hamburg. 


a system of concentric rings, alternately dark ard redly 
luminous, which are all the broader the smaller is the 
granule, In white light, on the other hand, the shadow 
of the granule consists of alternately dark and bright rain- 
bow coloured rings. If the dust granules are all of the 
same size, then will the like-coloured rings pretty nearly 
coincide, and, in the case of a sufficiently large number of 
granules, the reflex image will be composed of coloured 
rings of great luminousness. If, on the other hand, the 
dust-granules are of different size, then will all the different 
colours coincide, and, according to a well-known optic 
law, the image will be colourless. The image of a dust- 
cloud may, therefore, be rich in colours, poor in colours, 
or colourless, according as the particles of dust of which 
it is composed are of the same or of different size. 

The experiments of Coulier and Mascart, extended by 
Aitkin, have demonstrated that in a perfectly moist air, 
no formation of fog is possible, however much the tem- 
perature is lowered, so long as the air is absolutely free 
of dust; and that the more air, sufficiently moist 1s 
charged with such foreign particles, the more intense 1s 
the Poriacon of fog under a sufficient lowering of the 
temperature or pressure of the air. Let filtered and com- 
pletely moist air ina glass ball have its pressure dimi- 
nished, then will only a few particles of fog reveal them- 
selves to the most careful inspection, even under the 
powerful light of an electric por ade of fog which, 
moreover, yield not the slightest coloured image. Admit 
now into this filtered air a few cubic millimetres of ordin- 
ary house air, then will a very fine, silvery, transparent 
fog at once form itself, of such slight density that even in 
the case of a considerable area of it the transparency of 
the atmosphere would be but very little affected. At the 
first moment of its formation let a reflected image of the 
sun, or the reflected light of an electric lamp, be viewed 
through it: the image will be seen surrounded by an in- 
tensely luminous blue or greenish hight, with a broad, 
reddish mng, the colouring of which may range through 
oe T from brilliant purple red to the most delicate 

e pi 
P The phenomena of colour produced and explained by 
experiments of the above description are sake to serve 
as the key to the more extensive but essentially identical 
phenomena composing the total process of twilight, which 
1s distributed, like a spectacular play, into three acts with 
a prelude, and sometimes, though comparatively seldom, 
an afterlude—parts which, however, are not strictly dis- 
tinguished in time, but occur to some extent simulta- 
neously and overlap each other ; as also to the compara- 
tively unimportant deviations—apart from the intensity 
of colouring—from the normal course, which obtained in 
the remarkable sky-glows that arrested universal atten- 
tion throughout the fall and winter of 1883. 


’ 





HENRY MILNE-EDWARDS 


ENRY MILNE-EDWARDS was born at Bruges 

in October, 1800. Having completed his elementary 
studies in Belgium he atendet medical lectures in Paris, 
where he took his diploma in medicine in 1823. While 
he retained an interest in medical and surgical purswts 
until late in life, and was a member of the Academy of 
Medicme, Paris, of the Medical Societies of London, 
Edinburgh, &c., his earliest passion seems to have been 
for the study of natural history, and he soon abandoned 
the practice of his profession and devoted himself to 
T researches ąmong the lower forms of animal 
ife. 

During the years 1826 and 1828, in company with his 
friend and fellow-labourer Audouin, the assistant to 
Lamarck and Latreille, he made a careful study of the 
various invertebrates to be met with on the coasts at 
Granville, around the Isles at Chansey, and as far as 
Cape Frehel. A member of the French Academy was, 
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during »828, engaged on some hydrographical work off 
this coaSt, and good-naturedly assisted the littoral zone 
workers, enabling them to use the dredge in somewhat 
deeper water than they could reach from a row-boat. The 
results of these investigations were laid before the 
Academy of Sciences ın July and November, 1829, and 
formed the subject of an elaborate report presented to the 
Academy in November, 1830, by Cuvier, Dumerit, and 
Latreille, Baron Cuvier being the wnter of the report. In 
this memoir, for the first time so far as we know, the idea 
of zones of marine life 1s promulgated ; these were four 
in number. A eoneldeebie portion of the memoir is 
devoted to the subject of the bristles in Annelids and to a 
description and classification of the Annelids of the coast 
of France. The reporters did not hesitate to express 
their satisfaction with the work the two fnends had done, 
calling the special attention of the Academy to the 
“ efforts heureux-par lesquels ces deux habiles naturalistes 
sont parvenus à enrichir la Faune française d'espèces si 
nouyelles et si curieuses, et la zoologie en général d’observa- 
tions si intéressantes.” These happy efforts were but the 
forerunners of others carried on, ın the case of Milne- 
Edwards, throughout a lengthened life. 

In 1841 Milne-Edwards was appointed to the Professor- 
ap of Natural History in the Collége Royal de Henri IV., 
and about the same time we find him holding the Chair 
of Zoology and Comparative Physiology at the Faculty of 
Sciences, of which Faculty he was afterwards the Dean. 
On his friend Audouin’s death, he was made Professor of 
Entomology at the Museum, Jardin des Plantes. 

A considerable number of original memoirs, the titles of 
which ıt is here unnecessary to detail, were published 
about this period by Milne-Edwards in the Annales des 
Sciences Naturelles. This famous periodical first 
appeared in 1824, under the editorship of Audouin, 
Brogniart and Dumas. In 1834 the second series, from 
which geology and mineralogy were excluded, com- 
menced under the joint editorship, for the zoological 
portion, of Audouin and Milne-Edwards, so that for now 
fifty years the zoological department has been under his 
management. 

While labours as important as they were numerous 
secured for H. Milne-Edwards a high position among 
men of science, his name was also universally well- 
known and made popular by his elementary works on 
zoology. His.“ Eléments de Zoologie” were published in 
1834 and were reissued in 1851 as a “ Cours élémentaire 
de Zoologie.” This work had an enormous circulation in 
France, and has not only been translated into several 
other languages, but also, until almost the other day, it 
formed the stock-in-trade, either as to its text or its 
illustrations, of most of the many small elementary works 
on natural history published in Europe. 

In 1838 Milne-Edwards was elected a member of the 
Academy of Sciences in the section of anatomy and 
zoology. He was made an officer of the Legion of Honour 
in 1847,and a commander of this Order in 1861. In 
1862 he succeeded Isidore Geoffroy Saint-Hilaire as Pro- 
fessor of Zoology at the Jardin des Plantes, and in a 
year or two afterwards was made assistant director of the 
museum. 

Of his more important works as distinct from his 
memoirs may be mentioned his “ Histoire naturelle des 
Crustacés,” 1834-40. In this he was assisted by his friend 
Audouin, and it long remained as a standard authority on 
this group. 

The “ Histoire naturelle des Coralliares,” 1857-60, was 
commenced after Milne-Edwards’§ return, in 1834, from 
a collectingtour on the coast of Algeria ; but in 1847, in 
order to satisfy the calls of his Faas he associated 

ules Haime, so well known for his memoirs on the 

olyps in the Paleontographical Society of London 
and in the Annales des Sciences Naturelles, with him in 
this work; but the death of Haime m 1856 compelled 
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Milne-Edwards to complete the work himself. It is in 
a few tender words dedicated to the memory of Jules 
Haime. 

“ Leçons sur la Physiologie et ’Anatonie comparée de 
Homme et des Animaux” were published between 1857 
and 1881, in fourteen volumes. The series is dedicated 
to his friend, M. J. Dumas, to whom he had dedicated 
the first work of his early pen. *These lectures will always 
possess an importance to the student, from the immense 
mass of details, accompanied with copious references to 
the labours of others, that are brought within a lhmited 
compass, 

s Recherches anatomiques et zoologiques faites pendant 
un Voyage sur les Côtes dela Sicile, &c.,” forms a splen- 
did quarto volume of over 850 pages, which are ilus- 
trated with nearly 100 coloured plates. This work is, for 
the most part, a corrected report of a series of memoirs 
contributed to the Annales des Sciences Naturelles by 
Milne-Edwards, A. de Quatrefages, and Emile Blanchard. 

There can be little question that the name of H. Milne- 
Edwards will always rank high among the naturalists of 
the first half of the nineteenth century, and for years he 
was incontestibly one of the leaders of zoology. He was 
among the first who, not content with the study of the 
dead forms of animal life, made prolonged visits to the 
sea-coasts to study the living forms and to investigate 
their habits. These were days before biological stations 
were thought of and when the details of geographical dis- 
tribution were little known. That Milne-Edwards’s study 
of the geographical distribution of the lower forms of 
Invertebrates led him to the theory of there being centres 
of creation was what, from a purely zoological pomt of 
view, might have been expected ; and when larger and 
truer views burst upon the world through the genius of 
Darwin, Milne-Edwards’s mind, already preoccupied, was 
never altogether able to take them in. By the student of 
biology Milne-Edwards will be remembered by his theory 
of the division of physiological labour, one which threw 
an interesting light on many an intricate problem. 

H. Milne-Edwards was an excellent linguist. English he 
spoke like a native. In manner courteous, he was kindly 
and affable to all, His house at the Jardindes Plantes 
was for years the focus of attraction for all the men of 
science in or visiting Paris. He was the possessor of a 
splendid library, the treasures of which were most freely 
at the services of students. He was a member of most 
of the learned Academies of Europe and America, and 
the possessor of several orders of State. Full of years 
and service, he died in Pans on July 29 last. As Geoffroy 
Saint-Hilaire was on his death succeeded by his son 
Isidore, so, happily for zoology, Henry Milne-Edwards 
has, in his son Alphonse, handed down his name and 
place to one every way worthy of both. 





RADIANT LIGHT AND HEAT 
Preliminary Notons 


T has been known from time ımmemorial that a suffi- 
ciently hot body when left to itself gives out ight and 
heat, and hkewise grows cold. It has also been known 
that a body not sufficiently hot to give out light may yet 
be capable of giving out heat, cooling as it does so. 

If the above facts be studied scientifically they at once 
give rise to a senes of 1mporfant issues, MÍ of which we 
are now in a position to reply to. These may be put in 
the form of the following questions : 

(1) Is radiant light a substance or, if not, what 1s it ? 

2) With what velocity does it move through space? 
3) Is radiant heat physically simular to radiant light ? 

4) What is meant by a hot body? 

5) In what manner is the issue of radiant hght and 
heat related to the cooling of the hody ? . 
Of these fiye questions the second was the first to 
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receive a solution, and this through the aid of astronomical 
observations. 

Romer, a Danish astronomer, determined in 1675 the 
velocity of hght by means of the eclipses of Jupiters 
satellites. It so happens that the planes in which the 
earth and Jupiter move around the sun, as well as the plane 
in which Jupiters satellites*move around that planet, coin- 
cide very nearly with each other. As a consequence the 
first or nearest of Jupiter’s satellites passes within the 
shadow of the planet at intervals of 42hr. 28m. 36s, 
and thus becomes obscured. 

Now, if light were to travel instantaneously from Jupiter 
to the earth we should always see this obscuration at the 
moment when it took place. But even if light required 
time to travel, yet if the earth were always at a constant 
distance from Jupiter we should see the obscuration at a 
constant interval of time after its occurrence. Now 
Romer found that when the earth was furthest away from 
Jupiter there was a retardation in the time of the occur- 
rence equal to 16m. 36s, as compared with that when the 
earth and Jupiter were nearest together. 

It will be seen from the diagram (Fig. 1) that the 
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earth and Jupiter are nearest together when the earth is 
between Jupiter and the sun, and that the two are furthest 
apart when the sun is between the earth and Jupiter. 

ence it follows that the difference in the distances from 
each other of the two planets in these two positions 1s 

ual to the diameter of the earth’s orbit, or 183,000,000 
of miles. If, therefore, light takes 996 seconds to cross 
this distancé ıt ought to travel at the rate of 184,000 miles 
per second. 

The velocity of light has hkewise been determined by 
experiment. The arrangement for this purpose adopted by 
Fizeau is the one most easily understood. It consists of a 
toothed wheel, which may be made to revolve with great 
rapidity. Now a ray of light is made to pass through one 
of the intervals between the teeth, and to fall upon a reflect- 
ing mirror placed at a considerable distance off in such a 
manner that when the wheel is at rest the ray will be re- 
flected back through the same interval. If, however, the 
wheel is in rapid motion it is possible that durmg the time 
which the ray takes to travel to the reflecting surface and 
back again the wheel may have moved so much that the 
ray is caught by the next tooth, and not allowed to pass 
through ; while, if the motion be still more rapid, the ray 
may get through the next interval, and soon. Without 
entering more minutely into the conduct of the experi- 
ment, it will at once be seen that we have here the means 
of measuring the velocity of light. 

By these and similar methods this velocity 1s now very 
accurately known, and is found to be about 187,000 miles, 
or 300,000 kilgmetres per second. 

The evidence is very strong that all varieties of light, 
whether red, orange, yellow, green, blue, indigo, or violet 
move through vacant space with the same velocity. 

Having thus bnefly replied to the second of these 

uestions, let me now return to the first, and inquire as to 

e nature of radiant light. We are able to conceive of 
two, and only two, varieties of progress in space. The 
one of these 1s the progress of actual matter, the other 
the prégress of a form. An arrow discharged from a 
bow, or a bullet from a gun, represents the former of these, 
while the ever-widening circles which follow the plunge 
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of a stone into a pool of water represent the latter The 
progress which ıs visible when the wind blows along a 
field of corn or grass is another good illustration of a 
moving form. Here the corn or the grass is certatnly not 
carried along, and if the wind is so carried, yet we cannot 
see the wind. What we see is an advancing form due to 
the oscillating motion of the various heads of corn or 
blades of grass. In like manner when acannon or a gun 
is discharged at some distance from us the noise reaches 
our ear after a greater or less interval, depending upon 
the distance. Here it would be absurd to suppose that 
certain particles of air had been shot all the way from 
the cannon into our ear with the constant velocity of 1,100 
feet per second—this velocity in the case of a gun or 
pistol being likewise the same as when the most powerful 
cannon 1s discharged. It is well known that in this m- 
stance a blow is given to the air, thus causing an arrange- 
ment of condensed and rarified particles which progresses 
with a certain definite velocity. The speed of progress 
of this form may either be determined by direct exptni- 
ment, or by calculation founded on the well known 
properties of air—the two methods agreeing perfectly well 
together. 

Now in many respects there 1s a strong analogy between 
sound and light, and these very questions which have 
been asked for sound are equally appropriate in the case 
of light. Can it be thought hkely that hot bodies emit 
myriads of very small particles, which pass through space 
with the enormous velocity of 187,000 miles per second ? 
or again, 1s it likely that this velocity should be precisely 
the same for all bodies and for all temperatures ? 

It is a singular circumstance that the illustrious 
Newton, to whom science owes so much, and one of 
whose achievements was a correct, or nearly correct, 
analysis of the conditions of undulatory motion in air, 
should nevertheless have become a powerful advocate of 
the corpuscular theory of light, thus lending his great 
authority to retard the progress of the nval theory, which 
represents light as an undulatory motion, similar in many 
respects to that which constitutes sound. 

It is to Huyghens in the first place, and to Young and 
Fresnel ın more recent times, that we owe the establish- 
ment of the undulatory theory of light upon so firm a 
basis that the older hypothesis is now entuely forgotten, 
or regarded only as a scientific curiosity. 

There are two ways in which a theory may break down. 
Its various assumptions may display a great lack of livin: 
energy, or, in other words, may exhibit inability to expand 
themselves so as to incorporate a large volume of fact. Each 
new fact would thus imply the construction of a fresh 
assumption, so that there would be as many hypotheses 
as facts. A cumbrous structure of this kind, it is need- 
less to say, would be utterly useless as a scientific 
mstrument, and would finally fall to pieces from its own 
weight. 

Another mode in which such a theory may break down 
is by the promulgation of some statement which is ulti- 
mately found to be contrary to fact. The corpuscular 
theory of light has broken down in both of these direc- 
tions, For, im the first place, it had to be propped up by 
many fresh assumptions devised solely for the purpose of 
explaining fresh facts, and wholly useless in any other 
respect. In the next place one of its fundamental state- 
ments was ultimately contradicted by an appeal to experi- 
ment, carried out by M. Foucault, an eminent French 
observer. According to the corpuscular theory, or that 
of emission, the velécity of light ought to be greater 
in water than in air. On the other hand, according to the 
undulatory theory, the velocity in water is less than in air. 
If, therefore, it can be shown that hght moves faster in air 
than in water then the undulatory theory is night; uf the 
contrary, then the theory of emissions 1s right. Foucault 
succeeded in showing by an expermmental method that 
light travels faster in air than in water, and this result has 
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ever since been considered as decisive in favour of the 
undulatory theory. 

We come now to our third question: Is radiant heat 
physicdlly similar to radiant light? Here the difficulty is 
an instrumental one; the difficulty, in fact, of inventing 
something which shall do for dark heat what the eye can 
do for light. 

At a comparatively early period Sir John Leslie devised 
his diferential thermometer, with which he was able to 
obtain valuable results, to be hereafter alluded to In this 
instrument we have two bulbs, A and B, filled with aur, 
and connected together by a bent tube (Fig. 2) the lower 





portion of which is filled with some coloured liquid, which 
ought not to be volatile. Let us begin by supposing that 
both bulbs are of the same temperature, and that under 
these circumstances the air 1s at the same pressure in both. 
The line between C and D, the surfaces of the liquid, in 
the two tubes will consequently be horizontal. Now 
suppose that the bulb a is heated, its air pressure is in 
consequence increased, and hence the liquid will be pushed 
down at C and up at D. In like manner if B is heated 
the liquid will be pushed down at D and up at C, and the 
change may be roughly taken as proportional to the 
difference in teniperature between the two bulbs, this 
difference being supposed to be small. If, however, both 
bulbs are heated simultaneously, and to the same extent, 
there will be no motion in the liquid, inasmuch as there 
will be no difference in pressure of the air of the two 
bulbs, ee 

In consequence of this mode of action the instrument 
has receivéd the name of the differential ‘thermometer ; 




















Fig 3 


indeed, ıt is abundantly evident th&t what is measured is 
not the absolute temperature of A and B, but only the 
difference in temperature between the two. 

Delicate as this instrument might at first sight appear 
to be, it forms but a poor substitute for the human eye, 
and had it not been fora new discovery, we should not 
have been able to make much progress in our knowledge 
of dark heat. The discovery alluded to 1s that of Seebeck, 


who found that in a circuit, composed of two metals 
soldered together, a current of electricity is produced when 
one of the junctions is heated, while the other 1s kept cool. 
If, however, both junctions be simultaneously heated to 
the same extent, no current is produced. 

Here, then, we have an instrument similar in principle 
to that of Leslie, or, in othe? words, a new species of 
differential thermometer, and we shall now show that this 
arrangement is capable of ‘being made extremely delicate 
as a measurer of smal] differences of temperature. The 
existence of a current of electricity is easily known 
by the motion of a magnetized needle, which tends 
to place itself at right angles to the direction of the 
current. Suppose now we have a circuit (Fig. 3), im 
which C denotes copper and B bismuth, arid that we heat 
one ofits junctions as in the Fi We shall have, in 
consequence, a positive current following the direction of 
the arrow head, and the north pole of the needle will be 
as towards the observer as indicated in the Figure. 

hen we make use of a magnet to measure a current we 
call our instrument a galvanometer. Our object, there- 
fore, in this arrangement, is clearly to get as large a 
current as possible out of a small temperature difference, 
and then to measure this current by means of a galvano- 
meter made as delicate as possible. 

In order to obtain as strong a current as possible we 
must make use of a considerable number of junctions, as 
in Fig. 4, only in practice these junctions are very close 





Fig. 4. 


together. Here the heating influence is applied to the 
upper junctions, while the lower ones are kept cool. 
Another point is to select two suitable metals for our 
junctions—that is to say, metals the heating of which 
shall produce a powerful current. This is done by con- 
sulting a thermo-electric list of metals; in other words, a 
list such that the positive current shall go across the 
heated junction from the metal nearest the top to that 
nearest the bottom of the list. ° i 
The following is a series of this nature : 


Bismuth. 

Nickel. Silver. 
Lead. Zine. 

Tin. Tron. 
Copper. Antimony. 
Platinum. Tellurium. 


Now there ıs an important law whigh holds with 
reference to this series. If, for instance, we have a com- 
pound circuit, such as that in Fig. 5, connected with a 
galvanometer, we shall get the same current im one 
direction by heating through 1° C. the copper and 
tin junction, and also the tin and antimony junction, 
as we shall zz the opposite direction by heating the anti- 
mony and copper junction. In other words, the various 
metals in the above list are to be regarded as being at so 
many different levels, and the strength of the “current 
depends upon this difference of level, and'not at all upon 
the exact number of halting places we make use of in 
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going from the one level to the other. It thus appears 
that we shall get the greatest effect by selecting two metals 
near the opposite extremities of the list. Bismuth and 
antimony are generallly the metals chosen, and 36 or 
49 junctions of these are frequently used, the metals Peng 
packed close together, but insulated from each pther, an 

thus forming a sort of cube, each end of which oe 
say, 36 junctions. These junctions are generally covere 

with lamp-black. If the one end of this be heated we 
shall have a current in the one direction ; if the other end, 
we shall have one in the other direction ; while, if both 
ends be heated simultaneously and to the same extent, 
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we shall have no current whatever. This arrangement 
forms what is termed a thermofdle, and the cube of ele- 
ments is erally encased in a brass covering presenting 
two terminals, in which the wires of the galvanometer are 
to be inserted and screwed tight. Inasmuch as this 
arrangement is generally used for viewing and measuring 
heat rays, a brass cone polished in the inside is often 
attached to the thermopile (Fig. 8) with the view of 
catching a large area of heat rays and reflecting them 
into the pile. ; 

The galvanometer consists essentially of a magnet, 
which is delicately suspended by a very fine thread. 
Around ıt we have numerous coils of wire (but not in this 
case very numerous coils of very fine wire), which con- 
vey the current, each single coil counting separately in its 
action upon the magnet. 

The various coils must, of course, be insulated from 
each other. A comparatively weak current will thus pro- 
acs a visible effect 1f there be only a sufficient number of 
coils. ° 

But yet the result-so obtained is not the best, because 
we are having, after all, a strife between the influence of 
the current and that of the earth upon the small magnet. 
Assuming that the galvanometer was so placed to begin 
with that the magnet was in the magnetic meridian, 
then the current will tend to move the magnet to a 
position at nght angles to this plane, while the earth’s 
magnetic force will tend to keep it where it is. There is 
thus a strife between the two, and this will greatly inter- 
fere with the delicacy of the instrument. What we have 





to do is so to counteract the earth’s directive force that the 
little magnet may behave as if it was not under any 
external magnetic influence whatever. 

A needle for which the directive effect of the earth’s 
magnetic force ıs thus neutralised is said to be rendered 
astatte, 

There are two ways in which this may be accomplished. 
We mey use two needles of as nearly as possible the same 
strength, joined rigidly be eed with their poles in oppo- 
site directions, as in Fig. 6. Numerous cous of wire are 
wound around the lower needle, one of which we bave 


exhibited. Here the upper current will tend tô twist 2’ 
above the plane of the paper, while the lower current will 
act on J’ in an opposite direction, this lower currpnt, how- 
ever, being further removed from the upper needle than 
the upper current, the latter will predominate, and the 
needle will, on the whole, be twisted round so as to place 
ğ above the plane of the paper. Furthermore, the lower ` 
needle will be twisted round by both the upper and the 
under currents so as to place a above the plane of the 
paper, and hence the two needles will be twisted by the 
current in the same way, whilst the directive force of the 
earth’s magnetism which opposes any motion of the needle 
will, b the arrangement above alluded to, be either 
altogether cancelled or rendered very small. 





Fig 7 

A galvanometer of this kind was employed by Melloni 
along with a thermopile as already described, and it was 
with these that he obtained the valuable results which we 
shall presently mention. But before dismissing this subject 
let us allude to some still further refinements made since 
the time of Melloni, which have contributed very greatly 
to increase the delicacy of this combination. 

We have spoken about one way in which the effect of 
the earth’s force may be neutralised, but we may likewise 
adopt the method of Sir W. Thomson, indicated in Fig. 8, 
where an external magnet, M, is so placed as to cancel the 
earth’s action on the suspended galvanometer magnet 
which is supposed to be placed in the centre of G. 

A still greater refinement consists in the joint use of 
both the methods now described. A system of two magnets 





Fig. & 


placed oppositely and united rigidly together is employed, 
a separate coil being made to surround each magnet. 
external magnet is then so ‘placed as to neutralize any 
directive force that may yet linger in the system. By this 
means very great delicacy almost amounting to instability 
a tap obtained. 

e shall conclude by mentioning an optical ee 
ment introduced by Sir W. Thomson, which greatly adds 
to the delicacy of the galvanometer. In this arrangement 
(Fig. 7) a small galvanometer magnet is attached to the 
back of a mirror, which mirror is suspended by a very 
fine thread. 

Again (Fig. 8) there is a lamp behind the scale $s’, and 
a slit, or, better still, a round aperture below thé scale, with 
a wire in its middle, is lighted up by the lamp, and a 
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reflected image of this lighted aperture thrown by means 
of the magnet-mirror, already described, upon the scale. 
This image may be made to move over a large space of 
the scale for a comparatively small motion of the mirror. 
If the image be that of a round circle of light, with a wire 
in the centre, we shall be easily able to read the position 
on the scale of the image of the wire, and by this means 
measure the motions of the mirror with very great accuracy 
and delicacy. 

Having thus descnbed in detail the various arrange- 
ments tending to make the thermopile and galvanometer 
a very dehcate instrument for measuring radiant heat, let 
us proceed to discuss the reply which this combination 
gives to the question raised. 

Mellon, who it must be remembered did not work with 
the instrument in its most perfect form, soon began to find 
that very many of those substances which were transpa- 
rent for light, were, on the contrary, nearly opaque for 
darkaheat. As he continued his labours he had, however, 
the satisfaction of finding a substance that was as nearly 
as possible equally transparent for both—this substance 
being crystallized 10ck salt. i 

He next found that just as by placing together two 
screens of coloured glass, one of which absorbs the redder 
portion of white light, while the other absorbs all but the 
redder portion, we may virtually stop all the radiation, so 
by certain combinations of screens 1t was equally possible 
to stop all the radiation from a source of low temperature 
heat. In the one case the result was perceived by the eye, 
and in the other by the thermopile. By this means he 
found that green glass and alum foimed a peculiarly 
opaque combination, He next tried the same combina- 
tion for the solar rays, and found that when they were first 
intercepted by a screen of green glass, they had a very 
feeble power of passing through a second screen of alum. 
The similanty in the behaviour of the rays from these two 
sources led him to imagine that heat accompanied with 
light and low temperature heat, are not physically 
dissimilar. 

Again, the discovery by Melloni of the d¥athermancy or 
transparency for heat of rock-salt, led him to construct 
prisms and lenses of this material. By these means he 
proved that dark heat is capable of refraction, thereby 
exhibiting another bond of similarity between it and light. 
The subject was afterwards taken up by Forbes, who 
showed that the refrangibility of dark heat is infenor to 
that of the luminous rays. Forbes likewise showed that 
dark heat ıs capable of polarization and depolarization, 
and more recently other observers have shown that all the 
various properties of light may be exhibited at will in 
similar experiments with dark heat. 

We have thus strong evidence for believing that dark 
heat 1s similar to light, the difference between them being 
physiological rather than physical, or, to speak more 
exactly, rays of dark heat may be presumed to differ 
from one another and from rays of light in no other respect 
than that in which the various rays of light differ Fom 
each other. In fine, the only ‘difference is one of wave 
length or refranguibility, this being of such a nature that 
dark heat is less refrangible and has greater wave-length 
than light. 

It is desirable at this stage to say a few words about 
the spectrum which is obtamed from ‘a luminous source 
by means of a prism. 

Let us suppose, for the sake of simplicity, that the 
luminous source is a thread or sht pf light, and that, by 
means of a lens, after the manner of a photographer, we 
wish to obtain an image of this slit of light and throw it 
upon a white screen. This image will appear as a white 
luminous‘sht of light. If, however, we interpose a prism 
betwcen the source of light and the screen we shall obtain 
a very different result, In the first place the rays will be 
much bene by the prism, so that the screen will have to be 
placed in a very different position in order to receive the 


image of the slit. In the next place all the rays which 
go to constitute the light will not be bent to the same 
extent, so that the image of the slit given by one con- 
stituent ray will be thrown upon a different portion of the 
screen from that given by another. Thus the red rays 
will be least bent, then the orange, the yellow, the green, 
the blue, the indigo, and the violet, these last forming the 
most refrangible of the rays that enter into the composi- 
tion of white light. What we shall really have, therefore, 
will be a great number of images of the slit placed side 
by side without any interval between them, these images 
being red at the one extremity and violet at the other. 
We shall, in other words, be presented with a long parti- 
coloured ribbon instead of a single white slitt. This mbbon 
forms what 1s known as the spectrum of white hght, and 
if before it is thrown upon.the screen it be reflected from 
a plane mirror we may easily show, by making the mirror 
oscillate rapidly backwards and forwards, that this ribbon 
when ın motion reconstitutes itself into a colourless white. 
The spectrum has various properties. Part of it can 
affect the eye—we say part of. 1t, for there are dark rays at 
either extrewity which the eye cannot perceive. 

Part of ıt can perform certain chemical changes. Here 
again we say part of it, because there are ceitain chemical 
changes which certain rays seem at first sight incapable 
of producing. 

All of it 1s, however, capable of heating a substance 
upon which it falls and by which it can beabsorbed. We 
have thus three effects—the luminous, the actinic, and the 
heating effects ; and certain portions of the spectrum are 
capable of exhibiting all the three. 

If we take the action of the rays in blackening chloride 
of silver as a type of actinic influence we shall find that 
the maximum of the action is near, if not beyond, the 
most refrangible extremity of the visible spectrum. 

If we take the effect upon the eye as our measure of 
hight we shall find that the maximum is at the yellow, 
whilst if we take the heating effect of the spectrum 
under its usual circumstances of production we shall 
find that this has a maxinfum near the least refrangible 
extremity. ° 

Now these considerations give rise to the following 

uestion: Is there only one thing present at one part of 
the spectrum, or are there three things? 

At first it was imagined by some of the physicists of a 
past generation that there was in reality more than one 
thing and that the light and heating effects were produced 
by different agents. It was, however, afterwards found 
that 1f you operate on any portion of the spectrum by 
reflexion, absorption, polarisation, or in any other way, 
all the varous qualities of that region are affected in thè 
same proportion, so that if the light effect is reduced by 
one-half the actinic and heating effects are reduced by 
one-half likewise. 

This decides the question, for we cannot imagine two 
or three separate agents existing at the same place and 
each possessing exactly the same physical qualities as the 
othe: ; in other words, things which are not physically 
different from each other must be the same. 

Thus we have now come to the conclusion that there 
1s only one physical entity at any one part of the spec- 
trum, and we have hkewise been driven to see that in 
order to compare one part of the spectrum,with another 
we must not use the eye, which has its own peculiarity, or 
some particular chemical substance which has hkewise a 
partiality for certain rays. 

What we have to do is to measure the amount of heat- 
energy possessed by the various parts of the spectrum. 
and this is done by allowing the rays in gaen to fall 
upon a suitable thermo-pile covered with lamp-black 
and then measurmg the amount of heat to which 
they give mse by means of the indication “of the 
galvanometer attached to the pile. A coating of lamp- 
black absorbs most of the rays, and if it is not absolutely 
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perfect in this respect it is at any rate more perfect than 
any other substance. 

- We can have now a very clear conception of what takes 
place when we heat a body such as coal. At first ıt gives 
out a spectrum consisting of rays, all of which are 
less refrangible than those of the visible spectrum. 
Soon, however, as the coal continues to rise in tempera- 
ture, ıt not only increases the number of such rays but 
takes on others of a more refrangible nature, entering 
into the visible spectrum when it begins to be red-hot. 

Thereafter it pushes its way further and further into this 
spectrum, taking on successively yellow and green rays, 
blue, violet, and actinic rays as the temperature still rises, 
until at length it shines forth with the lustre of the electric 
light or of the sun. 

Let us now proceed to reply to the fourth question, 
What is meant by a hot body? At first it was supposed 
that heat was a substance possessing mass but not weight, 
an imponderable, as it‘was termed, which insinuated itself 
between the paiticles of bodies, thus causing them to 
expand. This substance was further supposed to be 
rubbed out by friction and beaten out by percussion. It 
wil] be perceived that we have here a corpuscular theory 
of heat very similar to that of lght, the one forming 
indeed the natural sequel to the other. The experiments 
of Davy, in which two pieces of ice both below o° were 
made to melt one another by their mutual friction, and 
those of Rumford, made in boring cannon, sufficed, in the 
course of time, to convince physicists that heat cannot be 
a substance, inasmuch as the inelting of the ice in Davy’s 
experiments, and the heat produced in those of Rumford, 
would equally amply the creation in large amount of the 
matter of heat. It was therefore concluded by both these 
experimentalists that heat 1s not a substance but rather a 
species of energy. That is to say the only difference 
between a hot body and the same body when cold is that, 
in the former state the molecules of the body are in violent 
motion backwards and forwards, while in the last state 
this kind of motion is much less. This ıs the dynamical 
theory of heat at present universally held. In it heat ıs 
regarded as a kind of energy, so that when heat is pro- 
duced by {fiction or percussion, a certain quantity of 
visible energy disappears from the universe, while at the 
same instant an equivalent quantity of heat-energy appears, 
or is created. 

A little reflection will, however, show us that there is not 
here any reaf creation or annihilation, but merely the simul- 
taneous disappearance of one kind of energy and the appear- 
ance of another ; 1n fact, nothing more than a transmuta- 
tion of energy. Joule was the first to prove the definite 
mechanical relation that exists between the visible eneigy 
which disappears and the heat which is generated, and 
according to his experiments, if a pound of water were to 
fall from a height of 772 feet under gravity, and if all its 
visible energy on reaching the earth could at once be con- 
verted into heat, the water would be found to have nsen 
1° Fahr. in temperature, It will at once be recognised 
that just as the material or corpuscular theory of heat fits 
into the corpuscular theory of radiant light, so does the 
dynamical, or energetic theory of heat fit into the undula- 
tory or wave hypothesis. We may, in fact, imagme the 
little particles or molecules of heated bodies to bein a 
state of continual vibration resembling in this respect a 
bell, or the string of a musical instrument, except that 
their vibratiom™ are much*more rapid than those which 
constitute sound. 

And just as the vibrations of a bell are carned off b 
the gaseous medium, z.e. the air which surrounds the bell, 
and ultimately affect our ear, producing the sensation of 
sound, so are the vibrations of molecules carried off by a 
medium (the ether) which surrounds them and ultimately 
affect our eye, producing the sensation of hight. This 
train of thought enables us at once to reply to our fifth 
question, and to assert that there 1s a definite mechanical 
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relation between the amount of heat which leaves a hot 
body as it cools, and the radiant en which’ accom- 
panies the act of cooling. And this definite mechanical 
relation may be stated in very simple language. If, for 
instance, a pound of water cools through 10° Fahr. then 
the radiant energy which it gives out in the process of 
cooling, if this should be made to impinge upon another 
pos of water, and be entirely absorbed by it, would 

eat it through 10°, so that while the one pound of water 
has become 10° cooler the other has been raised an equal 
amount in temperature. 

We are now ın a position to reply as follows to the 
questions proposed : 

(1) Radiant light consists of an -undulatory motion ın a 
medium called ether. 

(2) It moves with the velocity of 187,000 miles per 
second. 

(3) Radiant heat is physically similar to radiant light, 
the only difference being that its wave length is greater, 
and its refrangibility less than those of light. 

(4) A hot body is one whose molecules are in rapid: 
motion. 

(5) There 1s an equivalence in energy between the 
amount of radiant hght and heat emitted by a hot body 
and the sensible heat which the body loses. Radiant 
light and heat may be termed radiant energy. 

Without pretending to enter here into a philosophical 
discussion it is instructive to notice that all of these 
questions which were capable of being answered in two 
ways were answered wrongly at first. 

Although this procedure of the human mind has de- 
layed the correct solution of a very important series of 
questions, yet we in the present age cannot reasonably 
complain of what has taken place. It has given usa con- 
fidence in our present views that we could hardly have 
had if the question between two alternative views had not 
been threshed out in the past. 

We can thus look to the future without dismay, and 
need not fear the gradual rising into strength of a school 
which shall call in question any of the very important 
conclusions at which we have now anived. 

Surely there is an advantage in beng wrong first and 
right afterwards, especially when it was a past generation 
who went wrong and we ourselves who are right | 

BALFOUR STEWART 


(To be continued.) 


NOTES 
WE understand that Piof. Huxley, P.R.S., has agreed, at 
the request of the Lords of the Committee of Council on Educa- 
tion, to continue to act as Dean of the Normal School of Science 
and Royal School of Mines at South Kensington, and also to be 
responsible for the general direction of the biological instruction 
therein. 


THE Senatus of the University of Edinburgh resolved at its 
last meeting that a lectureship of comparative embryology be 
instituted, and appointed Mr. George Brook, F. L. S., as lecturer, 
subject to the approval of the University Court. Mr. Brook has 
for some nme been engaged in making investigations for the 
Fishery Board for Scotland. 


THE Indian Crvi? and Military Gazette wnting of the ornitho- 
logical collection presented by Mr. Allan Hume of the Civil 
Service of India to the British Museum, says that its value and 
extent are only now beginning to be iealised, It amounts to 
62,000 skins of all kinds and ıt has cost Mr. Bowdler Sharpe, 
of the Natural History Department of the British Museum, more 
than three weeks of uninterrupted labour to pack and send it 
away. Even now the work 1s not at an end, for the collection 
of eggs, which ıs no insignificant one, remains to be despatched. 
The gift, which represents the labour and learning of a lifetime 
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is described by Mr. Sharpe as ‘‘ the grandest collection of birds 
ever made.” 


From the Seventh Annual Report of Examinations in Tech- 
nology, ngder the direction of the City and Guilds of London Insti- 
tute forthe Advancement of Technical Education, we notice that 
there is again a fair increase in the number of candidates who 
presented themselves, and a satisfactory proportional increase in 
the number of those who have passed. In 1884, 3,635 candidates 
were examined, of whom 1,829 passed. In 1585, 3,968 can- 
didates were examined, of whom 2,168 have passed. Thus the 
increase of passes is six more than the total increase in the num- 
ber of candidates. There is a slight falling off in the number of 
subjects in which the examinations have been held, owing to the 
fact that in four of the subjects, viz. :—Salt Manufacture, Oils 
and Fats, Silk Manufacture, and Mechanical Pieparation of Ores, 
the number of candidates was below the minimum for which an 
examination is held. Applications for examination were received, 
however, in 46 out of the 47 subjects included in the progiamme. 
Front the returns furnished ın November last, ıt appears that 
6,396 persons were receiving instruction in the registered classes 
of the Institute, as compared with 5,874 in the previous year. 
These numbers do not include the students in attendance at the 
technical classes of various schools and colleges at which the 
Professors do not accept payment on results. Two new subjects 
weie this year added to the lst, viz. :—Boot and Shoe Manu- 
facture and Framework Kmtting, ın which subjects 69 candidates 
and 40 candidates respectively presented themselves. Nearly all 
these candidates received instruction in the recently-opened 
Technical School at Leicester. The percentage of failures on 
the results of the examunations ın all subjects has decreased from 
49°7 in 1884 to 45°3 in 1885. The proportion of failures is still 
large, showing the necessity of better instruction on the part of 
the teachers, and of more careful and sustained work on the 
part of the students. Of the inability of the majonty of the 
candidates to make intelligible sketches, the examiners continue 
to complain; but it is hoped that this defect in the education ot 
artizans will gradually be remedied as linear drawing comes to 
be more geneially taught in our public elementary schools. 
During the past session, 263 classes have been held in different 
parts of the kingdom in connection with the Institute’s examina- 
tions. Of the 6,396 students in attendance at these classes, 
3,271 presented themselves for examination, and that of these 
1,670 succeeded in satisfying the examiners. Last year, the 
number of candidates who passed from the registered classes of 
the Institute was 1,387, showing an increase of 283, which is a 
large proportion of the total increase, viz., 333 of successful 
candidates. This year, for the first time, Manchester heads the 
list of provincial centres from which the largest number of can- 
didates have pa:sed, the number being 147 as against 115 last 
year. A like number of candidates have passed from the Poly- 
technic Instituton, London. Next in order of merit comes 
Glasgow, with 119 as against 139 last year, Bradford with 97 as 
against 90, Leeds with 84 as against 70 (55 from the Yorkshire 
College), Bolton with 75 as agaiust 98, and Huddersfield with 72 
as against 39. It 1s expected that aLout 750 of this year’s suc- 
cessful candidates will gain a full Technological Certificate, in 
virtue of their having obtained from the Science and Art 
Department the necessary qualifying certificates in Science, in 
addition to their certificate in Technology. Of the 1,829 can- 
didates who passed last year, 566 obtained the full certificate. 
This increase of 184 in the number of full certificates is a very 
satisfactory feature in this year’s examin&tions, Compared with 
the total number of successful candidates, the percentage of those 
to whom full certificates will be awarded has increased from 31°2 
to 34°5. From year to year, improvements suggest themselves 
in the working of these examinations, by which they are ren- 

dered more practical, and at the same time better adapted to the 


requirements of the students. The opening of the Central In- 
stitution, by affording new facilities for the training of technical 
teachers, will, it is hoped, do much towards improving the cha- 
racter of the instruction in the Institute’s classes in connection 
with these examinations. Summer Courses for teachers, to be 
continued in subsequent years, have this year been held for the 
first time at the Central Institution, and the applications for ad- 
mission to these courses show that*the value of the instruction 
is likely to be fully appreciated by those for whom it is in- 
tended. 

THE death is announced, at the age of fifty-five years, of Mr. 
Robert F, Fairlie, the well-known engineer; and also of Dr. 
Heinrich Wilhelm Reichardt, Professor of Botany in the Uni- 
versity of Vienna. 

AT the annual speech day at Reading School, on Tuesday, 
July 28, a new laboratory was opened by Dr. J. H. Gladstone, 
F.R.S. The Town Clerk (Mr. H. Day) read a statement to 
the effect that natural science had been taught in the school 
since the year 1872, but up to 1884 no adequate class-rooms had 
been fitted up or set apart for that purpose, except in a tem- 
porary way. Last year the Head Master submitted a scheme to 
the Trustees, and after the subject had been fairly thought over, 
three gentlemen, Messrs. G. W. Palmer, Alfred Palmer, and 
Walter Palmer, sons of the Member for Reading, volunteered to 
provide the accommodation recommended by Dr. Walker. The 
trustees gladly availed themselves of so generous an offer, and 
the result was that the school now possessed in that room—fitted 
up for chemical analysis, and in the adjacent lecture-room— 
excellent means of giving instruction in the usual branches of 
natural science. Dr. Gladstone then declared the laboratory 
open. Having praised its general arrangements, he congratu 
lated the school on having obtained so magnificent a gift from 
the Messrs. Palmer, who were thus endeavouring to place 
chemistry upon an equal footing with the other studies carried 
on at that school. He would not go into the great controversy 
between things and words, but they would all agree that it was 
necessary that the knowledge of things should precede the 
knowledge of words, becausé the knowledge of wards was only 
a kind of simulacrum unless the knowledge of things preceded 
1t. A knowledge of chemistry was pre-eminently an experimental 
science, and they wanted that kind of training for all boys. 
Different studies gave a different training to the mind, and 
chemistry gave a training not only to the perceptive faculties, 
but also to the reasoning processes, and therefore chemistry had 
been wisely chosen to take an important part in the curriculum 
of that school. 

THE foundation stone of the new buildings of the Sorbonne, 
which are tu cost 22 millions, was laid on Monday by M. Goblet, 
French Minister of Education. The cellars and ground floor 
have already been budt. ° 

THE protracted season of midsummer heat throughout the 
United States has been broken, the Zimes correspondent states, 
by a series of drenching rains, accompanied by cyclones. A 
severe easterly storm began on Sunday, continuing throughout 
Monday, the wind changing to westward, and rains deluging 
the entire country east of the Mississippi. The heaviest rain- 
fall, which was at Chicago, reached 54 inches in the twelve 
hours ending Sunday at midnight. A universal report from all 
parts of the country tells of the vast damage done by the floods 
and cyclones. The rainfall on Monday evening at Philadelphia 
was nearly 3 inches. The cyclone started in Maryland about 
two o’clock on Monday afternoon, passing northward along the 
eastern border of Philadelphia at three o'clock. It wrecked 
houses and mills and destroyed cattle and crops in Maryland and 
Delaware, doing the severest injury along the Delaware river 
front of Philadelphia, Passing from south to north, ea low, 
black, revolving ball of smoke moved at the rate of nearly a 
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mile in a minute, crossing twice over the Delaware River, which 
is crescent-shaped, Five lives have been lost, six persons are 
missing, and about roo injured. The damage done is estimated 
at half a million of dollars. Six hundred buildings were 
unroofed and the walls partly destroyed, railway cars blown from 
their tracks, trees uprooted, and several vessels wrecked. Two 
steamboats on the river had heir upper works lifted off and 
destroyed, the pilot of one being drowned, while from the deck 
of another hoises and a waggon were lifted by the wind and 
dropped into the river. 


Tux Government Astronomer of Hong Kong has published a 
notice with regard to typhoons, from which it appears that the 
earliest signs of these phenomena in the China seas are clouds 
of the cirrus type looking like fine hair, feathers, or small white 
tufts of wool travelling from east to north, a slight rise in the 
barometer, clear and dry but hot weather, and light winds. 
These are followed by a falling barometer, while the tempera- 
ture rises still further. The ar becomes oppressive from in- 
creasing dampness, and the sky presents a vaporous and threat- 
ening appearance. A swell in the sea, and also phosphorescence 
of the water, as well as glorious sunsets, are other signs useful 
to the mariner who is acquainted with the usual conditions in 
the locality. When the typhoon is approaching the sky becomes 
overcast, the temperature in consequence decreases, the damp- 
ness increases, and the barometer falls more rapidly, while the 
wind increases in force. Nearer the centre the wind blows so 
that no canvas can withstand it, and the rain pours down 1n 
torrents, but there is no thunder and lightning. Still nearer the 
centre there is less wind and rain, and the sky 1s partly clear, 
but the sea is tremendous. This is therefore the most dangerous 
position. Typhoons may be encountered in any season of the 
year, but are most frequent in August and September. They 
appear to originate south-east of the Philippine Islands. In 
August and September they frequently pass east of Formosa, or 
travel towards north-west up through the Formosa Channel, or 
strike the coast of China. Afterwards they usually recurve towards 
north-east and | pass over Japan or across the sea north of Japan, 
but not with the violence that is characteristic of tropical storms. 
During the remainder of the year they most frequently cross the 
China Sea from east to west. 


A. TELEGRAM from St. Petersburg, dated August 3, states that 
despatches from Tashkend and Verny announce that there has 
been a severe earthquake at Pishpek (? Bish-uzek), damaging all 
the houses at that place, The shock extended to the settlements 
of Sukuluk and Belovodsk, which were laid in ruins. At Belo- 
vodsk a church fell in, many of the congregation assembled in it 
at the time being killed. Numerous fissures appeared in the 
ground, A later telegram from Verny reports that altogether 
fifty-four people were killed arfd sixty-four injured by the earth- 
quake at Belovodsk and Karabolty. The shocks continue and 
the people are terror-stricken. 


A TELEGRAM from Malaga states that a shock of earthquake 
occurred at Motril on the afternoon of July 30. 


THE Times states that much uneasiness ıs being caused by the 
continued absence of tidings asto Mr. F. A. Gower, who lately 
carried on a series of experiments with a view to testing the 
adaptability of Balloons to war purposes. Mr. Gower, who is 
well known to the scientific world as a joint patentee of the 
famous Gower-Bell telephone, had made Hythe the centre of 
his operations, and thence made several ascents. His final un- 
dertaking ın this country was a successful aerial voyage across 
the Channel early in June. He continued his tral trips in 
France, and met with a misadventure while awaiting an oppor- 
tumty of returning in a balloon to England. Undeterred 
by this, he made-an ascent on July 18 from Cherbourg, 


and since that date nothing definite is known .of his 
whereabouts. A pilot balloon which he had préviously 
despatched has been found and sent on to Hythe ; 
and a balloon has been picked up without a car some 
thirty mules off Dieppe. Sixteen days having now elapsed 
since the ascent and no message having .been received from Mr. 
Gower, whose invariable practice it was at once to notify by 
wire his safety at either Cherbourg or Hythe, at both of which 
places he has left property, the gravest fears me entertained that 
he has been drowned. It may be mentioned that the experi- 
ments bemg carried on by Mr. Gower were within the cognisance 
of the Government, and have so far, it 1s believed, proved of a 
very satisfactory character. 


ACCORDING to Science the daily papers announce that the U.S. 
commissioner of agriculture has established as a part of Ruley’s 
division a branch of investigation relating .o economic ornitho- 
logy, and has appointed Dr. C. Hart Merriam, a well-known 
ornithologist and secretary of the American Ornithologists’ 
Union, a special agent to take charge of this part of the work. 
Dr. Merriam will make his headquarters at Sing Sing, N.Y., 
until Oct. 1, and after that at Washington. The scope of the 
investigation will cover the entire field of inter-relation of birds 
and agriculture, particularly from the entomologist’s standpoint. 
The inquiry will relate primarily to the food and habits of birds, 
but will include also the collection of data bearing on the 
migration and geographical distribution of North American 
species. In this last inquiry the department hopes to have the 
co-operation of the Ornithologists’ Union, Dr. Merriam being at 
the head of the Union’s committee on migration. 


Dr. ELKIN, in charge of the heliometer of the Yale College 
observatory, has, Scrence says, been engaged for nearly a year and. 
a half past in measuring the group of the Pleiades, his original 
plan being to measure with this instrument the same stars which 
Bessel measured with the Konigsberg heliometer about fifty 
years ago. Dr. Elkin has taken advantage of all the improve- 
ments ın the instrument and the methods of using it which have 
been developed in the last half-century ; and, in addition to the 
successful carrying-out of his carefully elaborated plan of trian- 
gulation, he has also been able to extend his work to a large 
number of stars which Bessel did not measure, The position- 
angle and distance of the Bessel stars from the large star Alcyone 
are included in the work. The results of this very valuable 
work cannot be fully discussed and prepared for publication 
until the positions of certain stars of reference have been obtained 
fiom the work of other observatories where they are now being 
determined. Dr. Elkm has also obtained measures of the dis- 
tances of a number of craters on the moon from neighbouring 
stus on thirty-six nights, near the times of first and last quarter. 
The positions of these craters on the moon itself had been deter- 
mined ; also series of measures made of the diameters of Venus, 
of the outer ring of Saturn, and of the satellite Titan referred to 
its primary. A registering micrometer has been devised, and, in 
the form constructed by the Repsolds, has proved a complete 
success, greatly increasing the amount of work which the observer 
can accomplish. Dr. Elkm proposes to devote the heliometer 
for a year and a half to come to investigations in stellar parallax. 
The plan of research mapped out and already commenced will, 
it 1s hoped, if carried to completion, furnish a relable value of 
the relative parallax of stars of the first and eighth magnitude. 


Pror. A. LANDMAR#, chief director of the Norwegian 
Fisheries, has published some interesting particulars of his 
studies of the capability of salmon to jump waterfalls. He is of 
opinion that the jump depends as much on the height of the fall 
as on the currents below it. If there be a deep pool right 
under the fall, where the water is comparatively quiet, a salmon 
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may jump 16 feet perpendicularly ; but such jumps are rare, and 
he cangonly state with certainty that it has taken place at the 
Hellefos, in the Diams River, at Haugsend, where two great 
masts have been placed across the river for the study of the 
habits df the salmon, so that exact measurements may be effected. 
The height of the water in the river of course vareg, but it is as 
a rule, when the salmon is running up stream, 16 feet below 
these masts. The distance between the two is 3% feet, and the 
Professor states that he has seen salmon jump from the uver 
below across Jo¢h masts. As another example of high jumping, 
he mentions some instances of Cairatunk waterfall, in Reumbec, 
in North America, where jumps of 12 feet have been recorded. 
Prof. Landmark further states that when a salmon jumps a fall 
neaily perpendicular in shape it is sometimes able to remain in 
the fall, even if the jump isa foot or two short of the actual 
height. This, he maintains, has been proved hy an over- 
whelming quantity of evidence. The fish may then be seen 
to stand fora minute or two a foot or so below the edge of 
the fall in the same spot, in a trembling motion, when with 
a smart twitch of the tail the rest of the fall is cleared. But 
only fish which stike the fall straight with the snout me able 
to remain in the falling mass of water; if it is struck obliquely, 
the fish is carried back into the stream below. This Prof. 
Landmark believes to be the explanation of salmon passing 
falls with a clea: descent of 16 feet. The professor believes that 
this is the extzeme jump a salmon ıs capable of, and points out 
that, of course, not all are capable of performing this feat. 


In the new part of the Zramsactions of the Essex Field Club 
(vol. iv. part 1) the fust and perhaps most interesting paper is 
Prof, Boulger’s presidential address on the ‘‘Influence of Man 
upon the Flora of Essex.” 


ACCORDING to the Chinese Recorder, Dr. Wallace Taylor, a 
missionary doctor of Osaka, Japan, has made important dis- 
coveries regarding the origin of the disease žakéd, or dertbert, as 
it is known m (Ceylon. He traces it to a micioscopic spore, 
which is often found largely developed in rice, and which he has 
finally detected in the earth of certain alluvial and damp 
localities. 


WE have received from Denver the first volume of the Pro 
ceedings of the Colorado Scientific Society. Denver as a western 
mining camp, with an evil reputation, and Denver the capital of 
the State of Colorado, are places separated by ages of civilisa- 
tion; but mining is prominent in both. The members of the 
Scientific Society appear from the list to be mamly civil or 
mining engineers, metallurgists, geologists, assayers, &c., and 
the papers are largely on these subjects, e.g. the estimation of 
arsenic, and of copper; the ore deposits of the Summit districts 
of Rio Giande county, Colorado {the principal paper in the 
volume), Idllingite, &c. There are, however, other papers: 
there is the report by a commission uf the society on the Artesian 
wells of Denver, a paper on extinct glaciers of the San Juan 
mountains, while one of the members, Mr. van Diest, read 
several papers on subjects connected with the Malay Archi- 
pelago, such as the formation of lulls by mineral springs in the 
Island of Java, the geology of the Sumatra, and the method of 
mining there 250 years ago, the methods of smelting employed 
by the Chinese at Banka, &c. There is certamly plenty of 
vitality in the new society, and doubtless it will grow with the 
growth and strengthen with the strength of the magnificent State 
from which it takes its name. 

THE additions to the Zoological Saciety’s Gardens duting the 
past week include a Bonnet Monkey (Afacacus sinicus} from 
India, presented by Mr. J. S. Stevens; two Twtle Doves 
(Turtur communis), European, presented by Mr. J. Hare ; four 
Martinican Doves (Zenaida martmicana), 2 Moustache Ground 
Dove (Geotrygon mysiacea), four Dominican Kestrels (Tinnun- 
culus domincensis), a Green Bittern (Butorides virescens) from 





the West Indies, presented by Dr. A. Boon, M.R.C.S.;3 ¢ 
Golden Eagle (Agusa chrysaeas) from Perthshire, presented ' 

Mr. Chas. J. Wertheimer; two Larger Hill Mynahs (Gracu. 

intermedia) from India, presented by Mr. Thomas Hudson ; an 
Indian Python (Python molurus) fiom India, presented by Mr. 
Haniington Laing; four Proteus (Proteus anguinus), European, 
presented by Mr. Cook; a Rejl-headed Cardinal (Paroaria 
larvata), a Yellow Hangnest (Cassicus persicus) from South 
America, deposited ; a Vulpine Phalanger (Phalangista vulpina) 
two Snow Birds (unco Ayemalss), a Northern Mocking-bird 
(Mimus polyglottus), bred in the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1883, AUGUST 9-15 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 

At Greenwich on August 9 
Sun rises, 4h. 38m. ; souths, 12h. 5m. 13°63. ; sets, 19h. 32m. ; 
decl. on meridian, 15° 45’ N.: Sidereal Time at Sunset, 
16h. 46m. 7 
Moon (New on August 10) rises, 3h. 19m.; souths, rih. rm. 5 
sets, 18h. 34m. ; decl. on meridian, 15° 37’ N. 


Planet Rises Souths Sets Decl on meridian 
h m. h m h m gant 
Mercmy.. 7 20 13 45 20 10 4 13N. 
Venus 7 3 13 47 2031 .. 7 55N. 
Mars O 52 9 12 17 32 ao 23 48 N. 
Jupiter 6 45 13 34 20 23, ua 48 N. 
Saturn o 57 9 6 17 15 22 29 N. 


August 9, 10, and 11,—Principal nights for observation of the 
Angust (Perseus) meteors. 


August h n , ieni 
I2 .. 2 Jupiter in conjunction with and 2° 30' north 
of the Moon. 
I2 .. 9 Mercury in conjunction with and 1° 55' south 
of the Moon. 
12... 12 Venus in conjunction with and 2° 13’ north 
of the Moon. 





DR. PERKIN ON THE COAL*TAR 
COLOURS?) 


Anthraquinone Series 


I MUST now diaw your attention to the important class 
of colouring matter compounds obtamed from anthracene or 
anthiaquimone. 

Alizarin and the other colouring matters 1elated to ıt form one 
of the most important branches of the coal-tar colouring in- 
dustry, and is one of special interest, because alizarin was the 
fist instance of the production of a natural colouring matter 
artificially, It will be quite unnecessary for me here to say 
much about the madder 1001, which was the original source of 
alizain, and was grown in such enormous quantities, but now is 
nearly a thing of the past; ner will I enter into the early 
chemical history of alizamm, and all the laborious work 
which was bestowed upon it by Dr. Schunck and others. As 
yon are probably all aware, the relationship of alizarin and 
its formation from the coal-tar hydrocaibon anthracene was 
the result of the labours of Giaebe and Liebermann, the re- 
searches which culminated in this being of a purely scientific 
natwe. The original process for obtammg ıt has, however, not 
been found of practical value, but a new one in which sulphuric 
acid could be used in place of bromine was afte: wards discovered 
by Caro, Graebe, and Liebermagn in Germany, and b myself 
in this country, apparently simultaneously second process 
was also discovered by me, which was worked nearly all the 
time I was engaged ın this industry. In this dichloranthracene 
was used instead of anthiaquinone, and the product thus ob- 
tamed yielded colours of a brilliancy which it has been found, 
even to the present time, difficult to match by the anthraquinone 

TOCESS. 
p At the tıme of the discovery of artificial alizarin, anthracene 


1 The President’s Address at the annual meeting of the Soclety ef Chemical 
Industry (not the Institute of Chemustry as stated last week) Continued from 
Pp. 307 
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was not prepared by the tat distillers, as it had no application, 
and very little was known about it. It was discovered in 1832 
by Dumas and Lament In 1854-55, when studying under Dr. 

ofmann, I worked with it for some time, but my results were 
never published, because, owing to the erroneous formula given 
for it by Dumas and Laurent, which was accepted, my results 
would not fit in; nevertheless the information obtained after- 
wards proved of great value to me, although at the tme the 
labour spent appeared to be lost labour, showing the value of 
1eseaich even when not successful. The formula of this hydro- 
carbon was not established until 1862, when it was studied by 
Dr. Anderson. This was only six years before the discovery of 
Graebe and Liebe:mann, and, had not the formula of anthracene 
been established before these chemists commenced their work, 
the relationship of alizarin to it would not have been discovered, 
and up this day it is possible that this aitficial alizann industry 
would not have been in existence. Reseaiches like that of Di. 
Anderson I have often head spoken of slightingly, because 
they don’t bear much on their surface ; but who knows what 
such work may lead to? Eainest workers cannot be too much 
encouraged, 

As anthracene was not a commercial product, 1t was necessa: y 
to experiment on its production before alizarm could be manu- 
factured, and not only on the best methods of getting it, but 
also to get a rough idea of how much could be produced, 
because unless the hydrocarbon could be obtained in lage 

uantities, artificial alizaim could not compete with madder. 
n our works at Gieenfoid Green we commenced by distilling 
pitch ; but afterwards tai distillers weie induced to try to 
separate it from the last i1unnings of then stills by cooling and 
then filtering off the ciystalline products which separated out, and 
in fact visits were paid to most of the tar distillers of the 
United Kingdom, others being corresponded with on the subject, 
and the result was that in a shoit time such quantities came 
in that the distillation of pitch was abandoned. And although 
much doubt and anxiety prevailed at first as to the possibility of 
getting a sufficient supply of this 1aw maternal, at the present 
ay there me about 1000 tons of commercial product (about 
30 per cent.) pioduced in excess of the 1equirements, the 
annual production in the United Kingdom being estimated at 
about 6000 tons 30 per cent, ot nearly 2000 tons pure 
anthracene, 

Although the coloming matter obtained from anthiaqwnone 
or dechlo.anthracene was at fist snmply considered as alizarin 
more o: less*pure, yet on investigating the matter it was soon 
found that it contained other colourmg matter. To this I drew 
attention in 1870 (F. Chem. Soc. xxiii. 143, footnote), and in 
1872 gave the analysts of a product which I named anthrapur- 
puin, followed by a more extended account a year afterwards 
(7. Chem Soc. xxv. 659, and xxvi. 425), This was called an- 

rapurpurin ; because it is an anthracene derivative having the 
formula of purpurin, with which it is isometc. In the fatter 
paper I also referred to another colouring matter dyeing alumina 
mordants of an orange colour (Y. Chem, Soc. xxvi, 428). Tt was 
also shown that anthrafluonic acid when fused with alkali gave a 
colounng matter behaving with mordants in the same way (F. 
Chem, Soe, xxv. 20), and which has proved to be the same body. 
This latte: reaction was afterwards more fully studied by Schunck 
and Roemen, and the colouring matter produced by it was shown 
also to Lave the formula of purpurin ; they therefore called it 
flavopurpurin (Ze. 1x. 678), so that the colouring matteis 
formed have proved to be three in number—alizaiin, anthapur- 
purin, and flavopurputin, all of which ate valuable dyes, whereas 
m madder root there is only alizarin and purpurin, the latter 
being of only secondary value This can now also be produced 
from anthracene. The researches which have been reached on 
the subject of the conditions under which these different colow- 
ing matters are formed, have led to the discovery of methods for 
their separate groduction, so that in artificial alizarine, which 
name commercially embraces all these colouring matters, both 
mixed and separate, we have more than a smmple replacer of 
madde: 10ot, and as theze colouring matteis just referred to can 
be applied with the same mordants, vaneties of styles of work can 
be produced by the calico printer and dyer which before were un- 
known. Anthiapuipurin ts, I believe, of as great importance as 
alizarin itself, and used with it incieases its brilliancy, and alone 
gives very brilliant scarlet shades. 

Aitifiqal alizarin was first produced commercially in this coun- 
try by my firm at Greenford Green ın 1869; when one ton was 
produced in 1870, forty tons were made in 1871, 227 tons, and 
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so on increasingly. It was not produced on the Contingnt until 
1871, when, according to Graebe and Liebermann, 125-150 tons 
were made. These weights do not apply to dry colour, bat to 
te. e 
ET cane go into any lengthened account of the chemistry of 
this industry hee ; its development, however, has kept pace with 
theoretical mvestigations, in some cases ıt may be said to have 
forestalled it. For example, in the old methods of working, more 
anthapurpurin than alizarin was produced ; the conditions re- 
quired to modify this weie found out by experiment. Accor 
to all our previous knowledge as to the introduction of hydroxy. 
into a body by the fusion of its sulphonic acid with alkali, a 
monosulphonic acid should give a mondhydioxyl compound and 
a disulphonic acid a dibydroxyl compound. erefoie to pro- 
duce alizarin; which is a dıhydioxyl compound, an anthraqui- 
none disulphonic acid was thought to be the proper thing to use. 
By expeience this was gradually found to be incorrect, a 
monosulphonic acid being 1equued to produce alizarin, a disul- 
honic giving anthra or favopuipuiin, the colouring matter not 
Fane due to the primary but to a secondary ieaction as was 
afterwaids shown by research—the mono and dioxyantiragui: 
nones (the latter known as anthraflavic and isoanthraflavic acids) 
being the first products of the reaction, and then undergoing 
oxidation by the caustic alkali employed, and then yielding the 
corresponding colouring matter, a portion of the products, how- 
ever, being at the same reduced back to anthiaquinone. 

A very unpoitant improvement pieventing this loss by reduc- 
tion was discovered by J. J. Koch, who found it might be avoided 
by the use of a small quantity of potassiam chlorate with the 
alkali used ın the fusion. 

The amount of caustic soda used in this industry is very large 
at the Badische Aniline and Soda Fabmk—and, I beleve, else- 
where—it is made on the spot; and I must say the cleanly way 
in which alkali ıs made in the above works contrasts very favour- 
ably with what I have seen in some of the alkalı works m this 
country. 

Like rosaniline, alizain has now become a material for pre- 
paring othe: colouring matters. Of these theie are two in use, 
viz., nitroalizarin, which gives orange-yellow shades with alumina 
mordants, and alizaiin blue, a remarkable compound prepared 
from nitroalizarin by treating it with sulphuric acid and glycerine. 
This gives shades of colour like indigo. When first discovered, 
considerable difficulty was found in itsapplication, on account of 
its insolubility ; it has since been found to form a soluble com- 
pound with sodium bisulphite, and by this means its application 
has become much easier The constitution of the colouring 
matter derived from anthracene may be represented as fol- 
lows :— 
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These coloming mattefs under the name of artificial alizarin 
are the most important of the coal-tar colowis, their money value 
amounting to more than a third of the entire value of all the 
colours produced in the industry, and at present the price of 
m tificial aliza1in compound tinctorially is not more than one-fourth 
of that which madder or garancium ordinarily were before their 
production. There are now three works producing it in this 
county, but the bulk of that used still comes from Germany. 
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Phthqlines.—The discovery of this class of bodies dates back 
to 1871, and was the 1esult of the investigation of Baeyer, He 
found that phenols unite with a number of polybasic acids and 
with aldehydes, with separation of water when the mixture is 
heated alone, or with glycerol and sulphuric acid, the compounds 
formed not being ethers. Those produced when phthatic anhyd- 
ride is employed and which embrace those of practical value, are 
called phthalines. The first of these discovered by Baeyer was 
gallein (Ber. iv. 457), produced by heating pyrogallol with 
hthalic anhydride ; its formula is Cy)H,,O,; by reduction it 
oses the elements of water and with hydrogen forming 
cerulein, These colouring matters, which for a long time remained 
unnoticed, are now being extensively used. 

Later, in 1871, Baeyer discovered resophthalin, or fluorescein 
(Ber. iv. 555). This substance, which is remarkable for its 
yellowish green, fluorescence, dyes silk and wool yellow, but 
does not combine with mordants, and is not a very useful dyeing 

ent. But it was discovered by Caro in 1874, the subject beine 

terwards worked out jointly with Baeyer, that fluorescein when 
biominated yielded that beantiful dyestaff now called cosine; this 
was introduced into the market in July, 1874. Other substitution 
products were then studied, and the iodine product was found 
to give bluer shades of red than the bromine. One of the most 
begutiful colours of this series is the dichlortetraiodofluorescein, 
in which dichlorphthalic anhydride is used in its preparation. 
It is called phloxine. The methylic ether of eosine and its 
nitro derivative also have become commercial articles. These 
bodies are now manufactured in a practically firm condition. 
Their structure has been made out by research to be 
as follows :— 
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The introduction of these colouring matters had a great in- 
fluence on the manufacture of phthalic acid. This acid, ıt will 
be remembered, was proposed a good many years since for the 
production of benzoic acid, which was largely in demand for the 
manufacture of aniline blues, phthalic acid hen carefully treated 
with lime yielding calcium benzoate, But as phthalic acid was 

uired to be produced in an extensive way, new experiments 
had to be made on the subject. The difficulties connected with 
this were surmounted by the Badische Aniline Fabrik, who are 
now the chief manufacturers of this body and its anhydride, 
which is the substance required ; when freshly prepared it is one 
of the most beautiful products one can see. 

Dichlorophthalic acid is now also manufactured for the pre- 
paration of the bluish shades of flnoyescein derivatives already 
referred to. But this is not all; it was not only necessary to 
produce this anhydnde in quantity, but it was necessary also to 
produce resorcenol. This substance was originally piepared from 
galbanum by fusing it with potash, or by distilling brazilin, 

C., both technically impractical processes. It was afterwards 
Poe fasing various halogen derivatives of phenol and 

e sulphonic acid with alkali ; these also were not practical 
processes. It was, however, eventually found that it could be ' 
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produced by fusing metabenzenedisulphonic amd with potash, 
the original observation being made by Carrick; and by this 
rocess this product, which was a rare compound, is now manu- 
ctured and has become a common one, being produced in very 
large quantities. 
ndigo Series,—Indigo is too wellknown a substance for me 
to make any remarks in reference to its history as a colouring 
matter, and with reference to the ¢hemical side of the question 
I suppose few substances have had more work bestowed upon 
them than this body, so that I must confine any few remarks to 
its artificial formation. There is one point of interest, however, 
connected with indigo, and that is that it was the original source 
of aniline, this base being discovered in the products of its 
destructive distillation by Unverdorben, in 1826, as already 
referred to. 

Notwithstanding the large amount of work which has been 
bestowed upon this colouring matter, its constitution has only 
been lately arrived at, and for this, and the methods of its 
artificial formation, we are indebted tothe beautiful and labo- 
rious researches of Baeyer. The first process for its artificial 
production was patented by Baeyer in March, 1880. The 
process consists in preparing orthonitropropiolic acid and acting 
upon it in presence of an alkalo with a reducing agent, such as 
grape sugar, xanthate of sodium, &c. 


afC,H,(NO,)O,] + H,=2CO,+Cy,H,,N,O, +2H,0. 


This process renders the application of artificial alizarin very 
easy to calico printing, because the products can be applied to 
the fabric and the reaction then co npleted, and thus the indigo 
is formed and fixed in the fibre, and this process is in use in some 
of the printworks of Mulhonse, where there is a continued though 
small demand for nitroorthopropiolic acid. Other processes have 
been discovered by Baeyer for the formation of Indigo ; he has 
found that it can easily be formed from orthonitrobenzaldehyde 
by condensation with bodies containing CH,CO group, such as 
acetone. 

Hitherto this artificial formation of indigo has not met with 
much practical success. This does not arise from difficulties in 
its manufacture, but in its cost compared with natural indigo, 
which is a very cheap dyestuff. 

So far as it has been manufactured, however, the possibility of 
this has been entirely dependant upon scientific research discon- 
nected with its study. To prepare nitropropiolic acid it 1s 
necessary to begin with cinnamic acid as a raw matenal. This 
acid, until 1877, was only obtained from certain® balsams, and 
was a very costly material, It was then discovered that it could 
be uced with comparative ease by the action of acetic anhy- 
dride and an acetate on benzaldehyde (Fours. Chem. Soc xxxi. 
428). Caro afterwards found that this process might be simplified 
by heating a mixture of benzylidene dichloride with sodiam 
acetate, and it is by this process that it is now prepared. 


The constitution of indigo Baeyer represents as follows :— 


CHICO cata 
! 
NH—C ==C—NH 


Several derivatives have been made which are interesting dyes, 
such as methyl indigo, tetrachlor gndigo, etc. 

Aso compousds.—The commencement of the history of the 
azo colours in an industrial sense has little to do with the theo- 
retical side of the question, the early products being the offspring 
of empirical observations, and in no way connected with the 
theory of the diazo compounds, a condition of things very differ- 
ent from that now existing. Time will not allow me to enter 
into the beautifal work of Griess, much of which will be found 
in the Philosophical Transactions for 1864. 

The first definite compound of this class, shown to ess 
dyeing powers, was a substance discovered by Prof. Church and 
myself, known first as mitrosonaphthalene, thems azodimaphthyl- 
diamine, but now called amidoazonaphthaJene. This substance, 
however, was of no practical value, because its salts, which are 
violet, cannot exist except ın the presence of a certain amount of 
free acid. This substance has since been found of value in the 
preparation of the Magdala red. 

he first substance of this class sent into the market was the 
phenylic analogen of amidoazonaphthalene by amidoazobenzene, 
which was discovered by Mane. It was ingoduced by Nicholson, 
who prepared it by a proeess which has not been published. It 
was afterwards patented by Dale and Care, in 1863. This was 
a yellow dye, but did not demand success, because of its vola- 
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tility. It has, however, since become useful for the manufacture 
of induline. , 

The first really successfull azo colour was Manchester and Bis- 
muk brown (triamidoazobenzene), which 1s produced by the 
action of nitrous acid on metadiamimobenzene. 

The next important step took place ın 1876, by the discovery 
of chiysoidine, by Caro and Witt. Independently this product 
is prepared by the action of diazobenzene on metadiamidoben- 
zene. 

About this time the subject began to be worked out on a 
scientific basis, and since then the number of diazo dyes pro- 
duced 1s marvellous, and it wil be useless for me to do more 
than to refer to one or two of the most umportant. About this 
period also the value of the sulpho group, began to be realised, 
and this has greatly added to the value of these dyes. 

The first use of the sulpho group in relation to azo colours 
was in connection with amidoazonaphthalene, patented by 
myself in 1863. 

During the early history of coal-tar colours, innumerable ex- 
periments were made with naphthalene derivatives to produce 
colouring matters, but no results of any value were obtained ; 
the experiments were mostly made wıth naphthalamine. The 
first colouring matter that was obtained from it that was of value 
was Martin’s yellow, a dinitronaphthol. After this came the 
Magdala red, which was not much used. The principal develop- 
ment of the coal-tar colours of late years has, however, been in 
connection with diazo reaction. In these reactions naphthol is 
much used, and this product, which a few years ago was un- 
known, is now manufactured by tons by fixing the naph- 
thalene sulphonic acid with alkal, and is produced at a few 
pence per pound. Most of the azo colours produced from ben- 
zene derivatives are of a yellow or brown colour, but, by taking 
products of a higher molecular weight, colours of different 
shades of red are produced. The one which has commanded the 

eatest success is the scarlet, first known as Meister scarlet, pro- 

uced by the acting of diazoxylene chloride on the disulphonic 
acid of B-naphthol ; its constitution may be represented thus :— 

CyHs(CHy)_— Ny ~CigH,(OH)(HSOp)y 

And in the formation of bluer shades, diazocumene chloride is 
used. The cumedene used is now made from xylidene, by the 
beautiful reaction of Hofmann’s, in which an alcohol radical as- 
sociated with the nitrogen becomes that element, and enters 
with the hydrocarbon radical. These scarlets have had a very 
injurious inflttence on the cochineal market, and have in many 
cases displaced it. P 

If a-diazonaphthalene chloride be used instead of the xylene 
or cumene compounds, the colour known as Bordeaux is pro- 
duced. Then, again, where derivatives of a-naphthol are used, 
different results are also obtained, so that great varieties of pro- 
ducts can be produced. The preparation of these azo colours is 
a matter of much simplicity, and {colouring matter bemg pre- 
cipitated in bringing products together, and, moreover, dey 
can be produced in many theoretical quantities ; hence they are 
remarkably cheap dyeing agents. The followmg are the formule 
of some of these azo dyers :— 


Manchester Brown, Vesuvius or Bismarck Brown.— 
NH,C,Hy - ¥,c,H{NH,) HCI. 
Chrysoidine CHa. N,. C,H (NH, HCI. 

Fast yellow KSO;. CH4 NaC H NH. 
Metaucher yellow NaSO NHN, C,H, NHC,Hy. 
Orange NaS, CHa Ny CHOH) 

Fast red NaSOg.CygH, Ng Co H(OE). 
Ponu G. CHp Ny Ci H OH(NaSO,)a 
Ponceau 2R (CH,),CH N, Cu HOE NaS O. 


Bordeaux CioH7-a-N3. C1oH,OH(N a80,), 

From which it will be seen that the colour changes from yellow 
to red and claret by the increase of the molecular weight of the 
radicals introdu and also by the relative position occupied 
by the group, &c. 

Products of the quinoline series have of late been claiming 
attention in relation to colouring matters. It will perhaps be 
remembered that, in the early days of the coal-tar colour 
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, a beautiful blue colour belonging to this serfes, dis- 
covered by Greville Williams (Chem. News, Oct. 11, 1860, 219), 
was mntroduced. This substance was called cyanine. The em- 
ployment as a dye for silk at first produced quite a séhsation, 
on account of the beauty of the colour; but unfortunately it 
was too fugłtive to be of any practical value. Recent researches 
have shown that chryantline is also to be regarded as a body of 
the chinoline class. Alizarin blue, and also the beantiful yellow 
dye obtamed from acetonide by Fischer, and known as 
flavanilin, are found also to belong to this class of substance. 

Other colouring matters which have long been prepared from 
quinoline direct might be referred to did time permit. The 
pecuhar green which is produced by the condensation of 
tetiamethyldiphenylketone with quinoline is of interest, because 
the introduction of this quinoline has a very different influence 
on the resulting colourmg matter to that of other groups con- 
taining amidogen—in fact, it appears to act more like the phenyl, 
as the green is very analogous to benzaldehyde green. 

There ıs a very interesting new manufacture growing out of 
the coal-tar colour mdustry, and that is, the preparation of 
denvatives of quinoline as substitutes for quinine. I have 
mentioned that much work has of late been directed to the 
study of quinine itself, and although the artificial formation of 
this substance has not yet been discovered, new bodies have 
been obtained during these investigations which are thought to 
possess valuable medical properties, This is rather a remark- 
able development from this industry, seeing that it was owing to 

ents made on the artificial formation of quinine that it 
owes its foundation. 

There is another peculiar colouring matter I have not yet 
referred to, peculiar—as it contains sulphur. I refer to methy- 
line blue, a very valuable dye, the constitution of which has 
been so well worked out by Bernthsen, but I feel I must be 
content with this shght reference to ıt. 

As I have shown, the coal-tar colour industry originated in 
this country, where for some time it was solely carried on. The 
second ımpulse was from France ın the discovery of magenta 
and its blue and purple phenylic derivatives, which were soon 
brought toa state of great purity in this country. The Hofmann 
violets were then discovered and produced also ın this country, 
several other colours being perfected and largely used. By this 
time the manufacture of coal-tar colouring matter had made 
some progress in Germany and Switzerland; crude products 
in a cheap form were first made, but improvements soon 
followed. 

The subject of these colouring matters was taken up with 
great earnestness in the German laboratories, so much so that it 
was stated at one time that this industry was acting injuriously 
to science, as it had diverted an undue amount of attention 
from other subjects. Time has, however, proved the ground- 
lessness of this statement. This laboratory work, as well as 
research work generally, fitted a number of highly-trained 
chemists to enter the works, when they soon improved the 
processes, and thus they were able to produce products of a 
quality to compete with those of English manufacture, which 
had, owing to their pony given superior and more reliable 
shades of colour in the hands of the dyer; and the result of 
the application of this scientific labour to this mdustry is that 
ne aa products of the highest class and at the lowest 


indus 


price. e fact that Germany is now the head-quarters of this 
industry, raises the important question, Why has England 
allowed this state of things to come about? All the raw materials 


are produced in this country, both the products from coal and 
the other chemicals required, and, as we have seen, the industry 
originated and was first carried on here, and, in addition, we 
are the greatest consumers of the colouring matters. ‘I his fact 
is well worth considering, and it is many-sided. In my opinion, 
the Patent Laws, and the difficulty of preventing infringements 
from: abroad, was one cause which may have prevented this 
country from maintaining its first position. 

When ing of the early history of the first coal-tar colour, 
mauvein, I referred to thjs class of infrmgement and how it was 
first met by the proceedings taken against the agents employed 
in this country, and this course wus so far successful, but only 
pointed out how easily the law could be evaded if foreign manu- 
facturers gave up responsible agents and sold direct to the con- 
sumers. aving no duties on such articles, no assistance could 
be obtained at the Customs, and the colouring matters were 
generally declared under the name of vegetable dyes gr extiacts, 
so that ıt was impossible to stop them entering the country, and 
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even wen found, owing to the onus of proof of their being 
manufactured by the patentee’s process laying with the patentee, 
an almost insurmountable difficulty was raised, as in most cases 
no trace¢ of the products used in the preparation were left mn the 
colouling matter. The only other proceedings which could be 
instituted were against the consumer ; here again thé difficulties 
were practically insuperable. 

In most cases the consumers were using the patentee’s product 
to some extent, andit was impossible to know to what extent, in 
fact, without going into the many details connected with this 
point, it may be assumed that in most cases proceeding against 
a consumer of this kind of article is detiimental and practically 
useless, 

The result of this infringement, by importation from abroad, is 
that a patentee had to compete against all other manufacturers 
with the exception nf Ars own countrymen. 

There can be but little doubt that this state of things has had 
much to do with preventing the development of this industry, 
and crippling enterprise in this country, as it prevented manufac- 
turers even from working under 1oyalties, there being no security 
whetever except in name. Again, the fact that a foreigner could 
take a patent im this country, manufacture in his own country, 
and send the product here, was a great source of loss and mis- 
chief to our trade. The new patent laws may probably alter this, 
but still the difficulty of importation in defiance of patent nght 
still remains, 

There 1s another matter which tells much against this coun- 
tiy—namely, that we are not able to export colour to foreign 
counties upon the same conditions as foreign manufacturers can 
into this, because we me met with import duties which handicap 
us to a prohibitive extent, whereas the foreign manufactuier, 
being protected in his own countiy, may maintain his piices 
there and sell at a lower price in this country ; but what is still 
more injurious, he may dispose of surplus production in this 
countiy at or even below cost price, The injurious effect of such 
a couse ia our market can be easily understood by busimess 
men, and I need not go into it here. These aie matters our 
manufacturers have to contend with, and cannot help themselves; 
oe 18, however, one matter in which they are undoubtedly at 
fault. 

We find that in Germany the manufacturer undeistands the 
value of well-trained chemists, and sympathises with them , they 
also realise the value of theoretical chemistry—this 1s a condition 
of things we don’t find'in this country. 

Unless I am mistaken, the coal-tar colour industry has acted 
as the meat stimulus to the development of general chemical 
industules of Ge:many, and these, by starting with so much 
scientific aid as they have called to then assistance, have made an 
amount of po dung the last twenty-five yeas which is 
most remarkable. Up.to that time England had been the seat 
of most of the Jaige chemical industiies, and the success which 
we bave had appears to me to have produced a feeling of false 
security, and more attention has been paid by the heads of firms 
to the markets than to the chemistiy of their manufactures. 

I believe that ng yeas ago there were very few chemists 
employed in chemical works, either in this country or on the 
Continent. Now there are very few without them ; but in this 
country they aie far less numerous and much less efficient than in 
Geimany, and for this our manufactmeis are to a great extent 
responsible. J am told that at some of our large chemical cen- 
tres, the chemists, or so-called chemists, are sometimes paid not 
more than could be eained by a bricklayer. If such openings 
me put by manufactuiers before young men, their parents aie 
not likely to give them an expensive scientific taining. If they 
get any they me not likely to continue it longer than enough to 
do analysis very imperfectly, say by studying for about nine 
months. An ordinary tradesman would not be considered effici- 
ent unless he passed a much longer apprenticeship than this, but 
I know teachers complain that it is difhcult to get students who 
me to be works chemists to stay longer than this, The result 
is that when 1eally efficient men are wanted, they are not to be 
found, and they have to be got from aproad, In my address to 
the Chemical Society last year, I referred to the past neglect of 
reseaich at our chemical schools, so that I need not speak further 
on ihat aspect of the subject heie, though it 1s an important one 
in relation to our industries. 

There 1s no chasm, as we have already seen, between pure 
and applied chemistry; they do not even stand side by side, 
but aie Imked together, so that a technical chemist needs 
to be a thorongh chemist, and unless we employ such [men 


we must be at a great disadyantage in relation to foreign 
manufacturers. 

This brings me to a subject which has occupied much attention 
of late, buti fear is much misunderstood by the public generally. 
I refer to the teaching required by technical men, or technical 
education. The general idea is that ıt should be carried out in 
what may be called its narrow sanse., That is to say, that it 
should be ın relation to the existing manufactures and the present 
methods employed in them. Whereas there can be no doubt it 
will be of small service unless it is carried out on a very broad 
and scientific basis, As it is, the processes which are pudliely 
known and taught, are more or less antiquated, simply because 
improvements are naturally kept secret as long as possible, and 
therefore to spend a large amount of time in studying details 
of old processes would manifestly be a great waste of power, and 
I am glad to find that this view of the matter is held by some of 
our leading chemical manufacturers. Our chemical industries 
me now undergoing such rapid and 1adical changes, owing to 
the advances m scientific discovery, that this cannot be too much 
bome in mind. To tram a young man as a technical chemist, I 
consider, requires fiist that he should have a thorough knowledge 
of chemical science and know how to use it by conducting 
reseaich, that he should have a general kaowlédze of those 
sciences which are connected with it, such as physics, and of 
those subjects required by all manufactureis, such as engineering, 
mechanics, &c., and also study the way chemical operations are 
cairied out on the large scale, not m one bianch of manufacture 
only, but in many. 

Wath men ın our works so trained, and of course possessing 
the suitable natural qualifications, we might expect to see our 
chemical industnes make good progress and keep well to the 
front, but such a course of study could not be gone through in 
twelve months, nor would men so qualified be content to receive 
the 1emuneration for then. services which is now given. 

The proposed course for technical chemists at the Central 
Institute of the City and Guilds of London Institute is to occupy 
three years, the students having already devoted one year to 
elementary chemistry this makes four years of study, and this ıs 
haidly sufficient. It is to be hoped that those who are to be 
principals, or to take responsible positions ın works will avail 
themselves of the opportunities afforded by this Institute or get 
some similar course elsewhere, so that we may have efficient men 
in this country to advance our chemical industries, and also that 
the value of such chemists may be appreciated in this country. 

The employment of well-trained chemists in Germany, and 
the division of labour which results from this, has no doubt been 
one of the chief causes of the great success not only in the colour 
but in other chemical industries. In this country it not infrequently 
happens that an inventor, or the head of a firm, feels that no one 
can do the work he is connected with lke himself, which is pro- 
bably quite true ; but at the same time he forgets that one person 
is not able to attend to the details of a number of 


rocesses 
adequately fiom sheer want of time and stien ; if, however, 
properly qualified men can be set over them, although they may 


be slower: and less capable than himself, yet having less divided 
minds and more time they are able to work out the details under 
his direction with much more success than he could alone, as 
well as see things from other poimts of view, and then greater 
perfection will be attained. I think this is a matter deserving 
of careful attention on the part of our manufacturers. 

I have now given a very brief, and therefore a very imperfect 
outline of the history of the coal-tar colour industry, an industry 
to which none other can be compared for its rapid progress. I 
have drawn your attention to the fact that it is the offspring ot 
scientific 1esea ch, that in return, as I before stated, it has in 
many cases given a fresh impulse to 1esearch by giving the 
chemist new products, and also by opening up new subjects of 
theoretical interest foi consideration, and fiom the fruits thus 
resulting again ieaping further beftefit. This linting together of ’ 
industrial and theoretical chemistry has undoubtedly Peen the 
great cause of its wonderful development. We now have not 
only all the colouis of the 1ainbow, but we have also the more 
sombie, but often not less useful, colours, and, moreover, there 
are also great varieties of products of similar colours possessing 
different propeities which ft them for special uses. i 
industry is also one of no mean dimensions. I have not been 
able to get any very recent statistical information on this subject, 
but notwithstanding the great reduction of prices of the products 
of late years, yet owing to the extended development it has 
undergone, the value of the annual output has probably 
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increased, and not declined, and from what information T'have on 
the subject, I should say it 1s perhaps not less than 3,500,000/. 

In my remarks I have also been led to refer to some of the 
points connected with the migration of this industry from this 
country to Germany and the piobable influence our patent laws 
had upon this, to the matter of technical education, and the 
employment rof high-class chemists in chemical work, This 
latter subject is undoubtedly of great importance, and requires 
the earnest consideration of our manufacturers. It is found 
profitable to employ chemists of this class on the Continent, 
surely it should be found equally profitable to employ them here. 
In conclusion, I am happy to say there are signs of the coal-tar 
colour industry returning ;to our country, in part at any tate, 
especially in relation to alizann, for which there are now three 
large works in existence, and the production of other colouring 
matters 1s also increasing. 





FAUNA OF TRANS-ALAY 


IN the /svestia of the Russian Geographical Society (xx. 6) we 
find an interesting paper by M. Grum-Grzamailo, who has 
journeyed in the mountains north of the Alay region of the 
Pamir, chiefly for zoological purposes. The immense cultivated 
loess-fields of Osh, devoid of trees, yielded poor zoological 
results. Only a few uncultivated places had in the spring a rich 
fauna: gieat numbers of birds, various Colubrida, the Preudapus 
Pallasti, tortoises, immense numbeis of Bujo variabilis were met 
with. Here the author gathered a very 1ich collection of 
Lepidoptera; also Zamenss kaufmanni, Taphrometoron linco- 
latum, Elaphis dione, Eryx faculuj, and many otheis. In the 
middle of May all these disappeared under the burning rays 
of the sun. On the way to Vadil several species which were not 
found later on were met with, such as the 7rigonocephalus halis, 
the Anthocaris pyrothoe, and several others. The neighbour- 
hoods of Vadil yielded nothing interesting at that part of the 
season (middle of June). Of vertebrates only two Zremids and 
one 7rtgonocephalus hydrus were found. Shankh-maidan and 
Jordan, on the contrary, gave a rich crop of insects, and M. 
Grzimailo remained there for ten days. On a nich Alpine 
pasturage, Artcha-bash, where Ki are in the habit of 
staying, he found very rich zoological materials. The collections 
were enriched with a great number of rare species, such as Pol, 
tamerlana, Colias cogene, Arctia erschofi, Hol. gagorum, which are 
common almost exclusively to the Himalayas and the South- 
West Thian-Shan, as also by several new species. On the 
snow-covered plateaux interesting specimens were found, and 
among them the Megaloferdix nigehe and the Arctomys 
caudatus. On the upper Kok-su, extending to a height of 
12,000 feet, M. Grzimailo found a number of species which he 
did not see either before or afterwards during his journey, es- 
pecially with regard to Lepidoptera. Vertebrates aie few at 
this height ; they were represented by the Arctomys candatus, 
the eagle (4. fulva), one species of Falco, the Frigilis graculus, 
the Pyrrhovorax alpinus ?, Pua, Caccabis huckar, Megaloperdix, 
and Columba. On the pass itself the holes of the Arctomys 
caudatus are seen everywhere, as also holes of some article 
The Lepidoptera are richly 1epresented at that part of the 
summer, especially the two genera Colias and Parnassus, On 
the Djekaindy Pass it was the same; the Lycena were very 
numerous, so that on the space of 3 méties the author found fifteen 
species of them, of which three were unknown to him. With- 
out mentioning localities of mino: interest, the plateau between 
the Kara-su and the Alam 1s worthy of notice for the biilliant 
collections of Lepidoptera which weie made there. One 
Lacerta was found at a height of 11,000 feet, e species of 
Elaphis, the Canis melanotes, the Lepus lehmanni, the Ovis 
goli; of buds, the Falconidæ were most usual ; also the Upupa 
epops, the Cuculi canorum, species of Columba, the Or thygion 
coturnix, Caccadis huckar, Corvus corax, and many others, this 
last reaching the highest parts of the region. Another find of 
t interest must be mentioned. The late Mr. Fedchenko 
d already caught one female Lepidopteron, which was deter- 
mined by M. Erschoff as Colias nastes. This species having 
been found formerly only in Labrador and Northern Lapland, 
the determination remained doubtful, the individual having been 
but a female. M. Grzimailo has happened to catch a number of 
both male$ and females, which y proved both to belong to 
C. nasies Tt remains now to explain the strange extension 
of this species, 
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SCIENTIFIC SERIALS ` 


Rendiconto della R, Accademia delle Scienze di Bologna, 
1884-5.—On the geometrical construction of the central axis in 
a given system of forces, by Prof. F. P. Ruffini.—A fresh con- 
tribution to clinico-experimental studies, showing the depressing 
action of ipe¢acuanha administered in large doses in pelea 
affections, by Prof. F. Verardinii—On the velocity of the polar- 
ised rays in a body endowed with rotatory motion, by Prof. 
Augusto Righii—On the physico-pathology of the suprarenal 
capsules, by Prof. Guido Tizzonii—On Perineo melus, a new 
genus of parasite observed in the Pig, by Prof. Cesare Taruffi, 
—On the antimoniates of bismuth, by Dr. Alfredo Cavazzi.— 
Action of gaseous phosphated hydrogen on the trichloride of 

old dissolved in ether, in alcohol, and in water, by Dr. A. 
avazzi —On conjugated conic sections, by Prof. Virginio 
Retali.—Some researches on the so-called syntomatic carbuncle 
in cattle, by Prof. Alfrede Gott.—Observations on Jacobson’s 
o: and on Stenson’s duct in the camel, by Dr. Francesco 
Pel. —On the central termination of the optical nerves in mam- 
mals, by Prof. Giuseppe Belloncı.—On the paraboloid surfaces 
in the sellifoim rhombohedrals of dolomite and other anhydrofs 
carbonates, by Prof. Luigi Bombicci.—Some general observa- 
tions on the systems of functions, by Prof. Salvatore Pincherle. 
—On a monstrous foetus requiring the operation of embnotomy 
for 1ts delivery, by Dr. Cesare Belluzzi. —On the question of sex 
in Tolyposportum cocconi1, by Dr. Fausto Morini.—On the fossil 
iemains of Dioplodon and Mesoplodon occurring in the Upper 
Tertiary formations in Italy, by Prof. Giovanni Capellini.— 
Forensic experiments in traumatology with firearms, by Dr. 
Giuseppe Ravagla.—Contributions to the chemical study of 1m- 
testinal perforation in typhoid fever, by Prof. Giovanni Brngnoli. 
—On the mode of genesis of a polar globule in the ovariam of 
cettain mammals, by Prof. Giuseppe Bellonci.—A systematic 





enumeration of the es in the province of Bologna, by Dr. 
Fausto Marimi.—On the thermal emissive power of electric 
sparks, by Prof. Emilio Villarii—On the use of curvilinear co- 
ordinates in the theory of the potential and of elasticity, by Prof. 
Eugenio Beltrami.i—An analytic method of determining the 
equation of time, by Prof Antonio Saporetti. 


SOCIETIES AND ACADEMIES 
BERLIN 


Physiological Society, June 19.—Dr. J. Munk gave a 
brief sketch of the different views put forth 1especting the 
formation of fat ın the animal body, and then gave a short 
account of the now almost iniversaliy accepted view of Voit, 
who, on the basis of his very numerous experiments, laid down 
the doctrine that the fat m the animal body proceeded either 
from the alimentary fat, or, when this was not sufficient, from 
the albumen, which on its decomposition yielded products that 
by synthesis became transfoimed into fat, while the carbo- 
hydrates never yielded material towards the formation of fat in 
the animal body. Opposition to this doctiine was raised on the 
side only of agricultural chemists, who, by experiments on 
swine and geese produced direct demonstration that the deposi- 
tion of fat was considerably increased by feeding with carbo- 
hydrates. Im consequence of these experiments Prof. Voit 
admitted that omnivorous and herbivorous animals might in. 
certain circumstances form fat out of carbo-hydrates; such, 
however, he maintained, was never the case with carnivorous 
animals and man; in them all fat was derived from the ali- 
mentary fat and the decomposition of albumen, both in his own 
experiments and in all hitherto published, and the fat was seen 
to be derivable from these two sources alone, even though only 
12 per cent. of the decomposed albumen were taken for the 
formation of fat, and much more if, accoiding to the theoretic 
calculations of Herr Henneberg, it was assumed that as much as 
5r per cent. of the decomposed albumen might be utilised 
towards the formation of fat. Seeing now that Prof. Voit 
admitted that, in the case of omnivorous and herbivorous 
animals fat was produced from carbo-hydrates, the speaker set 
himself the task of establishing experimental conditions under 
which fat might be formed from carbo-hydrates in the case, 
hkewise, of carnivorous animals, For these experiments he 
selected a dog, completely impoverished it of all fat by means of 
long fasting, and then gave it an aliment very rich in carbo- 
hydrates. The animal required to be young, or otherwise the 
loss of fat by fasting could not be complete, and if*it were 
desired to obtain certainty respecting the attainment of perfect 
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deprivation of fat, the decomposition of the albumen during the 
period of fasting would have to be traced by regular determina- 
tions of the quantity of azote in the unne and the excrement. 
Prof. Voit hed {as was already known) proved that on account 
of its ready decomposibility, fat was a protection against the 
decomposition of albumen ; such would necessarity be the case 
in the fasting organism likewise, and the corporeal fat would 
necessarily protect the albumen from decomposition. In point of 
fact Dr. Munk found in fasting animals that when they were poor 
in fat the decomposition of albumenislowly abated in correspond- 
ence with the ever less abatement of the weight, whereas in the 
case of individuals rich in fat, the nitrogenous secretions in the 
last period, after the corporeal fat at disposal had been decom- 
posed, did not only not abate, but even increased somewhat. 

e same cause as that followed by the nitrogenous secretion 
was also observed in the case of the elimination of sulphur. The 
exact procese of albuminous decomposition during fasting thus 
offered an indication of the attainment of complete deprivation 
of fat in the body. The canying out of the experiments was, 
however, attended with so many difficulties, that hitherto only 
ome experiment had succeeded. It had ieference to a 
large dog of three to four years old, weighing about 
35 kilogrammes, which had been made to fast for thirty- 
one days, and was then fed daily with 200 grammes 
of meat, 100 grammes of lime, 400 grammes of stach, and 500 
grammes of sugar, made into a preparation very acceptable to 
the dog. The gluten was occasionally added to the aliment 
to restrict the decomposition of the albumen. The experiment 
might be continued for twenty-five days; in the two last days 
diartheea set in, and the dog was killed m order to determine 
precisely the contents of fat in the body. The weight of the 
body of the dog during the process of feeding had increased by 
four kilogrammes, and amounted at the end of the experiment 
to 27 kilogrammes. Of the albumen paitaken only 800 grammes 
were left undecomposed in the whole body. At the outset, 
therefore, it could be inferred that the dog had formed and de- 
posited a considerable quantity of fat—an inference which was 
confirmed by the examination of the body. The fat of the 
underskin tissue and of the mesentery was carefully cut out, 
melted, and weighed. Then the amount of fat on the muscles 
was determined in particular samples, and the fat on all the 
muscles of the animal calculated. The fat of the liver was 
directly ascertained, and, finally, an account was taken of the fat 
of the bones, the nerves, and the other organs, which was admitted 
to be only half the amount which other physiologists had ob- 
tained on the same parts in an individual whose skin, muscle, 
and liver fat corresponded with that of the dog examined in the 
present case. Certainly the quantity of fat thus found was con- 
siderably less than the quantity actually formed during the time 
of the iment. From this sum of fat deposited by the dog 
there was now deducted the total amount of the alimentary fat 
which had been appropriated, and of the fat which might have 
been formed from the decomposed albumen (12 percent}, The 
result was a remainder of over 900 grammes of fat formed by 
the dog, which was derivable neither from the alimentary fat 
nor from the decomposed albumen, and which had, therefore, to 
be attributed to the carbo-hydrates that had been copiously ad- 
ministered. The speaker instituted a second caleplaton, taking 
account of the assumption which had hitherto, however, never 
been proved or even rendered probable by a single experiment, 
but was purely a deduction from constitutional formulee—the 
assumption, namely, that of the decom albumen as much 
as 51 per cent. might be utilised tow the formation of fat. 
But even under thts supposition there still remained more than 
400 grammes of fat formed by the dog which, contrary to the 
doctrine of Prof. Voit, must have been pioduced from the carbo- 
hydrates. In compliance with a suggestion thrown out in the 
discussion of the question the speaker had, furthermore, calcu- 
lated as a fat-former the whole of the lime taken by the 
dog, although all riments had demonstrated that lime 
in no case produced fat; and yet, after that item had 
been fully taken account of, therg were about 60 grammes 
of fat left that could be derived only from the carbo- 
hydrates. Dr. Munk therefore deemed it indisputably 
demonstrated by this experiment that in the case of carni- 
vorous as well as omnivorous and herbivorous animals carbo- 
hydrates might in certain circumstances contribute towards 
the formation of fat.—Dr. Héltzke, following up a communica- 
ton recently made by him respecting the influence of narcotics 
on pressure in the eye, reported experiments he had made con- 
cerning the influence of the blood-pressure on the intra-ocular 


pressure, The view had hitherto been universally accepted that 
the pressure in the eye was dependent on the blood pressure, 
and a series of experiences and experiments had been collected 
by way of proving this dependence. The nerves had likewise 
shown that they exerted an influence on the pressure in the eye, 
so far as they influenced the vascular system. Of the sympathetic 
in particular it was asserted that its paralysis induced an aug- 
mentation, whereas stimulation of the nerve caused a diminution 
of the intraocular pressure, and this converse process was said to 
be connected with the expansion and contraction of the vessels. 
Seeing, however, that some investigators maintained that the 
effect of the sympathetic on the pressure of the eye was exactly 
the opposite to that just referred to, the speaker had instituted 
new measurements by means of a manometer, utilising the 
second eye in the way of control. The result at which he 
arrived by this means was that the cutting of the sympathetic 
always entailed an abatement of the pressure to an average of 
6mm. mercury, and that stimulation of the peripheral nerve 
ending caused an increase of the pressure amounting to 14mm, 
mercury. Stimulation of the supreme glion of the sym- 
athetic had the same effect. If the veins of the neck were 
und on the under side and the carotid was compressed then 
had neither the cutting nor the stimulation of the sympathetic 
absolutely any effect on the pressure in the eye—a proof that the 
influence of the sympathetic as above stated was only mediate, 
that the paralysis of the sympathetic induced the lowering of the 
ocular pressure only in consequence of the decrease of pressure 
in the vascular system and that the stimulation of the nerve 
caused the increase of the intra-ocular pressure only because of a 
rise of pressure in the blood. An expenment with a view to 
measuring the influence of the sympathetic on an atropinised 
eye did not yield peifectly decisive results, a circumstance which 
determined the speaker to investigate once more the influence of 
atropine on the ocular pressure. The result was somewhat 
different from that recently communicated. It was now ascer- 
tained with perfect certainty that the influence of atropine by 
itself was a diminution of the ocular pressure and therefore the 
contrary of that of eserine. Only when the pupil was power- 
fully expanded by the atropine did the pressure in the eye rise 
in correspondence with the other experiences that each expansion 
of the pupil was accompanied by an augmentation of presure; 
and each contraction of the pupil was followed by an abatement 
of the ocular pressure. On the ion and contraction of 
the pupil, the rise or the reduction of the blood-pressure became, 
in turn observable, and this latter again on its stde generated a 
rise, or, as it might be, a fall of the pressure in the eye. This 
okt ee of the ocular and the blood-pressure the speaker had 
ound to hold good in all his iments, The pressure in the 
vitreous body invariably showed the same changes as did the 


pressure in the watery chamber. 
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DR. LAUDER BRUNTON’S “PHARMACOLOGY” 


A Text-Book of Pharmacology, Therapeutics, and Materia 
Medica. By T. Lauder Brunton, M.D., D.Sc, F.R.S., 
&c. Pp. 1139. (London: Macmillan and Co., 1885.) 


T is nearly twenty years since Dr. Brunton, then a 
student in the University of Edinburgh, commenced, 
by his researches on the physiological action of digitalis, 
which were followed soon after by others on nitrite of 
amyl, a hfe of laborious work which has been marked at 
every stage by contributions which testify to his scientific 
acumen and his burning love for research, and which 
have enriched physiology and many branches of medicine 
with newly-discovered facts. 

Now, when the second decade of his professional life is 
drawing to a close, he presents us with a work which 
stamps him as a teacher in the highest sense of the word. 

It may appear to some that an apology is needed for 
introducing into the columns of NATURE a review of a 
work dealing with departments of medicine. To any 
such we would reply that it falls within the scope of 
this journal to review the progress of all departments of 
natural science, and that large sections of Dr. Brunton’s 
book are full of interest to all biologists, and almost as 
much to the specialised physiologist as to the practical 
physician. 

By the term “materia medica” it has long been the 
custom to designate the study of the agents, whether 
derived from the mineral, vegetable, or animal kingdoms, 
which are employed in the treatment of disease. By 
“therapeutics” we understand the study of the application 
of these remedial agents to the cure of disease. Until 
very recently the study of therapeutics was based entirely 
on pure empiricism, and under conditions where em- 
piricism (#.e. experiment), uncontrolled by theory and 
unassisted by proper methods of observation, could not 
but yield misleading and contradictory results. The 
physician employed a drug because others had pre- 
scribed it before and found it useful ın certain diseases, 
possessing but rarely any knowledge whatever of the 
mode in which the drug would affect a healthy sub- 
ject, or of the mannerein which it affected the diseased 
organism. All that was taught concerning the action of 
drugs was based upon successive individual experiences, 
accumulated by individuals who were of necessity desti- 
tute of the scientific knowledge, as yet unexisting, which 
alone could make them “empirics” in the best sense of 
the word. 

These observations are not intended to disparage the 
work of those who, sometimes possessed of marvellous 
intuition, worked in bygone days, nor to lead to the 
inference that old therapeutical experience was barren 
of useful results. However great the knowledge other- 
wise acquired of the action of a new drug, however 
stringent the reasoning which leads us to surmise that 
it is likely to exert a valuable influence in the treat- 
ment of disease, yet ultimately it is by a rational 
empiricism—z.e. by a rational and cautious series of 
observations on actual cases of disease—that its value will 
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be determined ; and, further, he alone will Be worthy of 
the name of a good physician who, irrespective of theo- 
retical considerations, bases his use of remedial agents on 
the results of rational empiricism. To the older thera- 
peutic studies we owe our knowledge of the usefulness of 
such drugs as iron, cinchona, and digitalis, a statement 
which of itself 1s sufficient to express our obligations to 
the empiricism of bygone days. 

There were many causes which, until lately, stood in 
the way of a proper study of therapeutics It was only 
when the natural history of disease came to be studied by 
men imbued with physiological knowledge and furnished 
with all the appllances which physiology has borrowed 
from chemistry and practical physics that it became 
possible to lay the foundations of sound therapeutics. 
From such studies it appears that a morbid process is not 
to be looked upon as a morbid entity to be de8troyed, 
but usually as the resultant of complex deviations in 
physiological processes ; often, it ıs true, associated with 
structural alterations of particular organs which stand 
more or less closely in the relation of proximate causes of 
the diseased phenomena. They have shown that, in 
general, in the treatment of disease, the scope of the 
physician must be to combat particular phenomena by 
the use of agents affecting specially the organ and function 
which are the principal factors in the production of the 
morbid process. ` 

In order, then, to place medicine on a proper basis, it 
was needed (1) that the functions of the healthy organism 
(physiology) should be studied m the full hght afforded 
by anatomy, chemistry, and natural philosophy ; (2) that 
the exact deviations of the several functions from the 
normal standard which constitute particular diseases 
should be ascertained with the utmost exactitude, not only 
so as to permit of accurate recognition (diagnosis) and 
classification, but to furnish the elements for a philo- 
sophical treatment; (3) that alterations induced in the 
structure of organs by disease (pathological anatomy) 
should be minutely observed, and that by the light of 
experimental pathology, the course of these alterations 
and, if possible, their proximate as well as their more 
remote causes should be ascertained ; (4) that the so- 
called physiological action of drugs and other remedial 
agents should be submitted to a searching investigation: 
to this study the vague and misleading term of pharma- 
cology, previously employed by German writers, has, 
unfortunately as we think, been applied ; (5) that the sub- 
sequent application of drugs and other remedial agents to 
treatment (therapeutics) should be studied not only with 
the object of showing their influence on particular diseases, 
but also the way in which individual phenomena of disease 
have been modified. ° 

All the above branches of inquiry are now being 
pursued by men imbued with the scientific sprit and 
furnished with all the scientific knowledge of the day. 
As a-result, in spite of the great difficulty of the task, the 
physician is acquiring more and more that power of 
anticipating and predicting events which springs out of 
a knowledge of principles and distinguishes science from 
mere empiricism. . 

Until a comparatively recent period the study of the 
physiological action of drugs and consequently of thera- 
peutics remained ın a backward condition, which 
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contrasted unfavourably with that of other departments of 
medicine. The researches of Claude Bernard on carbonic 
oxide and cwrare were the first fruits of the application of 
physiology to the elucidation of the action of agents 
capable of modifying in a definite manner the funttions 
of the body, and opened up the path which others were 
to follow. Thanks to the researches of such men as 
Schmiedeberg, T. R. Fraser, Sidney Ringer, and our 
author, the representatives of a host of active and suc- 
cessful workers, facts have been amassed, and the prospect 
1s daily becoming clearer of the time when the physician 
shall rely less and less upon mere unsupported experience, 
and will be guided, as by an unerring compass, in the 
treatment of the diseases which come under his care. 
We realise as we read the fine work which les before us 
how much has been done in a comparatively short time ; 
we cannot help recognising that this very work places us 
on a higher platform than before, and thereby gives us a 
wider prospect towards all points of the compass. Yet 
we reflect and admit that at present we have only the 
title-deeds of the estate. We need still to go forth to 
possess the land. 

Dr. Brunton’s book contains an enormous amount of 
information. It is a work which will satisfy alike the 
student and the expert. Clear and logical it stimulates 
the student by constant reference to his previous work, 
and compels the expert to acknowledge that the whole 
bibliography of the subject has been ransacked to supply 
the innumerable facts which are so skilfully interwoven 
with the results of the author’s own experience. 

The book is divided into six sections. The first, en- 
titled “General Pharmacology and Therapeutics,” occu- 
pies nearly half the volume. It is a successful attempt to 
press the most recent and often apparently most abstract 
conclusions of science into the service of medicine. At 
the very outset the reader is surprised to find himself 
confronted with such questions as the unity of matter, 
Mendeljeff’s law, chemical constitution and isomorphism, 
all placed in more or less direct relationship to pharma- 
cology. It is a specimen of what must be expected 
throughout this section, Varied scientific facts are re- 
produced for the sake of overburdened memones, and 
then in a few pregnant sentences the author connects 
them with his subject, and, between the lines, opens out 
new avenues of research. 

We would draw special attention to the remark of the 
author on the object, value, conditions, and objections to 
the study of experimental pharmacology (pp. 37-41). In 
the ordinary administration of any drug the difficulties in 
the way of a correct conclusion as to its action on the 
system are extremely great. The conditions are so com- 
plex that the most experienced physician will often 
hesitate between the “post” and the “propter.” We 
must by experiment diminish the number of coincident 
phenomena in order that we may link the right ante- 
cedent and consequent. This may be accomplished in 
various ways, as the author indi@ates. A simpler 
organism and one more open to direct imvestigation may 
be employed ; an organ or tissue may be isolated from 
ethe rest of the body, eg. a muscle-nerve preparation ; by 
ligature of blood-vessels, or otherwise, the drug may be 
excluded from part or parts of the body, and so com- 


parisons instituted ; ar the normal mechanism of a part 





may be modified in a definite manner, and the action of 
the drug examined under these circumstances, as in ex- 
periments on drugs affecting the organs of circulation, 
and in which the vagus is cut or stimulated. Pharma- 
cology is based on experiments thus made, and no one who 
reads Dr. Brunton’s book can ddubt their value. The 
observations of the author on objections to experiments 
appear to us so just that we cannot avoid reproducing 
them :— 


“ Objections to Experiiment-——Some people’ object en- 
tirely to expenments upon animals. They do this chiefly 
on two grounds. The first is that such experiments are 
useless, and the second, that even if they were useful, we 
have no ught to inflict pain upon animals. 

“ The first objection 1s due to ignorance. Almost all 
our exact knowledge of the action of drugs on the various 
organs of the body, as well as the physiological functions 
of these organisms themselves, has been obtained by 
experiments on animals. 

‘ Their second objection is one which, if pushed to its 
utmost limits and steadily carried out, would soon drive 
man off the face of the earth. 

“ The struggle for existence 1s constantly going on, not 
only between man and man, but between man, the lower 
animals and plants, and man’s very being depends upon 
his success. 

“We kill animals for food. We destroy them when 
they are dangerous like the tiger or cobra, or destructive 
like the rat or mouse. We oblige them to work for us, ` 
for no reward but their food; and we urge them on by 
whip and spur when they are unwilling or flag. No one 
would think of blaming the messenger who should apply 
whip and spur to bring a reprieve, and thus save the ik of 
a human being about to die on the scaffold, even although 
his horse should die under him at the end of the journey. 
Humane people will give an extra shilling to a cabman in 
order that they may catch the train which will take them 
to soothe the dying moments of a friend without regard- 
ing the consequences to the cab-horse. Yet if one-tenth of 
the suffenng which the horse has to endure in either of 
the cases just mentioned were to be inflicted by a physi- 
ologist ın order to obtain the knowledge which would 
help to relieve the suffering and lengthen the hfe, not of 
one human being only, but of thousands, many persons 
would exclaim against him. Such objections as these 
are due either to want of knowledge or want of thought 
on the part of people who make them. They either do 
not know the benefits which medicine derives from expe- 
riment, or they thoughtlessly (sometimes, perhaps, 
wilfully) ignore the evidence regarding the utility of 
experiment.” 


As protoplasm is the physical basis of life and the cell 
its unit, Dr. Brunton commences Pharmacology with the 
action of drugs on amcebe, white corpuscles, infusoria, 
and the various forms of specialised protoplasm found in 
the higher animals. A section is also devoted to micro- 
organisms. The late extensive corroboration of the truth 
of the germ theory of disease throws special interest 
around the investigations which deal with their life-history 
and the manner in which they are affected byedrugs. A 
short chapter on the pharmacology of the Invertebrata 
serves to reveal the comparative poverty of our know- 
ledge in this branch, and suggests further inquiry. 

We must pass over the elaborate and lengthy chapters 
on physiology, pharmacology, and pathology as applied 
to the various organs and systems of the body. It is the 
centrepiece of the book, and reveals the versatility, the 
learning and the scientific instincts of the writer. r 

Section II., entitled “ General Pharmacy,” contains a 
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succinct account of the various classes of pharmaceutical 
preparations, with tables of doses of the individual 
members of each. 

The rest of the book is chiefly taken up with an account 
of the preparation, characters, doses, actions, and uses of 
the various remedial agents. Here we find all that valu- 
able empirical knowledge of the use of drugs which 
science has so far failed to analyse, but which in course 
of time will no doubt be incorporated with the first 
section. Section III. is concerned with the imorganic 
remedies, Section V. with those obtained from plants, and 
Section VI. with those derived from animals. Section 
IV., “ Organic Materia Medica,” requires special notice. 
It includes all the carbon compounds employed in 
medicine which are obtained by synthesis, 

Pharmacology owes much to the enterprise of the 
chemist. In the first place, the extraction of definite 
active principles from the various vegetable structures 
used in the Pharmacopeeia has been of estimable value. 
It was formerly impossible to be sure that the prepara- 
tions made year by year were of the same strength. The 
environment of the plant varies more or less each season, 
so that at one time it may manufacture more of its active 
principles than at another. Moreover some plants contain 
several powerful ingredients which are of more value 
apart than together. The extraction and isolation of 
these substances has therefore led to a correct dosage 
and their more definite application to the treatment of 
disease. 

- In the second place the chemist is making us by degrees 

independent of the plant world by producing synthetically 
the bodies thus isolated. Just as the manufacture of 
alizarine from anthracene made the dyer independent of 
the madder root, so the artificial production of salicylic 
acid has gupplanted the willow. In course of time, no 
doubt, as Dr. Brunton suggests, this section of Materia 
Medica will develop greatly, whilst the number of animal 
and vegetable preparations will correspondingly diminish. 
We are not, however—thanks again to chemical research 
~limited merely to those principles already in the Phar- 
macopeeia, Already we are supplied with a host of sub- 
stances, the products of synthesis, amongst which many 
of the valuable drugs of the future will doubtless be found. 
Organic synthesis, apart from the valuable substances 
which it may yield us, as the bodies kairin and antipymnn, 
which have already found their use in medicine, 1s of 
extreme importance to the pharmacologist from another 
standpoint, for ıt enables him to form conjectures as to the 
molecular structure of compounds. So far but few 
definite relations have been established between chemical 
constitution and physiological action. Still, enough has 
been done to demonstrate the existence of such relations 
and to promise a fruitful harvest hereafter. It has been 
proved, for instance (Crum Brown and Fraser), that the 
introduction of the methyl group into the molecule of an 
alkaloid gives it the power of paralysing the end-organs 
of motor nerves. Similarly Drs. Brunton and Cash have 
found as a general rule that most of the compound radicals 
formed by the union of amidogen with the radicals of the 
marsh-gas series possess a paralysing action on motor 
nerves. 

It ig’ probable that just asin the members of homologous 
series we have a gradation of physical properties and a 
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similarity of chemical reactions, so bodies having simular 
chemical constitution will be found to resemble each 
other in physiological action. Induction will then lead to 
deduction, and the paths ın which we are to tread in order 
to find drugs endowed with certain properties will be indi- 
cated ; in illustration of this we note that already we know 
where to experiment if we wish to add to the number of 
our anesthetics and antipyretics. 

This review could not well close without a reference to 
the many useful illustrations and to the elaborate indices 
(extending to 131 pages), which add materially to the 
value of the work. It will rank as the text-beok on the 
subjects of which it treats, being at once the best exponent 
of existing knowledge and a powerful stimulus to further 
progress. ARTHUR GAMGEE 





ELEMENTARY PRACTICAL PHYSICS 
Lessons in’ Elementary Practical Physics. By Balfour 
Stewart, M A, LL.D, F.R.S., Professor of Physics 
Victoria University, the Owens College, Manchester, 
and W. W. Haldane Gee, Demonstrator and Assistant 
Lecturer in Physics, the Owens College. Vol. I. 
(London: Macmillan and Co., 1885.) 


[x this the first volume of what will evidently be an 

elaborate work on practical physics, the authors have 
treated of general physical processes only, że. of the 
methods employed in the laboratory for the exact deter- 
mination or measurement of the geometrical and mechan- 
ical properties of bodies. It 1s impossible to over-estimate 
the importance of these fundamental measures, for upon 
them depends the accuracy of almost all physical work. 
That this is the view of the authors 1s made evident by 
their having devoted nearly the whole of the first volume 
out of a promised three to matters purely geometrical 
and mechanical. Throughout the volume the most minute 
attention to details ıs apparent, so much so that it is likely 
to weary those who read it only; but those who use it to 
guide them in making the measures given will certainly 
benefit by the completeness with which each subject 1s 
treated. 

The first chapter, on the measurement of length, may 
be taken as a type of the whole volume. The metre and 
the yard are first defined and their absolute relation 
stated; the actual relation of metre and yard scales— 
slightly differing from the absolute owing to the fact that 
o° C. and 62° F. are the two temperatures of reference—is 
next explained. A paragraph on “end measure” and 
“line measure” concludes what ıs in effect an introduc- 
tion to the first chapter. Then the “Lessons” in this 
chapter begin. The first lesson is on the use of scales. 
In this mstructions are given for measuring a length with 
a pair of compasses and an ordinary or a diagonal scale. 
Results are given showing the limit of accuracy by this 
method. The second lesson is on the. straight Vernier, 
the third on the barometer Vernier, the fourth on the 
spherometer, and thee fifth on the micrometer wire gauge. 
Lesson 6 is a description with figures of the dividing 
engine of M. Perreaux, the use of which is the subject of 
the next lesson. The next five lessons of this chapter 
explain the copying of scales, the cathetometer with its 
adjustments, the micrometer microscope, the Whitworth 
measuring machine, the eyepiece and stage micrometer, 
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while a general review of the subject of length measure- 
ment, in which other instruments and tools, including the 
cathetomeéer microscope, are described, concludes the 
chapter. ` 

This brief review of the first is sufficient to show the 
system on which each of the eight chapters is put 
together. 

In the second chapter on angular measurement the 
circular Vernier, the mirror and scale, and the spirit level 
of course form the subject of lessons. There is also a 
lesson on that simple and easily-constructed instrument 
of M. Cornu, the optical lever. 

The chapter on the estimation of mass is very complete, 
for, besides an explanation of the theory and use of the 
balance, there is a page headed “ precautions ın weighing,” 
a copy of which might well be placed on the wall above 
every*balance in a laboratory ; there is an excellent para- 
graph on the sensibility of the balance, with a diagram 
showing the observed sensibility of an Oertling, a Bunge, 
and another short beam balance. There ıs, lastly, a 
lesson on the errors of weights, in which instructions are 
given for testing a set of weights. 

In the chapter on measurement of area and volume a 
large amount of space is given to an explanation of the 
Amsler planimeter. This beautiful little instrument, as 
is well known, gives the area of a figure round which its 
point is traced. In a new edition it is to be hoped that 
the new “precision” planimeters which in accuracy and 
some other respects are superior to that of Amsler, will 
be described. 

In Chapter V., on the determination of density, are to 
be found full instructions for finding the specific gravity of 
sohds and liquids by a host of methods. The corrections 
for buoyancy are carried to such an extent that account 
is taken of the latitude and the height above the sea- 
level in calculating the density of the air from the baro- 
meter reading ; further, the effect of moisture in lightening 
the air is guarded against. The hydrometers of Fahren- 
heit, Baumé and Twaddle are described, and m- 
structions are given for making them. The exact de- 
termination of the density of a gas, being a problem of 
great difficulty, is considered unsuitable for imitahon in 
the laboratory ; however, an outline of Regnault’s method 
is given. 

The chapter on elasticity, tenacity, and capillarity 
differs from others in the book in that the theory of the 
subject is given at length, as well as instructions for per- 
forming experiments in the laboratory. 

The chapter on the determination of atmospheric 
pressure contains a full account of the method of filling 
and using a standard mercurial barometer. The aneroid 
barometer is not mentioned. 

The last chapter, on time, gravitation, and moments 
of imertia, is purely mechanical. The difference between 
the sidereal, solar, and mean solar days is explained, but 
instructions are not given for taking a transit. Clocks, 
chronometers, stop-watches, the water-clock, and the 
chronograph of Hipp, in which a reed vibrating 1000 
times a second replaces the pendulum of a clock, are 
briefly described. 

The determination of g by Borda’s and by Katers 
method is given. Several forms of electro-chronograph 
are described—among them one in which a primary 


circuit 1s broken at the beginning and end of the interval 
to be measured, while the induced currents cause a spark 
to pass between the style of a tuning-fork and a smoked 
drum, so that the number of waves between the two dots 
produced by the sparks measures the time. 

As has been already said, completeness and attention 
to details are apparent in every chapter of the first 
volume, while the names of the authors are sufficient 
as a guarantee of accuracy. The only cause for regret 
is the fact that the public has to wait for the two volumes 
on real physics, for those who read the first, which deals 
mainly with measurements of geometrical and mechanical 
properties, and which ıs therefore essentially an intro- 
duction, are hkely to be impatient to see the series 
completed. 





OUR BOOK SHELF 


The History of a Lump of Gold from the Mins to the 
Mint. By Alexander Watt. (London: A. Johnson.) 


THE author has endeavoured to treat his subject so 
as to interest general readers, but he might have 
spared them such moralisations, suggested by the 
word “ gold,” as “With what silent rapture we re- 
ceive it as our own, and how different is the feeling 
when it comes into our hands merely to convey to 
another.” The compilation of facts connected with the 
history of gold and its manufacture into coin has, how- 
ever, been carefully done. Considering that the super- 
structure of modern chemistry was built up on the labours 
of the “early alchemists,” we object to their beg de- 
scribed as “ those remarkable imposters,” and indeed the 
quotations from the writings of the early chemists which 
are given abundantly prove their claim to more respectful 
treatment. The metallurgy-of gold is dealt with in the 
most slender way, but the chapter relating to the opera- 
tions of coinage is more satisfactory, and is confessedly 
an abstract of a series of Cantor lectures recently deli- 
vered by the chemist of the Mint. 

The important question of the amount of gold actually 
in circulation has not been lost sight of, and the author 
sums it up by quoting the following passage :—% The 
amount of gold actually in circulation is estimated to be 
100,000,000/,, but the comage returns show that the 
amount of sovereigns and half-sovereigns issued since 
1816, when their coinage began, is 247,521,429. What, 
then, has become of the one hundred and forty-seven 
millions not in circulation?” No doubt a considerable 
proportion has been exported never to return, but we do 
not think, with the author, that the operations of manu- 
facturing goldsmiths and jewelers would account fora 
very large proportion of the deficiency. 

here are some remarkable slips in the printing. For 
instance, the well-known historian of the coinage is 
called the Rev. Rogers Rudling, and Sir John Pettus 
appears as Petters; but viewed as a whole, the work may 
be commended as tending to disseminate information 
respecting the precious metal which ıt is desirable should 
be widely known. 


Magnetisin and Electriaty. By W.G. Bakew (London: 
Blackie and Son.) 


WITH the multitude of elementary text-books on mag- 
netism and electricity already existing the production of 
a fresh one might well have seemed an unnecessary task. 
Nor is there anything in the little book now before us in 
the least degree new, either in matter or in arrangement. 
So far as it goes, however, it 1s quite satisfactory. It 
consists of 143 pages, and in this space the author has 
managed to give in a clear manner an account of so 
much of the subject as might reasonably be put before a 
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school class for beginners. As it appears from his preface 
that this was the sole object of the author in writing the 
little book, he is entitled, we think, to consider that his 
object has been attained. 


Germain Sée, 


Bacillary Phthisis of the ree By 
del. (London: Kegan 


translated by Wiliam H. We 

Paul, Trench and Co., 1885.) 
THIS is in many respects an unsatisfactory book. It is 
divided into seven parts. Of these the preliminaries and 
the first four parts comprise anatomical and histological 
notes, the biological study of micro-organisms generally 
and the study of the bacillus tuberculosis especially, an 
all kinds of promiscuous notes on the causes of tubercu- 
losis ; but, owing to the dogmatic way in which these 
subjects are treated, the omission of details and the 
numerous mycological inaccuracies this portion of the 
book is very weak. The rest, treating of clinical, 
hygienic, and therapeutic subjects, is more within the 
author’s proper domain, and will be found instructive to 
the medical practtioner. 


Mineral Resources of the United States. By A. Williams. 

(Published by the U.S. Geological Survey, 1883.) 
THIS book consists of a series of essays, of various de- 

ees of importance, on the mining and metallurgic 
industries of the United States. The work has been 
mainly carried out by entrusting each subject, or a 
special branch of each subject, to a gentleman intimate] 
acquainted with that branch, The thoroughness with 
which the subject is treated is shown by the fact that the 
natural history of so rare a substance as hiddenite is 
very fully discussed by the original discoverer, Mr. W. 
E. Hidden. 

Naturally the most important and the most extensive 
essays are those on coal, iron, copper, and zinc. Silver, 
the position of which is at present one of the most diffi- 
cult problems connected with the metals, was excluded 
by Act of Congress from the present investigation, and 
tables of the production of Bold: and silver in recent years 
are all the information given. Former publications of 
the U.S. Government have already made known the 
enormous’wealth of the silver-mines, and have given fair 
means by which persons interested in miming may esti- 
mate the prospect of success in such undertakings. 

Under iron, an account is given of the Bower-Barff pro- 
cess of protecting iron from rust by means of a thin film of 
magnetic oxide—a process which bids fair, if it stand the 
trial of some years’ wear, to replace the process of 
galvanising. 

To professional people who need accurate information 
as to the condition of the various industries, the book 
possesses great value. It is also full of interest to the 
scientific mineralogist who has mainly to depend on the 
opening of new mines for fresh discoveries in the mineral 
kingdom. One cannof help regretting, however, the 
space given to a history of the divining-rod, “ natural 
magnets,” and similar absurdities. The subject is as 
much out of place as an account of the astrological 
nonsense practised in the Middle Ages would be in a 
modern treatise on spherical astronomy. 


LETTERS TO THE EDITOR 

[The Editoradpes not hold hinuelf responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.| 


Pitcher Plants 


PERHAPS you will allow me to set “W. C. M.” right with 
Tegard to Sarracenia variolaris and pitcher plants generally 
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{p. 295). I am afraid the sources fiom whence he aptained his 
information were not very reliable, as will be seer from the 
following :— 

There are six species of Sarracenia found in North America, 
all of them characterised by the same trumpet-shaped leaves 
growing in tufts, and in several of the species attaining a length 
ofa yard In addition to these there is the Darlingtomia cali- 
Jornica, which has long twisted trumpet-shaped leaves, the top 
of which is curved over, forming a sort of hood, and having a 
rather small aperture on each side. These constitute the whole 
of the pitcher plants of North America. ‘W. C. M.,” whilst 
professing to describe the ‘‘ curious characteristics ” of the Sarra- 
cenia, really describes the leaf and pitcher of Nepenthes, which, 
as almost everybody knows, are tropical plants, mostly natives 
of the Indian Archipelago, and well known in this country as 
ornamental stove plants. The pitchers vary much in size, some 
of the species producing them quite eighteen inches long and 
capable of holding a quart of water, whilst others have pitchers 
no larger than a thimble. ‘‘W.C M.” is quite wrong in saying 
that the lids of the pitchers of Nepenthes, or indeed of any 
pitcher-plant known, cloce again after they have once opened. 
‘When the pitcher is about full-grown, the hd pushes open, 
widely in some species, only slightly ın others, and remains 
quite stationary till the pitcher dies. When the lid opens, the 
pitcher is found to be about one-quarter filled with a sweetish 
wately ligna: Under cultivation ıt is necessaiıy to keep the 
pitchers filled with water, or they soon shiivel; and it is found 
that, howevei frequently the water is renewed, 1t soon acquires 
a slight sweetness ; so that the secretion of “honey” going on 
in the pitcher must be somewhat copious If the water which 
is in the pitcher when it first opens dries up, there is no further 
secretion of liquid—at least such is’ the case with cultivated 
plants. At Kew the oldest pitchers on the Nepenthes attract 
insects as long as they contain moisture. The Sarracemias have 
their pitchers formed by the folding and join of the edges of 
the leaves, so as to make a long funnel which is wide at the 
mouth and narrowed to almost a point at the base. Over the 
mouth the flap-lke lid is fixed and in some of the species 
stands erect so as to admit rain-water into the pitchers, whilst 
in otheis the ld curves over m such a manner as to hinder the 
rain from falling into them. In 1815 the then Piesident of the 
Linnean Society, Dr. James McBride, read a communication 
on the fly-catching propensity of Sarracenias, from which the 
following is worth quoting, as it describes accurately what we 
have repeatedly observed in the collection of Sarracenias culti- 
vated at Kew. He says, waiting chiefly about Sarracenia vario- 
farts: “If, in the months of May, June, or July, when the 
leaves of these plants perform their extraordinary functions in 
the greatest perfection, some of them should be removed toa 
house and fixed in an erect position, it will soon be perceived 
that flies are attracted by them. These insects immediately ` 
approach the fauces of the leaves, and, leaning over their edges, 
appear to sip with eagerness something from their internal sur- 
face. In this position they linger, but, at length allured, as it 
would seem by the pleasures of taste, they enter the tubes. The 
fly, which has thus changed its situation, will be seen to sland 
unsteadily, it totters for a few seconds, slips, and falls to the 
bottom of the tube, where it is either drowned or attempts in 
vain to ascend against the points of the hairs. The fly seldom 
takes wing in its fall and escapes. In a house much infested 
with flies this entrapment goes on so rapidly that a tube is filled 
within a few hours, and it becomes necessary to add water, the 
natural quantity being insufficient to drown the imprisoned 
insects. The leaves of other species might well be employed as 
fly-catchers ; indeed I am credibly informed that they are in some 
neighbourhoods, The leaves of Sarracenia flava, although they are 
very capacious, and often grow to a height of three feet or 
more, are never found to contain so many insects as those ° 
of other species. The cause which attracts flies is evidently 
a sweet viscid substance resembling honey, secreted by, 
or exuding from, the internal surface of the tube From 
the margin, where it commences, ıt does not extend lower than 
one-fourth of an inch. The falling of the insect as soon as it 
enters the tube is whdlly attnbutable to the downward or in- 
verted position of the hairs of the internal surface of the leaf. 
At the bottom of a tube, split open, the hairs are plainly di- 
scernible pointing downwards ; as the eye ranges upwards they 
gradually become shorter and attenuated, till at, or just below, 
the surface covered by the bait, they are no longer perceptible 
to the naked eye nor to the most delicate touch. It is here that 
the fly cannot take a hold sufficiently strong to support itself, 
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but falls. e The inability of insects to crawl up against the 
points of the haus I have often tested in the most satisfactory 
manner” (7rans Linnean Society, vol. xi.) I have again 
and again :eleased blue-bottle flies after they have been tapped, 
and have fever yet found them act in any way that would 
suggest an intoxicating property in the secretion which they had 
fed upon—this is contrary to the information of “ W?C. M.,” 
who says :—‘‘ After feeding upon the secretion for two or three 
minutes they [the insects] become quite stupid, unsteady on 
thei: feet, &c.” To prevent the pitchers being injured by the 
Jarge number of insects which are lued into them, we find it 
necessaiy at Kew to fill the mouths of the pitchers with cotton- 
wool ; this prevents the insects from fallmg in. Before this 
precaution was taken many of our finest pitchers weie lost, 
owing to the decay which was caused by the rotten mass of 
msects which had accumulated in the bottom of the pitchers, 
“CW. C. M.” will be surprised to hea: that, in spite of this 
cutting off of the supply of insects to the pitchers, the plants 
weie in no way affected as regaided growth or vigour, but that 
the length and general health of the pitchers were more satis- 
factory after the msects were not allowed to enter them, than 
before. The concluding sentence in his remarks is 1ather start- 
Jing, as, so far as investigations conducted by physiologists have 
_gone hitherto, the Sairacenias are not known to be carnivorous. 


properties of chlorophyll. It is evident that chlorophyll is 
generated in this case by a process similar to that which takes 
place in the living plant. (The existence of such a substance 
has been often announced, but continues to be a subject of 
doubt). At the same time we may see the reason why, 
admitting that chlorophyll undergoes a process of reduction 
when CO, is dissociated thiough the agency of light (this 
supposition ıs Inghly probable), thfs transformation may not 
be attended by a visible change of its colour, and other optical 
pioperties—the produce of reduction being colourless and having 
no dark lines in the spectium. However, the change of colour 
that M. Sachs observed in a gieat number of leaves on exposing 
them to diect sunlight, and which is generally attributed to a 
migration of the chlorophyll grains, might, partly at least, be 
due to this process of 1eduction. È TIMIRLAZEFF 
Moscow, July 15 


July Meteors 


BETWEEN July 8 and 14, 111 shooting stars were recorded 
here in 12} hours of observation. The paths of these, repro- 
duced upon an 18-inch celestial globe, enabled me to fix the 
radiant points of 12 showeis with considerable distinctness : — 


5 No. Epoch. Radiant. Notes. 

Mr. W. H. Gilburt, of the Quekett Microscopical Club, says :— uly o o i 

“The pitchers contain fluid, but nothing corresponding toa | I =- 13-14... 11+483 Meteors long, swift with streaks. 

digestive fluid has been detected in them ; so that, 1f the insects | 2 + 8-13... 245+52 Slow, yellow, max. July 8. 

which perish in the pitcher are of any value to the plant and | 3 -- 13-14 -. 255+37 Slow, faint, near w Herculis, 

afford any nutriment, it must be simply by maceration, andthe | 4 --- 9-13 +. 265+63 Slow, faint, near ¢ Draconis. 
lands can be regarded as absorbent only.” Of course it ma 5 O-I4 o atar Slow, faint. In Cerberus. 

fe said that Sarracenias would not have been constructed wı 6 ... 9-13 ... 280-14 Very slow, long paths. 

what appears to be a view specially. to catching insects, if the | 7 = 13-14 .. 285+42 Very swift and short, near a Lyre. 

insects were not to serve some useful purpose in the economy of | 8.. 9-13. 289+31 Swift, faint, near y Lyre. 

the plant. Anyhow, at present it is only safe to say of Sana- | 9 3-13 .. 290+ 60 Slow, bright, near o Draconis. 


10 A 8-13 ... 303+24 Swift. In Vulpecula. 
II ... 13-14 ... 314447 Veryswift, short, bright, neara Cygni. 
12... 9-I4 ... 329+36 Swift, reddish streaks. S. of Lacerta. 


Nos. 1, 7, 8, 9, 11, and 12 were well observed by Zezioli in 
1867-68, and form Nos. 93, 90, 88, 89, 99, and 98 of the cata- 
logue of radiants derived by Schiaparelli from his observations. 

Generally the meteors obseived here during the past month 
were small, but three were estimated as bright as Jupiter. The 
first of these appeared on July 8 at 12h. 1m., shooting rapidly 
along a course of 27 degrees a little west of Ç, n, 0 Draconis. 
It left a brilliant streak, enabling the path to be verf accwately 
noted. This meteor belonged to the radiant at 11° + 48°, and 
soon afterwards, at 12h. rom, another fine one was seen pur- 
suing a greatly foreshoitened path near 8 Draconis and throwing 
off a dense tiain of yellowish sparks. Its motion and appear- 
ance prove it to have been a Draconid and a member of the dis- 

lay fiom 290° + 60°. On July 9, at 13h 50m., I recorded a 

ne meteor shooting upwards, just east of Altair, froma centre at 
304° — 15° near a and 8 Capuicorni ; but I have not included this 
position 1m the list, as I only saw one other shooting star with a 
conformable direction dwing the penod included by my 
observations. 

On joy 31 a few fine and early membeis of the August 
Perseids were seen, and on August 1, between gh. 45m. and 
gh. 50m., I noted three others, twe of which were unusually 
brilliant, and projected vivid streaks upon their long, graceful 
flights irouz the Milky Way west of Aquila. This con- 
spicuous ‘and early appearance of the Perseids would seem to 
predicate a biight maximum on the night of August 10. 

Bnstol, August 2 W. F. DENNING 


cemas that they allure and ultimately destroy insects, but we do 
not yet know that they obtain nourishment from them. Cer- 
tainly under cultivation there is abundance of evidence to prove 
that these, and ın fact all those plants which are consideied to 
be distinctly carnivorous, grow and thrive at least as well when 
insect food is not allowed them as when it is. 

Kew W. WATSON 


Colourless Chlorophyll 


IN his elaborate ‘‘ Contributions to the Chemistry of Chloro- 
phyl” (NATURE, vol. xxi p. 117), Mr. E. Schunck tightly 
observes that the explanation given by Mi. Tschnch for the 
curious fact discovered by Mr. Church is not based on sufficient 
proof. Indeed it could hardly be admitted that the action of 
metallic zinc 1s a pioceas of reduction, since a similar result may 
be arrived at when zinc oxide 1s used instead of the metal, (A 
fact that I stated in 1869). 

But quite recently I have had the oppoitunity to convince myself 
that the reaction that takes place when a chlorophyll solution is 
treated by metallic sine and an organic acid is of an utterly 
different nature. Though the agency of nascent hydiogen 
geveiated in the reaction, chlorophyll ts actually reduced, the 
resulting substance being not of a gieen colour, but perfectly 
colourless, and presenting no traces of the characteristic chloro- 
phyll spectrum or fluorescence. It is only on coming in contact 
with the air that it gradually acquires both its green colour and 
specific optical pioperties. It1is highly instructive to watch the 
phenomenon ın a test-tube placed before the slit of a spectro- 
scope and observe the fist appearance and subsequent growth 
of the dark bands, the colourless substance regaining ın the 
meanwhile its o1iginal splendid emerald gieen. 

The physiological importance of this fact will be obvious to 
all botanists interested in the subject; for my pait I consider 
that the discovery of this colourless modification of chlorophyll 
brings additional proof in favour of an hypothesis that I pio- 
posed in 1875 conceining the chemical nature of chlorophyll— 
viz, that the green colour of this substance is due to the presence 
of tron in the state of a FeOFe,O, compound. In fact, all the 
changes that this substance undergoes, its production, its de- 
struction, the action of acids, of metallic zinc and zinc oxide, 
might: be easily accounted for by admitting this simple and very 
plausible hypothesis. 

But whatever may be the ultimate fate of this ‘ provisional” 
hypothesis, the fact just stated will lose nothing of its import- 
ance. Its chief interest lies in the establishment of the existence 
of a colourléss substance, acquuing by oxidation all the optical 





The August Meteors 


Last night at 9.32 a brilliant meteor crossed Cassiopeia’s 
Char from W. to E. parallel to the horizon. Its trail was 
visible for twenty-six seconds after ‘the bursting ofthe meteor. 
During a five mile walk, lighted by many meteors, the summer 
lightning incessantly flashed from the northern horizon, but its 
brightness was neve: comparable to that of this meteor. It re- 
sembled most a magnesium rocket in the Crystal Palace fireworks. 
But even this comparison 1s hardly adequate. 

Chatham, August 12 H. B. Jupp 





A Possible Windfall for Science ° 


Is not the better course fo. immediate action that the depart- 
ments in England and the United States should first combine ? 
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Let each apportion a part of the calculation, and then print it in 
an agreed form. The sterotype plates would be mterchanged, 
and what a private firm does the Government can effect. In 
this way the English-speaking marine, including many Dutch 
and German captams, will be at once supplied, and part of the 
proposed economy and benefit be obtained without waiting for 
negotiations with France and Germany, HYDE CLARKE 





Electrical Phenomenon in Mid-Lothian 


I HAVE observed in a daily contemporary a communication 
quoted from your jouinal with reference to this occurrence on the 
23rd ult. 

For the mfoimation of those of your readers who are interested 
in such matters perhaps you will kindly allow me to observe 
that I also witnessed a simjlar, or the same, phenomenon that 
evening. 

When driving home from a professional visit in the country, 
and a mile south of this town, about ten o’clock I was suddenly 
startled by a peculia: sensation or slight shock, and immediately 
perceived, ten yards in front, on the road, a bright opalescent 

uminomty which travelled deliberately away ın a northerly 
direction, This cloud or wave of light covered tbe whole 
breadth of the 10ad, and was distinctly visible for some seconds. 
It seemed to rest entirely on the ground, and in character 
reminded one somewhat of the ulumination resulting fiom the 
electric hght. I should imagine it was travelling at the 1ate of 
twenty miles an hour, as it was gômg much in the same direction 
I was, but of comse much faster. The part of the road where it 
showed itself ıs hned by high trees on both sides ın full foliage. 
I heard no thunder and saw no lightmmg or meteor to account 
for the strange and weird-looking light. 

The mteresting question then arises, What was the nature of 
this phenomenon? 

It will be rememtered that the thermometer was for several 
days at that time above 80° F. in the shade. Might it not 
be possible, therefore, for a certam volume of air to become 
electrified, and then, perfectly insulated by the dry surrounding 
atmosphere, show its existence in this manner as a luminous 
cloud rushing along the giound? 

I may mention ın conclusion that my groom, who was driving 
me at the time, also witnessed the occurrence. 

Dalkeith, N.B., August 10, 1885 ROBERT Lucas 





e Ona Radiant Energy Recorder 


A FEW weeks ago I wrote a short article for NATURE under 
the above title, describing an instrument for the measurement of 
radiation m -heat units which was based upon the principle of 
the integration of temperature by the distillation of water in 
vacuo. Since then Mr. Edward Vivian, M.A., has kindly 
written me a very teresting letter, in which he says that he had 
several forms of an instrument based upon essentially the same 
principles, made for him by Messrs. Negrett1 and Zambra many 
years ago, and that some of them are still in use in his garden at 
Torquay. Mr. Vivian’s instruments were shown at the British 
Association (B. A. Report, 1856, p. 48) and at the Royal Insti- 
tution of Great Britain (Fournal R. J., 1857, p. 438), but no 
description of them appeais to have been printed, which probably 
accounts for their-not bemg more generally known, 

University College, Liverpool J. W. CLARK 





Our Ancestors 
THE number of “Our Ancestors” since “the time of the 


Norman Conquest,” mentioned in your last issue by ( SE and. 


the consequence to be deduced therefrom, have been very 

interestingly discussed already by Mr. Grove in his presidential 

address to the British Assoqation at Nottingham, 1866. 
Freiburg, Badenia, August 8 N. 


a aad 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 
"THE Institution of Mechanical Engineers held their 
summer meeting at Lincoln last week, under the 
presidency of Mr. Jeremiah ‘Head, who, m his inaugural 
address, treated of the relative advantages of iron and 
steel for the various purposes for which these metals are 
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employed. The reasons why steel raz/s are now used 
almost to the exclusion of iron are that they tan be pro- 
duced more cheaply, can be manufactured of equally good 
quality by either the Bessemer or Siemens process with 
either acid or basic-lined vessels and of almost any iron 
ore, and they can better withstand abrasion, disintegra- 
tion, or crushing under heavy rolling loads ; for the same 
reasons steel tires are now almost universally employed. 
For ship-building steel is superior to iron, as, owing to its 
greater ductility, ships built of the former metal are able 
to outlive collisions and minor accidents that would be 
fatal to iron ships. As is well known, owing to the 
superior tensile strength of steel, Lloyd’s Committee 
agreed in 1877 to allow a reduction of 20 per cent. in 
weight of scantlings over iron, and in the thickness of 
plates ; Mr. Head argues that, considering a ship’s plate is 
a broad girder, its strength diminishes as the square of 
the thickness, and that, therefore, although a steel ship 
would be superior to an iron one of equal weight, 
an iron ship is likely to retain its form better than 
a steel one built 20 per cent. lighter. As regards bridges 
and roofs, the employment of iron or steel depends 
mainly upon the size of the structure ; for light edifices; 
owing to its greater cheapness, iron has hitherto been 
used, whilst for large spans, where the weight of the 
structure itself is an important function, steel has been 
employed in the erection of,bndges of spans which could 
not have been attempted if the engineer had been 
dependent on iron alone. For oilers, except in the 
matter of corrosion, in which authorities seem to differ 
as to the resisting power of iron and steel, but appear to 
be rather favourable to the former, steel is much more- 
advantageous than iron, both on account of its being as- 
cheap, and on account of a steam boiler of the same weight. 
being able to withstand much higher pressures if made 
of steel than if made of 1ron ; hence boilers, and marine- 
boilers particularly, are now scarcely ever built of iron. 
The President recommended the application of metal m 
the construction of the frames of rolling stock and for 
railway-sleepers. As regards the continued use of wooden 
sleepers, there can be no question that “it is a form of 
waste that should be reprehended in the public interest, 
just as should the use of coal for ballasting or other 
obviously wasteful purpose. The same timber which 


. would become useless for sleepers in, say, nine years, 


would last at least a century in the roof or flooring of a 
house.” Another argument advanced, and a most im- 
portant one, is that the substitution of iron and steel for 
timber railway-sleepers would not only give an enormous 
impetus to these industries while the substitution was 
being effected, but would permanently maintain a popu- 
lation of 100,000, or 3 per cent. of the whole population 
of the country, for ienewals. 

Leaving special branches of industry, to refer to special! 
forms in which iron and steel are supplied, the President 
drew attention to dar-zv0n still maintaining its position, 
because wherever implements are sade they come sooner 
or later to the village blacksmith to be repaired, and these 
find steel harder to work, more difficult to weld, and re- 
quinng more care to smth; and therefore the original 
manufacturer has to adopt a material and construction 
within the compass of the ideas and resources of the rural 
repairer, 

As regards castings, an urgent need has’long emsted- 
for a material which could be cast in a mould, and which- 
should yet have the toughness and tenacity of wrought: 
iron ; and steel, exactly supplying this want, has come’ 
very generally into tise, more particularly as the cost of 
steel castings has been greatly cheapened latterly by the 
employment of the Bessemer and Open Hearth processes ; 
still, steel castings are much dearer than iron ones, 
because the molten metal is dearer, and the higher 
melting point of steel compared with iron necessitates more 
costly moulds. But in a majority of cases in which cast 
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iron has hjtherto been used, mass and stiffness due there- 
to, are required, rather than great tenacity and ductility, 
and there is, therefore, likely to be a simultaneous 
demand for castings of both steel and iron. Concurrently 
with steel castings, steel forgings have gradually been 
coming more and more into general use for fine and delicate 
work, where cost 1s no consideration, and homogeneity 
and capacity to harden of the very greatest importanre. 

Steel has practically no grain, and is as strong in one 
direction as another; thus it 1s eminently suitable for 
such work, and is natural’ z superseding iron completely. 
The conclusion of the | resident on the subject of the 
employment of iron and steel in the arts ıs one in which 
upon full consideration all must agree—viz. that the laws 
of gradual change, and of the survival of the fittest, apply 
equally in the arts as in nature, and that in the long run 
the fittest material will prevail according to the peculiar- 
ities and necessities of each particular case. 

The first paper read at the meeting was by Mr. J. Ruston, 
M. P. descriptive of Dunbar and Ruston’s steam navvy. 

This machine may be described generally as consisting 
of a strong rectangular wrought-iron frame mounted on 
wheels. On the back end is placed the engine; at the 
front end mses a wrought-iron tower carrying the top 
pivot of a crane jib, the lower pivot resting on girders 
fixed to the main frame. The jib 1s of twin construction, 
being composed of two sides united only at the post and 
at the outer end or point; between them is a long slot, 
ın which swings an arm of adjustable length, dependin 
from a fulcrum fixed on the upper member of the jib; aad 
at the base of the post 1s a circular platform, on which a 
man stands to regulate by means of a hand-wheel the 
“reach,” or length of radius of the arm. The scoop or 
bucket is fixed at the lower end of the arm, and is raised 
or lowered by the main chain passing over the extremity 
of the jib. The whole of the movements are controlled 
by two men, called the “driver” and the “wheelman.” 
The driver raises the scoop while making its cut, swings 
it round into position for discharging, and back again 
afterwards, and lowers ıt down. The wheelman regulates 
the depth of the cut, releases the scoop from the face of 
the bank, and opens the door or bottom for discharging 
its contents. 

Supposing the navvy to be ın position, the mode of 
working is as follows :—The bucket having been lowered- 
till its arm 1s vertical, the wheelman regulates the length 
of the arm by means of his hand-wheel, so that the 
cutting edge of the bucket shall get its proper grip of the 
sou. The driver throws the main chain-drum into gear, 
and the scoop ıs dragged forwards and upwards by the 
chain, describing a circular arc of about 80 degrees. By 
the time it reaches the top it is fully loaded, and the 
driver, throwing the drum out of gear, holds it with a foot- 
brake; at the same instant the wheelman by easing his 
footbrake allows the bucket to fall back so as to clear 
itself from the face of the bank. The driver next swings 
the jib round till the bucket is over the waggon, when the 
wheelman releases the latch by means of a cord, and the 
door falling open, the contents instantly drop through. 
The driver then swings the jib back again, and at the 
same time lets go the footbrake of the cham drum, thus 
causing the bucket to descend through a sort of spiral 
course, until he brings it up sharply by the brake again. 
The wheelman at the same moment adjusts the fall by 
means of his brake, so as to lower the bucket to its first 
position with just the mght reach of arm for the next cut. 
During the fall the door of the bucket closes and latches 
itself automatically by its own weight; and all is then 
ready for repeating the operation. 

Upwards of a hundred of these machines are now in 
use, the majority in Great Bnitain, and the remainder in 
various parts of the world. 

In the discussion of this paper the various speakers 
testified to he success with which the navvy did its work 
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when excavating materials of various degrees of hardness 
and toughness. 

Mr. John Richardson’s paper on recent adaptations of 
the Robey semi-portable engine was an extension of a 
paper read in 1873. The engine is erected on a massive 
wrought-iron foundation plate, to which all the working parts 
are fixed, together with one of the drum-shaft bearings, 
and the brackets for carrying the Brake-straps and levers, 
The whole of the strains due to the working of the 
machinery are contained within the base plate, and are 
brought, as they should be, near to the position of greatest 
stability—namely, the ground line ; while the boiler is 
set free from all mechanical strain, and is left to its legiti- 
mate purpose of making steam. A specially light engine 
has been designed for use in ‘countries where there is 
little facility for transport, wrought iron and steel have 
been substituted as far as possible for cast iron, with the 
result of a large saving in dead weight and consequent 
saving in cost of transport. 

A paper on private installations of electric lighting, by 
Mr. Ralph Neville, is interesting as descriptive of an 
application in which existing engine power was utilised 
and modifications made in the governing of the engine to 
suit the purpose of driving a dynamo machine, in which, 
as is well known, the action on the engine has to be 
prompt, the electric lamps acting as visible instantaneous 
galvanometers. The dynamo employed was a Siemens 
Sg, the lamps being mostly 100 volt 20 candle-power of 
Edison and Swan make. The current generated 1s led 
from the dynamo to a set of switches, by which it can 
be distributed into five separate circuits, the first exciting 
the field magnets of the dynamo itself and the others 
furnishing current for lights in various parts. Certain 
points are taken as lighting centres, and the electromotive 
force between them is kept constant; for this purpose 
small wires are connected with the mains at the required 
points, and the current to actuate the governor is taken 
off there, instead of direct from the terminals of the 
dynamo. The original governor attached to the engine 
was found to have so great an inertia that its position 
would remain the same for a very considerable variation 
of speed, so the author set up an electrical govesnor. 

The regulating part of this governor consists of a double 
solenoid magnet, placed vertically and wound with 
insulated copper wire, within which works a double core ; 
and to the cross-piece at the bottom of the cores is linked 
the long arm of a lever, the short arm of which presses 
upon the spindle of a double-beat Cornish valve that con- 
trols the admission of the steam to the steam-chest. For 
incandescent lighting ın parallel, the wire on bobbins is 
placed in shunt circuit between the main leads; and the 
size of wire used is adjusted according to the electromotive 
force which itis desired to maintain between the mains, so 
that when the electromotive force is at the nght point the 
cores are suspended within the solenoids by their attrac- 
tion. Inasmuch as the resistance of the solenoids 13 
fixed, any increase in electromotive force causes an in- 
creased current to flow through them, whereby the cores 
are immediately attracted with an increased force, and 
are caused to move upwards, thereby acting through the 
lever to close the valve until the electromotive force has 
been brought down again to its normal amount. The 
required movement of the valve is exceedingly small ; 
and this method appears to be the best suited for electric 
lighting. An automatic expansion-gear, on™ which the 
governor might be caused to act, has the disadvantage 
that, when but few lghts are burning, the steam is cut 
off at so early a period of the stroke that, unless the fly- 
wheel is exceedingly heavy, a fluctuation occurs in the 
the light during the revolution of the fly-wheelL In an 
engine where economy of coal has to be considered 
probably the best way would be to have an expansion- 
gear actuated by hand, which can be set approximately 
to the expansion required leaving the throttle-value to 
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regulate the speed finally. But where perfect steadiness 
is desired it is probably better not to cut off much before 
half stroke, especially if a single-cylinder engine is used. 
The use of accumulators as regulators would of course 
prevent a great deal of the fluctuation, and would permit 
of the steam being cut off much earlier without causing 
any apparent unsteadinesg in the light. 

The electric ‘governor was fixed on the engine and 
worked for the first time on January 13 last. The m- 
provement was remarkable, the hghts remaining steady, 
without the sudden alternations of brightness and dulness 
which had occurred before. But it was still found that 
with any considerable variation of boiler pressure or of 
load the electromotive force in the mains varied more 
than was thought conducive to long life in the lamps. 
As however it was found that, by augmenting or diminish- 
ing the weight suspended from the core bars, the electro- 
motive force could be brought back to its normal amount, 
it occurred to the author to fix an upright cylinder in 
direct communication with the boiler, and to make its 
piston-rod press upwards on the core-bars: the diameter 
of the cylinder being experimentally determined by ob- 
serving the weight necessary to be added or removed for 
certain variations in boiler pressure. This arrangement 
caused a very great improvement; and when the load 
was approximately the same ıt maintained the electro- 
motive force constant under very considerable variation 
of steam pressure. When, however, the load was varied 
very considerably, say from one lamp to a hundred, it 
was found that more variation took place in the electro- 
motive force than was desirable. 

The arrangement was accordingly modified by causing 
the piston-rod to act upon a lever, and by introducing a 
second cylinder supplied with steam from the steam-chest, 
the second piston-rod acting not upon the same lever but 
upon the other side of the fulcrum. The end of the lever 
was furnished with a steel knife-edge, bearing against 
another knife-edge set at right angles to it upon the pro- 
longation of the core-bars. The cylinders were also both 
of them made larger, and were placed so that they could 
either of them be moved nearer to or further from the 
fulcrum of the lever, whereby the resultant effect of their 
differential power could be easily adjusted. This arrange- 
ment answered very well indeed, and it was found that 
the lights could be varied from 1 to 100 and the boiler 
pressure from 30 lbs. to 60 lbs, with but very slight varia- 
tion of electromotive force in the mains: provided of 
course there was sufficient steam to do the work required. 
It is also quite easy to cause the electromotive force to 
rise as the load on the engine increases—or in other 
words as more current passes through the main—by 
simply giving greater leverage to the piston connected 
with the steam-chest. In fact with this arrangement the 
electromotive force can be maintained practically con- 
stant, or can be made to Vary m any desired manner with 
variations of steam pressure or of load. 

Several experrments were made by Mr. Richardson 
and the author on the action of this regulator, the results 
of which were as follows :—\WWhen the load on the engine 
was allowed to remain constant, with only one lamp 
alight, it was found that while the steam pressure was 
allowed to vary between 31 lbs and 55 lbs., the electro- 
motive force remained constant at go volts. Afterwards 
with the same extent of vasation in steam pressure, an 
with the load also varying from 1 lamp to 91 lamps, the 
electromotive force varied only 2 volts—from 91 volts to 
93 volts. The introduction of this governor has, in the 
author's opinion, contributed very largely to the duration 
of the lamps also. The discussion of this paper, which 
was very full, was mainly upon the governor described and 
the governing of engines for electric work, the necessity 
of an electric governor being maintained on the one side, 
whilst ôn the other it was held that all that was required 
was an ordinary mechanical governor of great sea BI 
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The Rev. E. Venables, at the conclusion of the digcussion, 
invited electrical engineers to advise the Cathedral authori- 
ties, as they should hke to see, as a practical result of the 
visit of the Institution of Mechanical Engineers to Lincoln, 
the lighting of Lincoln Cathedral by electricity. 


+ 


A VOLTAIC CELL WITH A SOLID 
ELECTROLYTE 


BELIEVE that there has never hitherto been made a 
voltaic cell with a solid electrolyte which was capable 
of generating the smallest sensible current—at least at 
ordinary temperatures. Sir William Thomson found that 
when warm glass was parea between plates of zinc and 
copper, the existence of an electromotive force was indi- 
cated by an electrometer in connection with the metals, 
and Profs. Ayrton and Perry extended the observation to 
the cases of paraffin-wax, gutta-percha, indiarubber, and 
shellac. But it is needless to say that with electrolytes 
of such enormous resistance no current could be generated 
of sufficient strength to be detected by any galvanometer, 
however delicate. 

On June 27 I exhibited to the Physical Society a little 
cell consisting of plates of silver and copper, between 
which was contained a mixture of 1 part of copper-sulphide 
with 5 of sulphur. When this cell was connected with a 
reflecting galvanometer it produced a current by which 
the spot of light was at once deflected off the scale, 
copper being the positive pole ‘The electromotive force 
was found to be ‘o7 volt, and the internal resistance 6537 
okms. The current, therefore, though far more than merely 
sensible, was small. Attempts were made to reduce the 
internal resistance by diminishing the proportion of sulphur 
contained in the mixture, but it appeared that as the sulphur 
was diminished the electromotive force was also dimin- 
ished, until, when there was no free sulphur at all, the 
cell failed to produce the smallest measurable current. ` 

It occurred to me that the sulphur owed its efficacy to 
the fact that it formed a film of silver sulphide upon the 
surface of the silver plate by direct combination. I there- 
fore made a cell thus :—A thin layer of copper sulphide was 
spread upon a copper plate and compressed into a compact 
mass against a surface of polished steel. A layer of silver 
sulphide was then spread upon the copper sulphide, and 
the cell was completed by pressing a silver plate upon 
the silver sulphide. The current which this cell produced 
through the shunted galvanometer was considerably 
stronger than that generated by the cell first described ; 
but still the result was not quite satisfactory, and there 
seemed to be indications of short-circuiting, which I 
thought might possibly be due to the penetration of 
particles of copper sulphide through the layer of silver 
sulphide. The silver plate was therefore removed from 
the cell, and, having been brushed over with a weak 
solution of sulphur in bisulphide of carbon, it was heated 
over a gas flame, and soon became covered with a uni- 
form and continuous coating of sulphide. The heating 
was continued until all the free sulphur was evaporated. 
When the cell was reconstructed with this prepared plate 
it produced a current of 6800 micro-amperes through an 
external resistance of 2 ohm, and was able to deflect the 
pivoted needle of an ordmary coarse galvanometer. 

The dimensions of the cell are as follows :—The copper 
and silver plates measure 24 inches by 2 inches; the 
thickness of the two layers of sulphide (strongly com- 
pressed) is about 1-2oth inch ; the E.M.F. is ‘053 volt, and 
the internal resistance, is therefore about 7 ohms. 

This cell seems to be exactly analogous in its action to 
a Daniell cellin which plates of copper and zinc are im- 
mersed in solutions of copper sulphate and zinc sulphate. 
Silver is probably the best (or only) possible metal for the 
positive plate, but some other metal might perhaps be 
substituted for the copper with advantage. 

SHELFORD BIDWELL 
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° FORMOSAN ETHNOLOGY 


RECENT political events in the East have directed 
peblic attention in Europe, more especially in 
France, to the large and important island of Formosa. 
They have shown how scanty our knowledge really 1s of 
everything relating to an island which has been known 
to Europeans for about three centuries, which has been 
actually held by an European power for twenty years, 
and in which for about a quarter of a century there have 
been three ports opened to the trade of the world. Such 
knowledge as we possess is derived from the works of 
Dutch writers of the commencement of the seventeenth 
century, and from fugitive papers published by one or two 
learned societies in Europe and the East, and especially 
by journals and magazines in various parts of the Far 
East, the names of which are hardly known beyond a 
limited circle of special students, some of them being 
extinct for years. This paucity of information regarding 
ones of the most important islands in the world, which, 
moreover, lies in the fair way of a considerable portion of 
the trade of the world, 1s not due to lack of inquirers or of 
zeal, but to physical and ethnological obstacles in the way 
of research which will appear presently. Such informa- 
tion as could be obtained, from the sources here indicated 
with regard to the ethnology of Formosa has been col- 
lected by M. Girard de Rualle, and arranged in two 
articles contributed to the latest numbers of the Revue 
@ Anthropologie (January and April, 1885). The value of 
these articles, besides collecting and sifting much scat- 
tered information not readily accessible, or accessible at 
all except in the most comprehensive national libranes, is 
that they contain a sound working theory on one of the 
perplexing problems of modern ethnology, viz. the origin 
oftcertain little-known tribes inhabiting for the most part 
the recesses of the chain of mountains running from north 
to south, but nearer to the east than the west coast of 
Formosa, and generally known as the Formosan abori- 
gines, : 
Broadly, the population of Formosa may be divided 
into three classes—the immigrants from China, aborigines 
who have submitted to Chinese 1ule, and the independent 
tribes, It would be useless to attempt to decide which of 
the estimates of the number of the population is most 
likely to be correct, for they vary between ten millions 
and 300,000 souls. The Chinese immigrants may soon 
be dismissed. They come mostly from Canton and from 
the neighbouring province of Fokhien. They include 
amongst them large numbers of Hakkas, a people who 
are themselves the subject of an interesting ethnological 
question, which, however, we cannot discuss here beyond 
saying that by some students they are regarded as the repre- 
sentatives of pure-blooded Chinese who inhabited portions 
of the valley of the Yellow River before the dawn of 
history, while others speak of them as of Malay origin. 
The division of the aborigines into subjugated and free is 
obviously of no value for ethnological purposes, although 
it 1s convenient in certain cases. Two points which may 
perplex the discussion of the question can be cleared away 
at once, The aborigines have undoubtedly been head- 
hunters, like the Dyaks of Borneo and the Igorrotos of 
Luzon, but there is no modern authority in support of the 
charge of cannibalism made against them by Chinese 
writers, especially by Ma-twan-lin in his “ Encyclopedia.” 
M. de Riaile thinks that the allegation might have been 
correct at an earlier period, inasmuch as the practice 1s 
known among the Battaks of Symatra, as well as in 
Borneo and the Celebes. But no traces of it have 
appeared recently in Formosa. Another difficulty has 
been raised by the statement of the early Dutch writers 
that there is a pure black race in Formosa, of great 
stature, inhabiting the mountains and speaking a different 
language to the rest of the inhabitants. This would 
apparently refer to Papuans, and M. de Rualle asks 





whether perhaps here, as in the Philippines, we may not 
perceive the existence of an old autochtonous race, or at 
any rate one so ancient that ıt may well be considered 
such. There would be nothing surprising ın this, for in 
the Indian Archipelago an ethnic substratum of Papuans 
and Negntos has been discovered. But the statement 
has not been confirmed by mpdern explorers, some of 
whom have travelled through the island in order to settle 
the question. Neither the Chinese nor the natives have 
ever heard of this black race, and it 1s possible that a very 
dark tribe in the south were so called by the Dutch. But 
M. Paul Ibis, in his “Promenades Ethnographiques,” 
thinks that when the Malays invaded Formosa it is not 
impossible they found a black race there, which they 
exterminated or absorbed, and other ethnologists have a 
theory that there was once an epoch of pure Negritos in 
the island. However this may be, there 1s now no trace 
of the tall black race of the Dutch writers of two hundred 
years ago 
The Chinese divide the aborigines of Formosa into 
three classes—the Pepo-hoan, or “barbarians of the 
lains,” the Seé-hoan, or “ripe barbarians,” and the Chin- 
oan, or “green barbarians.” The island, as already 
noticed, is divided into two unequal parts by a lofty range 
of mountains. On the western side, which is the nearer 
to China, and consequently that peopled by Chinese im- 
migrants, the country consists for the most part of large 
and fertile plains. The aborigines were gradually driven 
back from the coast by the immigration from the 
mainland, and pressed towaids the mountams, In 
course of time a considerable number submitted peace- 
fully to the Chinese authorities and became civilised, 
or rather sinicised. These are the Pepo-hoan of the 
Chinese. They live on the plains and smaller hills bor- 
dering on the mountains. ere they form large villages 
surrounded by rich sub-tropical vegetation. In some 
places near the Chinese settlements they have adopted 
the language and habits of the conquerors, but they 
have preserved their ancient culture. They are fetish- 
worshippers. One traveller found in one of their houses 
a stake on which was placed the skull of a deer adorned 
with garlands of flowers and herbs. This he Was told was 
the female fetish; the male, which was by its side, was 
simply composed of bamboos interlaced hke a cradle. A 
jar of pure water below appeared to be the only offering 
made to the divine group at the moment. The women 
have charge of the fetishes. Dancing appears to be 
associated amongst them with religious ideas and rites, 
and from the description of their dances they appear similar 
to those of the Polynesians and Micronesians. M. Paul 
Ibis, who was present at one of these fêtes, states that 
young women, when dressed for it, presented the closest 
resemblance to Tagal women. In spite of the name 
“barbarians” given them by the Chinese, they are no 
less civilised than the peasants of the Celestial pire ; 
they are for the most part devoted to agriculture. In 
some places they act as intermediaries between the inde- 
pendent tribes and the Chinese, conveying the forest pro- 
ducts of the former to the coast and obtaining Chinese 
oods in exchange. Their great stature has been noticed 
by. all Europeans who have seen them. The har is 
dressed amongst the men by being oiled and rolled 
around the head, and then covered with a large turban of 
coloured stuff. The women twist their haigginto a large 
mat, interlaced spirally with a red ribbon. This is wound 
round the head, and appears above the forehead Iike.a land 
of natural diadem. The Pepo-Hoan, who have been least 
influenced by the Chinese, and who have preserved their 
ancient customs and dress, inhabit districts in the centre of 
the southern half of Formosa, especially in the valley of-the 
Lakoli River, which, flowing almost due south, enters the 
sea at the harbour of Tan-Kiang. The Sek-hoan, the 
second of the Chinese divisions of the aborigines, ‘inhabit 
part of the centre of the northern half of the island, as the 
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Pepo-hoan do the southern half. The Sek-hoan settle- 
ments are mainly in the neighbourhood of Chang-hua, 
slightly to the north of the 24th parallel, and in the hilly 
districts dividing the mountains from the plains in the 
west. They appear to have fully accepted the Chinese 
yoke, and even the village headmen are appointed by the 
Chinese authorities. Thtse tribes are absolutely sedent- 
ary, and devote themselves wholly to the cultivation of 
rice, sugar-cane, and indigo, which they have learnt from 
the Chinese. They have adopted the dress and habits of 
their masters; they shave the top of the head and wear 
long queues. The women also dress like the Chinese, but 
they do not deform the feet. The type of these Sek-hoan 
appeared quite distinct from that of other Formosans to 
two travellers, Mr. Bullock and M. Ibis. The former 
describes them as tall, but feeble, with a comparatively 
clear skin, large bright eyes, the mouth extremely large 
with thick hps, a projecting upper jaw, and teeth long an 
prominent. The lower part of the face is as ugly as the 
upper part is prepossessing. But although they bear 
little resemblance to the abongines, they have still less to 
the Chinese and Loochooans, the only peoples amongst 
whom we should seek for their origin, if they are of 
different blood from the other Formosans, M. Ibis states 
that the Sek-hoan present a contrast to the Malay type in 
the case of the males, although a resemblance may be 
found among the females, He attributes their anthropo- 
logical pecuharities to mixture with the Dutch two anda 
half centuries ago. He states that there are still old 
Dutch books and documents amongst them, and that the 
method of cultivating tobacco (which they call zamako, 
and not by a Chinese name) is similar to that of the 
Batavian colonies. In the extreme north, around Tamsui 
and Keelung, there are also groups of Sek-hoan. Driven 
from the coast by the Chinese, and pievented by the 
savage tribes in the mountains from penetrating into the 
interior, these have been almost exterminated. The rem- 
nants live in scattered commumities among the sandy 
downs or in the rocky islets off the coast. M. Ibis visited 
one of their villages on a small island in Keelung Bay, 
where he found them ın great destitution, but bearing 
evident resemblances to the Sek-hoan further south. He 
also noticed the Caucasian features, which they got from 
the connection between their ancestors and the Dutch 
and Spaniards of the seventeenth century. Around 
Tamsui the Sek-hoan are rapidly becoming extmct ; ab- 
sorption into the Chinese, and opium, alcohol, and small- 
pox will soon do their work. Many of their most 
prominent features are Malay, but the form of the skull is 
quite different, if we may rely on two specimens brought 
to Europe in 1868, Dr. Schetelig found the cephalic 
index of the living males to average 77, of the females 
76; but, on the other hand, there were the Malay physi- 
ognomy and the language of these Sek-hoan to render 
difficult their ethnological classification. On his return 
to London, however, Dr. Schetehg saw the collection of 
Polynesian and New Zealand skulls in the Museum of the 
College of Surgeons, and he found amongst these remark- 
able analogies with the skulls collected by him in the 
north of Formosa. On the north-east coast, at Suwo Bay 
and the neighbourhood, there are other subjugated tribes 
called Kabaran, Sui-hoan, and the hke. They are all of 
the Malay type, and appear to be rapidly disappearing 
through coñtact with the Chinese. 

The whole mountainous region from the north to the 
extreme south, forming nearly the eastern half of For- 
mosa, is inhabited by aborigines who have accepted 
neither the yoke nor civilisation of the Chinese. These 
are called the Ciin-hoan, or “ green, unripe barbarians,” 
m contradistinction to the Se&-hoan, or “ ripe barbarians.” 
These live ın a state of perpetual war with the Chinese, 
and it $s alleged that the latter brought tigers to Formosa 
and set them loose in order that they should prey on their 
enemies ; the latter, however, succeeded ın exterminating 
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them. They are determined head-hunters, thè young 
warrior commencing his career by securing a certain 
number of Chinese heads. Under these circumstances it 
is not surprising that our knowledge of these tribes should 
be exceedingly limited. A Spanish priest visited some of 
them in 1875-6, andethey have been occasionally visited 
by Europeans who have touched on the east coast. They 
are represented as like the Malays, but much fairer in 
colour than even the Chinese. More, however, is known 
of the tribes in the extreme south than of those on the 
east coast or in the mountains. They have been heard of 
in Europe chiefly by their various murders of shipwrecked 
seamen. 

The various tribes are known as Kalis, Bhotans, 
Koaluts, &c., and their districts have been frequently 
visited by European officials desirous of obtaining from 
them some assurance of better treatment for mariners 
thrown on their coast The late Mr. Swinhoe, who 
visited them for this purpose, states that some of them 
approached the Mongol type, while in others there was 
an enormous development of the lower jaw. After new 
observations he described them as resembling the Tagals 
of Luzon In 1874 the massacre of the crew of a Loo- 
chooan junk by the trbes led to a powerful Japanese 
expedition being despatched for their chastisement. The 
Kalis and Bhotans suffered so severely that their sub- 
sequent subjugation by the Chinese was rendered easy, 
and the Chinese Customs established a station and light- 
house on the south cape. An account of the expedition 
despatched to arrange this latter enterprise was read before 
the Royal Geographical Society in January last by Mr. 
Beazeley, the engineer employed in the work. Soen after 
the Japanese expedition M. Paul Ibis visited the south of 
Formosa, and has described nine separate tribes differing 
in Imguistic and anthropological details. He thinks their 
dialects are connected with the Tagal language ; seven 6f 
the nine had little physical resemblance to the members 
of the other two. Several other tribes have been dé- 
scribed by other travellers, and in most cases they are 
marked by important peculiarities. It would be im- | 
possible, even if it were likely to serve any useful purpose, 
to gointo details of the habits of each of these, All that 
is necessary for our present purpose is to note that there 
certainly are numerous distinct tribes amongst these 
independent aborigines, and that in describing them 
various travellers refer constantly to their resemblance to 
Malays, Igorrotos, Tagals, Soolooans, Dyaks, and other 
peoples of the Malay Archipelago. The reader will 
therefore be pepe for M. de Rialle’s conclusion that 
these aborigines belong to the great ethnic family known 
as Malayo-Polynesian. MM. Quatrefages and Hamy 
speak of them in the “Crania Ethnica” as “analogous 
to the Acheenese, Lampongs, and Eastern Sundanis, 
They are Indonesians, closely allied to Polynesians.” 
But there are ancient mixtures with other anthiopological 
elements. Whether these took place in regions from 
which the ancient immigrants came, or in Formosa itself, 
will probably never be known positively. The peopling 
of Formosa is probably due to successive invasions, 
doubtless far removed from each other ın point of time, 
by Malayo-Polynesians, and this, M. de Rialle believes, 
1s sufficiently proved by the great differences which, not- 
withstanding their common anthropological origin, have 
been observed by travellers amongst the various moun- 
tain tribes in the island. Whether a comparative study 
of the Formosan dialects with those of the Philippines, 
Borneo, the Celebes afid other parts of the Malay Archi- 
pelago, will carry the solution of the problem any farther 
than this remains to be seen; but there appears no.im- 
mediate prospect of any student being able to study the 
independent tribes of Formosa. They are as remote from 
us, for any purpose of accurate investigation, as ever the 
were, and far more remote than they were from the. Dute 
and Spaniards nearly three centuries ago. 
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THE AURORA? 
Il. 


E next come to the II-year period. On this the 
following pertinent remarks are made :— 

“Tt will be perfectly clear that it 1s chiefly observations 
from the Temperate Zone which have constituted the 
material for demonstrating the eleven-year period But 
as regards the Polar regions, it has been assumed that 
either the Aurora Borealis also follows the same laws in 
these parts, or that it appears with the same force and 
same manner all the year round. Neither of these alter- 
natives seem, however, to be right, as a series of observa- 
tions prosecuted with great care during fifteen years at 
Godthaab, in Greenland, have brought me to the some- 
what remarkable conclusion that, as regards the varying 
frequency of the Aurora Borealis at Godthaab, the Jaw 
seems to be the reverse of that ruling in southern latitudes. 

“These researches, which were effected by Mr. S. 
Kleinschmidt, extend over a period from August 1865 to 
May 1880. The number of days with aurore in the year, 
reckoned from August to May, were :— 


1865-66 66-67 6768 6869 69-70 7971 7172 7773 73-74 
97 n2 65 8&4 4&5 6. 32 41 73 
187475 7576 7677 7778 7879 7980 
97 97 104 69 100 75 


“ This series cannot, however, be accepted as giving the 
exact view of the relation between the varying frequency 
of the aurorz, because the state of the clouds would 
exercise a great influence on the visibility of aurore. If 
thus the Hous vary greatly from one year to another, 
this circumstance would greatly reduce the number of 
aurore. A closer study of the nebulous conditions at 
Godthaab, compared with the frequency of the aurorz, has 
caused me to consider that the number of aurorz decrease 
in proportion as the clouds increase in quantity. The 
above-recorded auroral totals must, therefore, be reduced 
to the same cloud unit, ze. it must be calculated how 
great the number would have been had the nebulosity 
been the same every year. By this we obtain the values 
given under N. Under S. is given the relation between 
the sun-spots in the same year (July to June). 


1865-66 66-67 67-68 68-69 6-70 
N. 862 91°3 674 809 51°7 
S. 23°5 61 183 60°r royo 
187374 74-75 75-76 7677 

N. 784 970 95% 1020 730 85°2 833 

S. 517 32'i I6 135 6'8 22 163 

“Tf the two series be compared it will be found that 
the law of relation between the EA iad of sun-spots and 
auroræ ts reversed. This fact will be still more apparent 
from Fig. 4, where both series of auroræ and sun-spots 
are shown graphically. 

“The few series of observations which we possess from 
other Polar regions, and which I have been able to analyse, 
indicate, though incomplete, similar conditions, 

“ As the greater part of the Godthaab observations were 
made in the morning, I have not only used the auroral 
days for my researches—reckoned from noon to noon— 
but also examined evening and morning aurore separately. 
The evening and morning aurore lead, as regards the 
eleven-year period, to the same conclusion as the auroral 
days, t.e. that the Aurora Borealis ts scarcest under sun- 
spot maxima?” ... 

“If we consider the relation between zenith and 
southern aurore in the various years of the Godthaab 
researches, we obtain the interesting result that the per- 
centages of zenith auroræ in the main follow those of the 
auroral frequencies, #.2., that at the periods of maxima at 

7 "Under the Rays of the Aurora Borealis.” By S. Tromholt. Edited 
D an Siewers. (London: Sampson Low and Co., 1885.) Continued from 
p. 
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Godthaab, the aurore which fall in the senith of this 
place or further north, are not only absolutely, but also 
relatively, more frequent than ai the periods of minima. 
And what deduction may be drawn from this? The 
deduction that the auroral gone in the course of the 
eleven-year period makes a movement too, of such anature 
that tt lies further north when"the sun-spots are in their 
minimum than in their maximum period. 

“ If this result be compared with what I have already 
propounded as to the eleven-year period in the Arctic 
regions, the interesting explanation will be obtained of 
the phenomenon, that this period in Greenland and 
similarly-situated places shows a reverse course to that in 
more southern regions. Zhe auroral maximum, occurring 
in the temperate regions simultaneously with the sun-spot 
maximum, ts due to the auroral sone being then in its 
southernmost position, which again causes an auroral 
minimum in ee regions, and, in a reverse manner, 
the auroral sone tts northerninost position when the 
sun-spots are in the minimum, which then causes an 
auroral minimun in the temperate regions and a maxt- 
snum one in those around tae Pole.” 





Fic. 4.—Companson of auroral frequencies at Godthaab with sun-spots. 
N = Northern hght frequencies , S = Spot frequencies 


These very beautiful results will show that there can be 
very little doubt about the movement of the auroral zone 
as a whole. 


The next point on which much light is thrown by Mr. 
Tromholt’s work is that the various appearances are in the 
main due to movements bringing auroral striz in different 
relation to the spectator :— 

“Tn one respect in particular my sojourn at Koutokeino 
was very instructive—viz. with regard to the understand- 
ing of the true shape and position, and the changes to 
which the aurora is apparently subjected when altering 
its elevation above the horizon. Partly through the 
frequency of the aurora, and partly by its appearance 
now in the north, now in tRe south, and“Row in the 
zenith, there were excellent opportunities of studying the 
modifications which the form suffered as it changed its 
position in relation to the observer. 

“From this I came to the conclusion that the great 
many different forms referred to might certainly be re- 
duced to a few fundamental ones In most instances the 
aurora forms belts or zones, which stretch across the earth 
in the direction of the magnetic east-west, which zones are 
formed by a conglomeration of thin sheets of luminous 
matter ranged one behind the other, their direction being 
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parallel with the inclination needle. The luminous 
matter ın these sheets is either even, diffuse, or divided 
into streamers. 

“Everything now depends on the position of the ob- 
server in relation to such a zone in order that it may 
appear in one form or the other. If he be very far from 
the aurora he will see an arc, diffuse or radiating, accord- 
ing to the nature of the luminous matter. , If he 
approaches he will most probably see several distinct 
arcs, the phenomenon gathering more force and the 
colours more life ; and when still nearer, the aurora will 
appear as a band, and, if the luminous matter be radiating 
and passes the magnetic zenith of the observer, he will 
behold the auroral corona.” 

He thus holds that a “band” is a near arc occupy- 
ing a higher position in the sky :— 

‘The auroral band is oftenest seen in those parts of 
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the globe which are considered to be the true home of the 
Aurora Borealis, but seldom, or hardly ever, in southern 
latitudes. What is chiefly characteristic ‘of the band in 
opposition to the arc, although no sharp line of distinction 
can be drąwn here either, is its great height above the 
horizon, but at what elevation it ceases to be band and 
becomes arc is naturally an arbitrary determination. The 
band, as well as the arc, may consist of equi-luminous 
matter, of streamers, and of so-called luminous clouds, 
and it is, to a higher degree than is the case with the arc, 
subject to the most violent changes of position, form, and 
motion, Particularly when the band consists of streamers 
it displays the richest variations and greatest beauty, the 
folds of the streaming drapery, the prismatic play of 
colour, and the Jight-waves, which with marvellous 
rapidity course through the graceful undulating rays, 
forming a spectacle of light, colour, and form which 


C, at 8h. rom. 
Fig. 5.-~Phases of an auroral arc, December 1, 1878. 


makes this variety of the Aurora Borealis the most 
charming of all. 

“ The perspective fundamental form of the arc, and also 
the band, may, in my opinion, be explained by the aurora 
forming one or several rings, or fragments of such, which, 
with the magnetic pole as entre, or, more correctly, with 
a point in the magnetic axis of the earth—viz. the straight 
line between the two magnetic poles—lie at a certain height 
above the earth’s surface. On account of the great cir- 
cumference of the earth, in proportion to the height of 
the aurora, only a small portion of such a ring would be 
visible at one time, and each observer only see his own 
portion, the situation of which in relation to Afs horizon 
and thẹ zenith will depend on Afs position in relation to 
the auroral ring.” 

The auroral streamers are closely assaciated both with 


arcs and bands, an arc or band composed of streamers 
often forming the basis for a colonnade of streamers. 

Before we proceed to the consideration of the corona, 
the following extracts concerning streamers and their 
apparent motions will be read with interest :— 

‘The streamers embrace a number of varieties, which 
have only one peculiarity in common—viz. that the direc- 
tion is very nearly vertical, and that the length is always 
greater than the width, The length differs greatly, from 
2° and 3° to 30° and 40° or more. The width 1s very 
difficult to estimate, on account of the constant motion ; 
a single streamer thus may form only a slender thread of 
light, while others may have a width of from 10’ to 1°, or 
more. Short streamers form often, as I have mentioned 
above, bands or arcs. The long streamers gather gener- 
ally in bunches, which may either remain isdlated, or 
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particiflarly when the aurora has previously formed an 
arc, stand parallel, in such a manner that the lower, in- 
tensest, ends nearly follow the track of the former atc. 
Bunches of streamers, standing high in the sky, are often 
fan-shaped, the broadest part pomting downwards. The 
intensest streamers have very clearly defined edges, but 





from these there are all sorts of variations down to the 
streak of light hardly visible. At the side of, and between 
very intense and defined streamers, the sky seems, by the 
contrast, unusually dark, and this may, perhaps, explain 
the d/ack streamers which some observers claum to have 
secn. 


à Fic. 8.—Bands and streamers (Koutokemo) 


“ The points of the streamers are usually faint and with 
no sharp line of demarcation. The stars shine through 
the’ streamers as through all other forms of the aurora, 
andit may, indeed, be a matter of doubt whether the 


strength of light of the. aurora is ever great enough to 
outshine “a bright star.” . 


“ The motion of the streamers.is twofold. First, longi- 
tudinally, as they strike upwards or downwards; and 
secondly, laterally, as they travel parallel either to the left 
or right. Sometimes this motion 1s slow, sometimes very 
quick, and particularly in the latter case the observer 
obtains the impression that the colonnade of streamers 
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1s furrowed transversely by waves of energy following in 
rapid succession, under the influence of which the 
streamers momentarily flare up. If this be the case, or 
the streamers really move, it is impossible to tell. 

“ The longitudinal course of the streamers is not appa- 
rently only, but in reality, very nearly vertical, as several 
facts prove that they point in the same direction as the 
Magnetic inclination needle.”. . . “In regions near the 
magnetic pole, where the magnetic inclination is greater, 
the streamers stand more perpendicularly than in more 
southern latitudes, where they form a smaller angle with 
the surface of the earth. 

“ Some students, as, for instance, Baron Nordenskjold, 
have advanced the theory that the streamers do not 
occupy this position, but lie more parallel with the earth ; 








and, indeed, when observing an apparently perpendicular 
streamer in the north, it may in reality form any angle 
with the horizon, and still seem to the eye to stand per- 
pendicular. But from various circumstances it is clear 
that the direction of the streamers is, as I have stated 
above—viz. parallel with the inclination needle. This is, 
in fact, derhonstrated not only by the streamers high in 
the sky, which form the upper part of the corona, but also 
by those which, under mtense aurore, stand either in the 
east or west, and which are then seen ‘from the side; so 
to speak, ze. they. stand very nearly perpendicularly, as 
indicated to all appearances by the streamers seen to the 
north ‘iz front?” 

The auroral corona, the grandest sight of all, is found 
at the instant a band or broken band forming a colonnade 


Fic. 9 —Coronas (Koutoksano), 


of streamers reaches the magnetic zenith in its progress 
from the north :— 

*“ Quick as lightning streamers break forth at the same 
moment on the southern side of the magnetic zenith, 
and as the aurora travels further and further southwards, 
the corona hggomes more ang more complete. In northern 
regions, where the aurora frequently appears high in the 
sky, in a northerly or southerly direction, there 1s often 
an opportunity of seeing this form of the phenomenon, 
when a band of streamers passes the magnetic zenith in 
its course north or swears It is, however, not 
always. that the aurora’s passing of the zenith has the 
effect of producing the corona; it is seldom the case 
when a band constituted of diffuse luminous matter 
passes this point, It is, in fact, the streamers which 
create‘the corona.” .., 





“fit be borne in mind that the course ot the auroral 
streamers is identical with that of the magnetic inclina- 
tion needle, it 1s easy to perceive the origin of the 
ordinary radiating aurora as well as the corona”... 

“This form of the Aurora Borealis, which generally 
indicates, at all events in southern latitudes, the culmina- 
tion of the aurora as regards splendour, colour, and deve- 
lopment, is produced by the streamers shooting from 
every part of the sky towards a common point—viz. the 
magnetic zenith. With*this point as centre they seem to 
radiate in every direction; some are very long, others 
short, while some form rays or bands one above the other. 
The heaven thereby assumes the appearance of a huge 
cupola, or tent of fire. In reality the streamers are all 

arallel ; their appearance of radiating in all directions 
om a central point with various angles being due to 
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paan causes—viz. by the points of the streamers 
eing further distant than the bases. Itis the same per- 
spective peculiarity which causes the lamps in a street or 
the trees in an avenue to appear to meet in the distance. 

“ The centre of the corona is sometimes dark—that ıs to 
say, the sky is seen between the streamers, at other times 
the central part is filled with luminous matter. ° 

“Tt 1s not only the streamers which contribute to form 
the corona ; on the contrary, all the forms of the aurora 
lend their beauty to produce this magnificent display. If 
to this is added that the Aurora Borealis in such moments 
develops its greatest strength, richest colour, and most 
intense light, it will be understood that the corona is that 
form of the phenomenon which possesses the greatest 
magnificence and most striking beauty.” 

With regard to the height of the aurora, a preliminary 
examination of the observations made in the plane Kouto- 
kaeino-Bossekop gives from 50 to 100 miles, an average of 
18 measurements giving 70°2 miles or 113 kilometres. 

From this long article on aurorz, the reader must not 
think that our author is exclusively occupied with them. 
His two volumes are admirable examples of what books 
of travel should be, and it falls to the lot of few travellers 
to have such an interesting region to explore, or to have 
such an important piece of scientific work to accomplish. 





THE BRITISH ASSOCIATION 


OvR readers are aware that at the approaching meet- 

ing of the British Association it has been arranged 
to have discussions in Section A on kinetic theories of 
gases and on standards of white light. Prof. Crum 
Brown has consented to open the discussion on the 
kinetic theories, and has drawn up the following short 
abstract of points to which he proposes to allude. It 
would be convenient if persons desiring to take part in 
the discussion would forward their names, with, if possible, 
a short abstract, to the recorder, Prof. W. M. Hicks, Firth 
College, Sheffield. 


Difficulties connected with the Dynamical Theory of 
Gases.—Prof. Crum Brown. 


The Dynamical Theory of Gases appears at first sight 
to furnish a very complete explanation of all the pro- 
tties of gases, both physi and chemical When, 
owever, we come to details, difficulties and apparent 
contradictions make their appearance, These difficulties 
have been pointed out from time to time, and some 
attempts have been made to show that they are not really 
fatal to the theory as usually stated ; but ıt may be useful 
that some of them should he brought at this time before 
the section and regularly discussed 

I shall here merely mention some of these difficulties, 
as the explanations which have been given of them will be 
better supphed by others in the discussion. 

1. The difficulties connected with the doctrine, that 
energy communicated from without to a gas ts equalls 
shared among the whole of the degrees of arden of t 
molecules, This leads to a relation between the numbers 
of degrees of freedom and the ratio of the specific heat at 
constant pressure to that at constant volume. This ratio 
is for mercury gas almost exactly 5:3, from which it would 
appear that the molecules of mercury gas have not more 
than three degrees of freedom—in other words, that the 
whole energy of mercury gas is kinetic energy of trans- 
lation of the molecules. But even if we assume that the 
molecules of mercury are spheres, perfectly smooth and 
perfectly rigid, the fact that mercugy vapour has a spectrum 
points to some form of energy of a vibratory kind. Again, 
the gases, the molecules of which are supposed to con- 
sist of two atoms, have the ratio of the specific heats 
nearly equal to 7:5 (it seems always to be a little greater 
than this, which increases the difficulty). This points to 
five degrees of freedom of the molecule, which would be 








consistent with the hypothesis that these molecules con- 
sist of two smooth, undeformable spheres at a constant 
distance from each other, the five degrees of freedom 
being three of translation and two of rotation about two 
axes, any two at right angles to each other and at right 
angles to the axis of the molecule, that is, the line joining 
the centres of the two atoms. But here also we have 
spectra, and in addition the phenomena of dissociation 
lead to a belief that the firmness of the union of the two 
atoms diminishes as temperature rises, and it is difficult 
to reconcile this with a constant distance of the two atoms 
from one another in the molecule. Any variation in this 
distance would be a new degree of freedom in addition 
to the five allowed by the theory. 

All attempts to reconcile chemical action and chemical 
equilibrium with dynamical conceptions seem to require 
the assumption of vibrations of the atoms in the molecule, 
under the influence of forces depending on the distances 
of the atoms from each other, and perhaps in addition to 
these, vibrations of the atoms as parts of the molecule, 
vibrations of the atoms themselves. In molecules, even of 
a comparatively simple kind, such considerations imply 


many degrees of freedom, certainly far more than the 
dynamical theory of gases as usually understood will 
admit. 


2. Difficulties connected with the doctrine that energy 
of each kind ts distributed among the molecules according 
to some form of the law of probability. 

This implies that in a gas at any temperature there are 
molecules in the condition as to energy which is the 
average condition of the gas at any other temperature. 
That, for instance, at the iA ea atmospheric temperature 
there are molecules ın the condition which 1s the average 
condition at a red heat. 

This seems inconsistent with what is usually regarded 
as true, viz, that there are limiting conditions of tempera- 
ture and pressures, on the one side of which certain chemical 
changes occur, while they do not occur at all on the other 
side. Thus at ordinary atmospheric temperatures and 
pressures, hydrogen and oxygen show no tendency to 
combine. Ata red heat they combine almost completely. 
At ordinary temperatures phosphorus combines slowly 
with oxygen if the pressure of the oxygen is below a cer- 
tain limit (dependent on the temperature), but apparently 
not at all if the pressure of the oxygen is above that lmit. 
Many other cases might be mentioned, but these may 
suffice as instances. It is difficult to understand the 
existence of such definite sharp limits, if the energy is 
distnbuted among the molecules sprees to any 
asymptolic law. In such a case the rate of chemical 
action might be expected to diminish, but not to become 
zero. 

I have brought forward these instances of apparent 
contradıction between the conclusions of the dynamıcal 
theory as usually stated, and observed facts in the pon 
that they may be cleared up. This may conceivably be 
done in two ways—either by showing that the facts have 
not been accurately observed, or that the conclusions 
have not been legitimately drawn from the theory. 





NOTES 

THE Iron and Steel Institute holds its summer meeting in 
Glasgow on September 1-5. The programme includes excursions 
down the Clyde and a visit to the Forth Bridge Works. The 
following is the list of papers down for reading :—On the iron 
trade of Scotland, by Mr. F. J. Rowan, Glasgow ; on the rise 
and progress of the Scotch steel trade, by Mr. James Riley, 
Glasgow, Member of Council; on the present position and 
prospects of processes for the recovery of tar and ammonia from 
blast furnaces, by Mr. Wm. Jones, Langloan Ironworks, N.B, ; 
on the structural features and working of the South Chicago 
blast furnaces, by Mr, F. W. Gordon, Philadelphia, and Mr. 
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E. C. Potter, Chicago, U.S.A. ; on certain accessory products 
of the blast furnace, by Mr. T. Blair, Wingerworth Ironworks, 
Derbyshire; on a new form of cupola furnace, by Mr. James 
Riley, Glasgow ; on a new form of pyrometer, by Mr. A. von 
Bergen, Middleton Ironworks, Darlington ; on the ancient and 
modern methods of manufacturing tin-plates, by Mr. Philip W. 
Flower, Melyn Tinworks, Neath; on the manufacture of basic 
steel on the open hearth, by M. Pourcei, Bilbao, Spain; on. the 
Forth Bridge, by Mr. Benjamin Baker, M.J.C.F., London. 


THE International Telegraph Conference was opened at Berlin 
on Monday by Dr. Stephan, German Postmaster-General. No 
fewer than 33 States and 17 telegraph companies are repre- 
sented, and about 72 delegates had already assembled to day. 
Dr. Stephan opened the sitting with an address, in which, in 

‘the name of the Geiman Emperor, he bade the delegates 
welcome, and made some general observations on the rapid 
development of telegraphic science and communication, as well 
as on the desirability of placing the advantages of this science 
stul more within the reach of all classes. On the motion of 
the English delegate, Mr. Patey, Dr. Stephan was elected 
President of the Conference, which then proceeded to appoint 
two committees—one for the consideration of tariff questions, 
the other for matters of technical administration. Dr. Stephan 
then thanked the Swiss Government for presiding so successfully 
over the International Telegraph Bureau (of Berne), and the 
Bntish Government for duties ıt had undertaken since the last 
Conference at London (1875). He also adverted to the memory 
of several deceased members of that Conference, including Sir 
William Siemens. 


AMONG those on whom the degree of LL D. was conferred at 
the recent Graduation ceremonial of Edinburgh University are 
Prof. John Anderson, M.D., F.R.S., Superintendent of the 
Imperial Indian Museum of Calcutta, Professor of Comparative 
Anatomy in the Medical College of Calcutta, Fellow of Calcutta 
University ; Dr. Johann Georg Buhler, Ph.D , C.I.E., Professor 
of Sansknt in Vienna University ; and M. Antoine d’Abbadie, 
Member of the Pnstitute of Fiance, well known for his writings 
in geology, astronomy, and Oriental matters. 


On any Tuesday, Thursday, or Saturday, until the end of 
September, persons of archeological tastes may visit the rooms 
of the Royal Archeological Institute, Oxford Mansions, near 
Regent Cucus, to see the large and most interesting collection 
of antiquities which Mr. W. M. Flinders Petiie, working under 
the auspices of the Egypt Exploration Fund, has discovered 
at the Nebireh Mound, which is now established to be the site 
of the famous Greek-City of Naucratis, and the cradle of Greek 
art. The thorough exploration has resulted ım laying bare what 
was the earliest Greek settlement in Egypt, and in bringing to 
light archeological treasures beyond price. Innumerable objects 
of purely Greek art, statuettes, terra-cotta figures, painted vases, 
votive offerings, bronzes, sculptures have been found, together 
with an immense quantity of pottery ın considetable variety. 
Naucratis was a city of potters, and Athenzeus states that her 
celamic productions were im great vogue around the shores of 
the Mediterranean. In the mound which covered the city 
potsherds were_found in well-defined layers of different cen- 
turies, susceptible of exact classification, and as such forming an 
interesting chapter ın the history of Greek art. The collection 
is particularly rich in the aichaic vanety of white faience 
pottery, of which, prior to Mr. Petite’s labouis, only three or 
four pieces were known to exist. He found bowls by the 
hundred.’ The connection of Greek pottery with that of Egypt 
is shown at every step, showing how the one descended by 
gradual steps from the other. The scarabœi, amulets, pictorial 
ornaments, deities, tiles, and other articles found in early Greek 
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tombs all around the Mediterranean have been found amid the 
rains of Naucratis in the very workshops where they werd, pro- 
duced. The sites of several factories were brought to light, each 
containing many samples of their products. One of these was a 
Greek manufactory of scarabs for exportation, full of* such 
blunders as forgigners would make in the hieroglyphs. In another 
part of the city what had evidently been a flourishing iron 
manufactory was unearthed, where every stage of production 
was carried on by Greek workmen, for ore, slag, and finished 
tools have all been found. The tools are principally chisels for 
working in wood, but there were also an axe, a hoe, a sickle, 
knives of various kinds, bodkins, and, what is a total novelty in 
aicheeological discoveries of this kind, fishhooks. There is 
satisfactory proof forthcoming that this scene of early Greek 
iron-working was in full vigour in the sixth century before 
Christ. 


AT the monthly meeting of the Entomological Society of 
London, held on August 5, J. W. Dunning announced that a 
Royal Charter of Incorporation had been granted to the Societys 
It bears date July 20, 1885. The Ethnological Society was 
founded in 1833. 


WE are glad to know that there 1s now a chance that the 
teaching of geogiaphy, which has been one of the blots of our 
ordinary English education from the many colleges downwards» 
will be put upon a proper scientific basis, At present it 1s 
usually made a tesk for the memory rather than an instrument 
of education. Messrs. Macmillan, in announcing a new series of 
Geographical Text Books, have the courage to state that ‘‘the 
first principles of geography, however, cannot be effectively 
taught from books. They must be enforced practically from 
familiar local illustrations.” In apreliminary volume, therefore, 
the teacher is taught how to lay a solid geographical basis, 
founded upon the pupil’s own personal experience. Throughout 
the series the fundamental idea will be to present the essential 
facts in such a way as will show their relationship to each other. 
The physical features will be connected with the chmatology of 
a country, and both will be shown to affect the distribution of 
life, while the bearing of all these influences upon human history 
and commercial progress will be constantly kept in view. The 
boundaries of parishes and countries, the positions of towns and 
the diffusion of population, will be linked with their geo- 
graphical explanation. A knowledge of the topography of 
a country, and of the local names by which it 1s expressed, 
will be shown to be the necessary accompaniment of an 
adequate knowledge of the history of the inhabitants. In 
short, it should be a constant aim to represent geography not as 
a series of numerical tables or a string of disconnected facts, but 
as a luminous desciiption of the earth and its inhabitants, and of 
the causes that regulate the contrasts of scenery, climate, and 
life. Messrs. Macmillan have placed the editorship of the series 
in the hands of Mi. Archibald Geikie, F.R.S., Director-General 
of the Geological Survey of the United Kingdom, and have 
already secured the co-operation of Mr. H. W. Bates, F.R.S., 
Mr. Clements R. Markham, C.B., F.R.S., Mr. John Murray, 
Ph.D., F.R S.E., Mr. E. B. Tylor, D.C.L., F R.S., Mr. A. 
R. Wallace, LL.D., F.R.G.S., Rev. Edmond Warre, D D., 
Head Master of Eton, Rev. J. E. C. Welldon, M.A., Head 
Master of Harrow, and others. 


Ir has been decided to withhold from publication the Report 
of Drs. Klein and Gibbes upon Dr. Koch’s discoveries ın rela- 
tion to the germ theory of cholera, until the conclusions of a 
committee appointed by the Secretary of State for India with 
reference to that Report are also ready. 


We have received from Mr. Lawton, of Hull, a communica- 
tion with regard to preventing collisions with icebergs. He 
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has had frequent opportunity of noting the phenomena of echoes 
by theans of steam-whistles, guns, fireworks, &c., and has 
received distinct echoes from various surfaces, some of which 
were not very promising. The sails of vessels and an approach- 
ing fog-boat, referred to by Prof. Graham Bell, are additional 
sources of sound-reflection, but Mr. Lawton thinks that the 
echo in the case of the latter must have come from some other 
surface than the bows of the boat, which, unless very bluff or 
square, would have a tendency to reflect the sound at right 
angles. If it be true that in Atlantic voyages the sound of the 
steam-whistle is echoed back by the fog itself, then, Mr. Lawton 
thinks, the echo from an iceberg enveloped in the fog would be 
much sharper, more abrupt, and easily distinguished from that 
returned by the fog, which, from its varymg density and elas- 
ticity, would more resemble a prolonged rumble. The import- 
ance of this subject, the number of hyves and amount of propeity 
at stake would point to the importance of having every reason- 
able theory tested by ‘those most interested—viz. shipping 
gompanies, captains of steamers and sailing vessels crossing the 
Atlantic and those going to Australian and New Zealand by 
the Cape. In the present case this can be very easily done 
by means of the steam-whistle, ship’s bell, guns, &c., ın broad 
daylight near an iceberg; the circumstances, such as its size, 
bearing, and distance, the direction and force of the wind; and 
then it should be noted whether an echo is perceptible or not. 
Mr. Lawton appears to have gone to some trouble im bringing 
the subject to the notice of shipping companies concerned, and 
of describing the method of carrying out the few simple experi- 
ments needed to demonstrate the value of his theory, but ade- 
quate attention does not appear to have been given to his 
suggestions. We give them in a brief form here, in the hope 
that they may be fairly tested in the presence of an iceberg in 
daylight in such a manner as to enable shipmasters to estimate 
the practicability of the theory. He found that, during artillery 
practice near Hull, the opposite Lincolnshire coast, two miles 
off, retuned echoes. There are no objects of greater height 
than a few cottages there, and it occuned to him the pheno- 
menon of echoes might be utilised by vessels in iceberg regions 
with more safety than the temperature test, especially if the 
wind and current be from the ship towaids the beg. Most ice- 
bergs will present numerous reflecting surfaces at right angles 
to any passing ship, and it is anticipated that these surfaces 
would echo a short but full blast of the steam-whistle at a suffi- 
cient distance, say one or two miles, for the ship’s course to be 
slightly altered in case the berg was right ahead. If such a 
blast is blown in daylight in the presence of a beig for purposes 
of experiment, the distance and beaming of the berg, and the 
force and direction of the wind should be noted. If at the time 
a high sea or swell prevailed, the whistle should be blown when 
the ship is on the crest of the wave. As fog ıs a better con- 
ductor of sound than dry air, it is when an iceberg is enveloped 
in fog, as is often the case on the banks of Newfoundland, tbat 
Mr. Lawton’s theory, if true, would be of any value, as it could 
not only indicate the distance of the berg approximately, but 
also 1ts bearing from the ship. 


Tux Sadlers’ Company have established four studentships, 
each of the annual value of 30/., and tenable for two years, at 
the Finsbury Technical College of the City and Guilds of 
London Institute. The studentships will be competed for at 
the entrance examination, to be held at the college on October 1, 
and are open to pupils above fourteen years of age who are 
attending or who have attended any public elementary school in 
the United Kingdom, The Court of the Salters’ Company has 
agreed to raise their annual subscription to the Technical Institute 
from 5257. to 10007. 

Dr. TRIMEN, director of the Royal Botanical Gardens of 
Ceylon, has just published a systematic catalogueof the:flowering 


plants and ferns indigenous to or growing m Ceylon. The 
list gives the botanical, Singhalese, and Tamil names, and is a 
complete index to Thwaites’s ‘‘Enumeratio Plantarum Zeylaniz,” 
but it differs from the latter work in the sequence of the families 
or natural orders. In addition to the Aowerıng plants and ferns, 
Dr. Trimen has added five natural orders—viz. Rhizocarper, 
Lycopodiacer, Isoeteæ, Selaginellacew, and Characeze, The 
catalogue includes 156 natural orders, 1071 genera, and 3249 
regular species, with 408 varieties, some of which may prove to 
be distinct species. The catalogue is issued as a number 
of the Fournal of the Ceylon Branch of the Royal Asiatic 
Society. 


THE weather in Southern Norway in June has been very 
remarkable, and we must go back to the year 1869 to find any- 
thing similar. The weather, early in the month, was very cold,, 
the average being only 56°'5 F., while on the 11th the tempera- 
ture fell to 35°°8 F., a temperature which has not before been 
iegistered in Christiania in June, at all events not since 1867. 
Towards the end of the month the temperature in Christiania 
was abnormally high, reaching, on the 28th, 79°°3 F.in the 
shade. The rainfall was only half of the normal quantity, As 
well in May as June, the weather was below the average for the 
whole country. At Roraas the temperature fell on June 2 to 26° 6, 
The information received of the weather in the north of Norway 
to the middle of July shows that the weather had till then been 
very cold, the highest temperature being only 44°°6 to 46°°8 F. 
in the day and below freezing-point at night. It is popularly 
supposed that this is due to the enormous ice masses which 
have this summer descended from the Polar regions on the 
American side right into the Gulf Stream, which has thereby 
become greatly cooled, a circumstance immensely influencing 
the weather in Norway. Seal-hunters returning to Tromso from 
the White Sea and adjacent wateis report that large masses-of 
dnift-ice are 1n motion towards the Norwegian shores ; but thereare 
as yet no reliable news fiom the Spitzbergen seas. On the other 
hand, we learn from captains who have returned from seal hunting 
on the east coast of Gieenland and the sea north of Iceland that 
hardly any weie caught, owing to the enormous ice-masses 
which are descending along the east const of Greenland this 
summer, gieatly in excess of previous years. It may be re 
membered that last yea: the reverse was the case here. Lieu~ 
tenant Holm, who has been wintering on the east coast, reported 
that the sea was very free from ice even at the troublesome 
glacial promontory of Tuisortok, which has only once before 
been passed by Europeans, viz., Graah, It seems indeed that 
abnormal conditions prevail this summer throughout the Polar 
seas, and 1t will be of interest to learn what the state of the ice 
actually is north and north-east of Spitzbergen. 


A VERY interesting exhibit eat the Inventions Exhibition is 
that of “Brin Frères” for the illustration of thew method of 
extracting oxygen and nitrogen from atmospheric an by the 
agency of barium oxide and peroxide. A description of the 
process is given in a small pamphlet, but the English requires a 
little correction. in places to be clearly understandable. The 
process of oxygen extraction by means of baryta is now very old, 
but has never yet been made ieal practical use of, the baryta 
becoming inactive after some time. This is no doubt due to the 
absorption of carbonic acid by*the baryta froni The air. In this 
process air freed from carbonic acid and water by caustic soda is 
passed over barium oxide heated in iron retorts to a temperature 
not exceeding 600° C. The temperature is regulated by a pyro- 
meter which regulates at the same time the supply of gas to the 
funace. Under these conditions the oxygen of the air is 
absorbed by the baryta, peroxide of barium being formed. The 
nitrogen, which appears to be very pure, is collected, separately 
for usen the production of ammonia. On heating the peroxide 
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of barium to full .edness pure oxygen is given off. At this stage 
of the process the retorts are evacuated by a powerful pump, so 
that the operation takes place in a vacuum or nemly so, The 
operations are continuous, and as long as the baryta is kept 
anhydrous and fiee from carbonic acid the same quantity will 
apparently last an indefinite time. The most interesting and 
perhaps the most useful part of this invention, or application, is 
the production of ammonia by a very direct process. The 
nitrogen obtained as above is passed over a mixture of baryta 
with caibon—charcoal—heated to some unknown temperature, 
about 300° C., certainly not higher. It is necessary, however, 
that the nitrogen be moist, a condition which is attained by 
passing it through water before it comes in contact with the 
muxture of baryta and charcoal. The product is really a car- 
- bonate of ammonia and not free ammonia, the water becoming 
decomposed under the conditions named, its hydiogen combining 
with the nitrogen and its oxygen forming carbonic acid. The 
ammonium compound seems to be formed im considerable 
amount, and the process should, when carried out on a lage 
scale, be a valuable one. 


A USEFUL summary of anthropological work accomplished 
during the year 1884 has just been issued by Prof. O. T. Mason, 
curator of the ethnological department, National Museum, 
Washington. Besides a copious bibliography of the subject, 
special notices and even extracts are given of the more important 
papers on ethnology, archzeology, and other branches of anthro- 
pology that have appeared in the scientific periodicals of Europe 
and Ameiica, Thus detailed 1eference 1s made to the work of 
the British Association Anthropometrical Committee ; to Prof. 
W. H. Flower's paper in the ¥ournal of the Anthropological 
Institute on the size of the teeth as a racial charactenstic; to 
Prof. A. H. Keane’s ethnology of Egyptian Sudan, contributed 
to NATURE; to E. F im Thurn’s articles in Ziehere on the 
natives of British Guiana; to Dr.’ Charles Rau’s paper on ‘‘ Pre- 
historic Fishing,” in vol. xxv. of the Smithsonian Contributions 
to Knowledge; and to A. Chavero’s great work on ‘‘ Mexico 
à traves los Siglos,” the first volume of which 1s completed, 
bringing the subject down to the arrival of the Spaniards. It is 
~atisfactory to notice that the Philadelphia Academy of Sciences 
has created a chair of ethnology and aicheology, to which Dr. 
Daniel G. Bunton has been appointed. The field of anthro- 
pology 1s now so extensively cultivated in the Old and New 
World that annual summaries of this sort have become indis- 
pensable. 

THE Swedish Professor Warning has proceeded to Fin- 
marken in order to study the Arctic flora on the Norwegian 
coast. 


On July 20 and 21 two temible cyclones passed over the 
central part of Sweden, followed by rain and lightning. In 
several places hundreds of old trees were uprooted, and a clear 
road made in forests upwards of filty yards wide. In one place 
a large wooden snowplough lying by the road was smashed to 
atoms. Fortunately no one was injured. 


AT the University examination just concluded ın Copenhagen 
there were seven lady candidates, all of whom passed, four gaining 
precaleris, two gyedabilis, and ong Aaud tl/audabiss. Five of 
these ladies took the mathematics and natural science degrees, 
and only two the philological. 


DURING the last two years several Celtic tumuli in the district 
of Geinberg, in Upper Austra, have been opened and found to 
contain valuable relics of prehistoric times. A few days ago a 
similar, tumulus was discovered near Mattighofen, in the same 
neighbourhgod, and among its contents was found a diadem of 
pure gold, richly: carved in the well-known style of old Celtic 
art. 
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Mr. Davip Douctas, of Edinburgh, has issued'a new adition 
of the late Charles St. John’s “Tour in Sutherlandshire,” a 
fitting companion to the author’s well-known ‘ Wild Sports and 
Natural History of the Highlands.” There is an interesting 
sketch of the guthor’s life by his son, and a long appendix on 
the fauna of Sutherlandshire, by Mr. J. A. Haivie-Brown and 
Mr. S. E. Buckley. 


Messrs. CASSELL & Co. have issued the second part of vol. 
iv. of their ‘‘ Encyclopedic Dictionary,” extending from ‘‘ Inter- 
link” to “Melyris.” As there 1s no editors name on the title- 
page, we presume that Mr. Robert Hunter, who devised the 
work, and edited the early parts, is not now connected with it. 
A work of such minuteness as this ought to have had “ Laramie ” 
as a well-known geological term. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Sfacacus cynomolgus 6) 
fiom India, presented by Mr. S. G. Coles; a Persian Gazelle 
(Gasella subgutterosa &) fiom Persia, presented by Mr. John 
Stanley Cater; two Madagascar Porphyrios (Porphyrio mada- 
gascariensis) from the Gold Coast, West Africa, presented by 
Mr. E. North Newenham; a Cockateel (Calopsetta nove- 
hollandia) from Australia, presented by Mr. J. Wand; four 
Martnican Doves (Zenaida martinicana), a Moustache Ground 
Dove (Geotrygon mystacea), five Dominican Kestrels (Zinnun- 
culus dominicensis), a Violaceus Night Heron (Nycticorax 
violaceus), two —— Colins (Ostyx —— 6 6) from St. Kitt’s, 
West Indies, presented by Dr. A. Boon, M.R.C.S..; a Common 
Viper (Vipera berus), British, presented by Mr. C. Smallman ; 
a Ring-taled Coati (Nasua rufa) from South America, a 
Golden-crowned Conure (Conurus aureus) from South-East 
Brazil, a Greater Sulphur-crested Cockatoo (Cacatua galerita) 
from Australia, deposited. 





OUR ASTRONOMICAL COLUMN 


OCCULTATIONS OF VESTA.—The mino planet Vesta will be 
twice occulted by the moon during the next autumn, and though 
observation of such a phenomenon is more a matter of curiosity 
than of astronomical utility, we may note the circumstances of 
each case. The first occultation will take place on October 27 ; 
the planet disappears before the moon is above the horizon at 
Greenwich and reappears at 7h. 50m. at 204°, less than ten 
minutes after the moon has risen. The second occultation occurs 
on November 23, the disappearance at gh. 25m. on an angle of 
28°, the reappearance at gh. 46m. at 347° from north point, 
reckoning the angles as in the Nasica? Almanac. At this time 
Vesta is near aphelion, and therefoie will not be brighter than a 
star of the seventh magnitude. 


ANTHELM’s Nova oF 1670.—Mr. G. Knott has lately had 
under observation the small star situated close to the position of 
the star in Vulpecula discovered by Anthelm in June 1670; the 
star is No. 1814 of the Greenwich Catalogue for 1872. From 
comparisons made between July 10 and zo, Mr. Knott found it 
about 10} or 11 mag., and equal to a star following it 12 seconds, 
and 4'5 to the north. It was estimated of the same brightness 
in August 1872, but a magnitude brighter in April 1852. In 
1861, when it was I2m., Mr. Baxendell remarked that ‘‘no 
adjustment of the focus would bring the star up to a sharp point 
on the night of June 1,” and a week earlier Mr. Hind had 
noticed ‘‘n hazy ill-defined appearance about it, which is not 
perceptible in other stars in the same field of view.” 

A rigorous reduction of Picaid’s observations of Anthelm's 
star, hick are printed in Lemonnier’s ‘“ Histoire Céleste,” 
gives its place for 1670 o— 


R.A. 19h. 34m. 5°338.” Decl. + 26° 31’ 41°°5, 
the right ascension being the more uncertain element and liable 
to an error of quite two seconds. Bringing this place up to the 
beginning of 1872°0 we have— 

R.A. 19h. 42m. 21°60s. Decl. + 26° 59’ 454, 


which differs —3 81s. in right ascension and —33”'I in declina- 
tion from the Greenwich catalogued position. 
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In fhe Fournal des Savans, 1671, the new star is said to have 
followed 8 Cygni on the meridian by 16m. , which would 
give its right ascension in precise agreement with the Greenwich 
obserwations of the small star No, 1814. 


THE CINCINNATI OBSERVATORY —The eighth part of the 
publications of this Observatory has been circuited, and con- 
tains the observations of comets made in the year 1883. It is 
noteworthy as i a pretty complete report on the 
phenomena of Pons’ periodical comet of 1812 at its reappear- 
ance: the features of the tail were particularly studied, and the 
discussion of the observations, based upon the theory of Dr. 
Bredichin, has been found to add confirmation to that theory; 
they are best satisfied with a value of I ~ yw, a little less than 
2°5, corresponding to his second type; and this value nearly 
accords with that inferred by Dr. Bredichin himself in hs 
memoir, ‘‘ Les syndynames et les synchrones de la cométe Pons- 
Brooks (1883-84),” from a large number of observations by 
different observers. Thirteen plates form part of this publica- 
tion, affording highly interesting details on the physical aspect 
of the comet from October 30, 1883, to January 26, 1884. The 
&rawings were partly made with the 11-inch refractor, and partly 
with the finder of 24 inches aperture, and an opera glass. On 
Jamiary 13 the comet was equal in brightness to a Pegasi. 

The Cincinnati Observatory is now under the direction of 
Mr. J. G. Porter. The observations contained in the publica- 
tion last issued were made by Mr. H. C. Wilson while in 
temporary charge. 


TEMPEL’s COMET, 1867 IL—Dr. Schur searched for this 
comet unsuccessfully with the great refractor at Strassburg on 
many evenings in March and April: M. Gautier’s calculations 
showed that the chance of observing the comet at this return to 
perihelion was but small. The next return, in the spring of 
1892, will take place under much more advantageous conditions. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 16-22 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed. ) 

At Greenwich on August 16 
Sun rises, 4h. 49m. ; souths, rah. 4m. r'os.; sets, rgh, 19m ; 
on on meridian, 13° 37’ N. : Sidereal Time at Sunset, 
17h. Im. 
Moon (at First Quarter on August 17) rises, 12h. 3m. ; souths, 
17h. 10m, ; sets, 22h. 10m. ; decl. on meridian, 12° 21’ S. 


Planet Rises Souths Sets Decl on meridian 
h m h. m. h m e? 
Mercury ... 7 18 13 30 19 42 I 32N. 
Venus... 7 24 13 50 20 16 4 25N. 
Mars o 46 9 4 17 22 ua 38 N. 
Jupiter 6 27 13 12 19 57 n 15N. 
Saturn o 32 84I ... 1650 ... 22 BN. 
Oceultations of Stars by the Moon 
Co: nding 
August Star Mag. Disap. Reap. — right for 
inverted image 
os ied B.A.C, 6287... 6... 23 go da. O 35%.. 168 aye 
2I B.A.C. 6292.. 6 O 8.. I I5... I15 328 
22... p' Sagittarh ... 4 .. O 35... I 39... 157 29I 
* Occurs on the following day. 
The Occultations of Stars are suchas re ibleat reenwich. 
August h. 
I9 m I Mercury stationary. 





GEOGRAPHICAL NOTES 


THE Dutch journals contam an account of the Dutch scientific 
expedition, in March and April last, to examine the upper course 
of the Surinam River. The membérs are well satisfied with the 
resalt, Their success was due in great part to the rainy season 
not setting in till towards the end of the journey. They were 
thus enabled to examine the rocks along the course, which in 
periods of high water are hidden from view. Their first station 
was Phaedra on the left bank of the Surinam ; the next the Tafra 
Rocks which lie in the middle of the stream. Here they were 
forced to leave their steamer and continue in a fishing-boat. 


At Beigendal they took the height of the neighbouring Blue 
Mountam, which they ascended, and from which they had a 
view of the various mountain chains of Surinam. In general 
the mountains of this 1egion are covered with trees, but the 
Blue Mountain is mte bare. Near the mouth of the Sara 
creek the travellers fist met some villages of the bush n 

At Toledo, a negro village, they came to the end of ther 
forward journey. On the return they visited gold fields near 
Broko Pondo, where they made themselves acquainted with the 
native methods of washing the gold. From a geological point 
of view the expedition was fortunate ; but the rapid travelling 
and short stoppages prevented much being done by the zoologist. 
Professor Martm has made a collection of the rocks in various 
paits of the Surinam. 


WRITING from Ciudad-Bolivar in May, M. Chaffanjon 
continues his report to the Paris Grographical Society (the mst 
party which we have already referred to) on his oration of 
the Orinoco. Since the date of his last letter he e a joumey ` 
with two Indians of the Arigua tribe up the Caura River to its 
source, He passed freely through the territory of various tribes, 
such as the Arebatos, Panares, and others who are notorious for 
their cruelty, and he obtained from their chiefs a mass of curious 
information respecting their manners and religious beliefs. In 
an endeavour to obtained a complete skeleton, he was surprised 
by a band of Indians, who attacked himself and his followers. 
He escaped with great difficulty, and accompanied only by one 
of Ins guides reached the Caura, and continued his journey, in 
which he was much impeded by the rains. He was also able to 
visit and study the Yaruros and Mapayes tribes. 


THE last Bulletin of the Royal Geographical Society of 
Belgium (1885, No. 3) contains a paper by the secretary on the 
Congo question, describing the explorations made in the basin 
between 1485 and 1877, the formation of the International Asso- 
ciation, the creation of the Free State, and finally a description 
of the basin. M. Lancaster continues his notes on four months’ 
jouineyings in Texas, and M. Fontaine contributes a general 
paper on the geography, productions, trade, &c., of Dutch 
Guiana. 


Dr. Haacke and Dr. Bernays are zoologist and surgeon 
respectively to the Australian expedition to New Guinea, to 
which we have already referred. The main objects of the expe- 
dition are stated to be to ascertain and fix the geographical 
features of New Guinea, and the nature of its fauna, flora, 
geology, and climate. It has been decided to Make if posstble 
the Aird river the base of operations. 


AT a late meeting of the Geographical Society of Rio de 
Janeiio M. Alcenar Œranpe read a paper on geographical 
neology and neography. He 1eferied to the necessity of intro- 
ducing into geography reforms consisting mainly of the creation 
of new names and of umform orthography. His remarks, 
though of universal application, had especial reference to Brazil. 
He concluded by suggesting the appomtment of a commussion 
to examine the followmg questions :—-(1) Should there be a 
eographical neology for Brazil—that is to say, a nomenclature 
or places in the empire in which the repetition of the same 
name for different places would be avoided by substituting other 
names? (2) Should there be q geographical neography, or cor- 
rection of the orthography of geographical names in such a way 
that the spelling woad. in all, cases be uniform ? (3) Assuming 
these two questions to be answered in the affirmative, how 
would these reforms be best carried out? The questions were 
referred to a commission for its report. 


THE current number of Petermanns Mittheilungen contains a 
project for a new political map of Afnca, with some observa- 
tions on the principles of politcal geography, by Prof. Ratzel. 
This is accompanied by a double map of Africa. In one 
the content is coloured accogding to the preygjing occupations 
of the population—agniculture, agriculture with cattle-breedmg, 
pastoral, and the chase; in the second it is coloured according 
to the people who form states—e.g. Arabs, independent Negroes, 
Zulus, &c Dr. Stange writes on the orometry of the Thuiringer 
Wald. The most important paper in the number is that by Dr. 
Radde, entitled ‘‘A Physico-Geographical Sketch of Talysch 
in the North-Western Elburz,” which was orginally written for 
m entomological work being brought out by the Grand Duke 

icholas. 


. 
THE last number of the Mittheilungen of the Geographical 
Society of Vienna contains a statement by Dr. Le Monnier witb. 
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regard to the arrangements fo. the Austiian Expedition to the 
Congo ; a sketch of the results of Danish explorations in Gieen- 
land by A. Rink ; the conclusion of Dr. Breitenstein’s paper on 
Borneo, and the recent letters of Colonel Pijevalsky. Dr. 
Breitensteim’s account of Borneo ıs of great interest. e points 
out that in this great island may be studied ın succession almost 
every stage of human development from the lowest to the highest. 
It is not sixty- miles, for example, from Pengaion, wheie 
European machinery is employed in the coal mines, to Punun or 
Olo Ott, where the people ate almost quite naked, and where 
their only protection from the weather 1s a grass hut here and 
there. It is hardly a hundred miles between Banjermassin, 
where Eurpean war-vessels and Krupp guns keep the Dyaks in 
check, and the kampong of the Pimce of Murong which is pro- 
tected by a thin palisade, from the top of which the heads of 
those captured in raids look down on the traveller. In this 
narrow district we have a kaleidoscopic picture of all the steps of 
. human civilization. 

AT the last meeting of the Geographical Society of Paris, 
M. du Caillaud read a note on the fortress of Camlo in Annam, 
to which the attack on the French at Hué has just given some 
importance ; M. de Lesseps referred to soundings recently made 
at Gabes with a view to establishing a fort there; M. Rouire, 
who has recently returned from a scientific mission to Tunis, 
recounted his explorations in the regions between Karwan, Susa, 
Hammanet, and Lake Felbiah. M. Delaplanch also read an 
account of a journey which he made through the centre of Persia, 
from Resch on the Caspian to Teheran. 


Dr. P. L. SCLATER suggests ‘‘ Torresia” ag an appropriate 
name for British New Guinea. 


In the Bollettino of the Italian Geographical Society for July, 
Sig. Buonfanti publishes a reply to the doubts of Herr G. È 
Krause on his journey from fTĘipoli across the Sahara and 
Western Sudan to the coast of Cainea. The wnter, whose 
letter is dated May 6, on board the Corisco at Banana, states 
thac documentary proofs of the trip cannot be given till his 
arrival in Brussels, where the papers lie under lock and key in 
charge of Prof. du Fief. They include, he says, correspondence 
already forwarded to two American journals from Tripoli, 
Murzuk, &c., besides translations of safe-conducts and firmans 
received from the Sultans of Bornu and Socoto, and of a letter 
from the Sheikh [ssc] of Timbuktu, the originals of which will 
be forthcoming. There are also accounts, invoices, &c., of 
Maltese dealers, certificates of sea-captains, certificates of mis- 
sionanies, and so forth. He explains that Herr Krause head 
nothing of his movements at Lagos, because he reached the 
coast not at that place, but at Portonuovo, some 45 miles further 
west. For the same reason nothing was known of him in the 
Yoruba country, which les 200 mules to the east of Dagomba, 
Bagouza, Dahomeh, and the other districts through which he 
travelled. 


THE Vienna Gpographical Society Has received good news of 
Dr. Oscar Lenz’s African exploring expedition, which, on 
July 17, had reached Monrovia, the capital of Liberia. The 
next news will be from the Cameroons. 


THE death is announced from Sydney of Thomas Boyd, the 
first white man to cross the Murray river, and the last surviving 
member of Hume and Hovell’s éxploring party. He was eighty- 


eight years of age, and had lived in great poverty for some years 
prior to his death, 





MEASUREMENT OF EVAPORATION 


I SEND a brief sketch of an instrament which I have just 
made for the measuring of evaporation fiom a water surface. 
The figures and letters refer to the accompanying drawings :— 

Fig. 1, A.—Tank-mine, 20 in. X Io in, standing in a large 
tank 6o m, X in The sides°are double, a space one-tenth 
of an inch being between the walls and opening all around inner 
wall (a) with an outflow-pipe (Figs. 3, 4, G) let into bottom. 
Tank filled as Fig, 4, and refilled every three or four hours, the 
amount poured in being carefully measured. 

Fig. 1, A, B, c.—-Complete instrument. à, evaporating-tank ; 
B, reservoir filled with water to (7) ; (4) a graduated glass coil, 
by which water pouring out through tap (/) ıs registered. 
Pressure upon tap regulated by (z) a tube and funnel buoyed up 
by (2). ater flows from B to A through a perforated, semi- 
cucular chamber (¢), which makes water spread over the entire 
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surface of tank. Overplus flows over at (f) down (¢, cine 
reservoir C, similar to 8 in fittings. Then loss from B —gain in 
c = the evaporation from a. This arrangement intended chiefly ` 
for experimentation upon running water, removes the necessity 
for refilling the tank, although good results can be attained even 
then ~ 
Fig, 2,—Tank from above. 


(a) space between walls; (4) 





inflow-pipe from B; (z) perforated chamber or rose ; (d) outflow- 


1pe, 
P Tig. 3.—End of tank ; letters as before. The outer wall in 
part cut away to show chamber (a) with emptying-prpe (g). . 
Fig. 4.—Transverse section : {o 0), walls ; (a), space ; g, pipe ; 


É an Sara Height of water also represent 


The following points are worthy of notice :— 


a. Fig,2 





(1) The level of the water can be kept constant by regulating 
the flow from the tap / (Fig. 1, B). 

(2) Error arismg from splashing out of water, when heavy 
wind blowing, removed, the displaced water flows down (as 
Fig. 2), and through pipe g (Fig. 3), and is collected in a small 
measured vessel. 

(3) Eror arising from rainfall similarly corrected ; rain falling 





into tank A, for greater part flows off at f, and is collected ın 

cC, when very heavy, flows also into a, and is collected es men- 

tioned above. Then, the amount of rainfall being known from 

the rain-gauge, the following simple process gives the evapora- 

tion :—# = rainfall in cubic cents. ; y = water in reservoirs ; 

x — y = evaporation in cubic cents. GEORGE HASLAM 
Trinity College, Toronto 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Tue following candidates have been successful in the compe- 
tition for the itworth Scholarships, 1885, ın the Science and 
Art Department, South Kensington :—Thomas Clarkson, age 
20, engmeer, Manchester, 200/. ; Hugh O. Bennie, 20, engineer, 
Glasgow, 150/. ; Robert H. Unsworth, 20, engineer, Pendleton, 
near Manchester, 150/.; Harold M. Martin, 21, engineer, 
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Gateshead, 150/.; Wiliam T. Calderwood, 25, mechanical 
draughtsman, Glasgow, and Jobn Richards, 22, blacksmith, 
Cardiff, equal, 150/7. each; Einest R. Dolby, 23, engineer, 
Leeds, 150/. ; James Rorison, 21, engine fitter, Paisley, 1507. ; 
Arthir J. Moulton, 20, engineer apprentice, Preston, 150/. ; 
William McNeill, 22, mechanic, Bumingham, Ioo/. ; George 
W. Moreton, 24, fitter, Crewe, 100) ; Stephen E. Mallinson, 
24, assistant analyst, London, 100/.; Henry C. Jenkins, 23, 
engineer and millwnght, London, 100/,; Robert Smith, 24, 
engineer, Glasgow, 100/.; Thomas W. Nash, 21, engineer, 
London, 1oo/.; Henry F. W. Burstall, 19, engineer apprentice, 
London, roo/.; Arthur J. Stopher, 22, mec cal engineer, 
Nottingham, 1004 ; Sidney H. Wells, 19, marine engineer 
apprentice, London, roo/ ; George Milnes, 24, fitter, Charlton, 

ent, 1oo/, ; Henry Begbey, 22, engineer, Old Charlton, Kent, 
1oo/. ; John Goodman, 23, engineer, Brighton, 100/, ; Mark H. 
Crummie, 21, mechanical engineer, Hull, 1007. ; Oliver Marsh, 
22, fitter and turner, Ciewe, 100/.; Thomas Galbraith, 23, 
pattern maker, Manchester, 100/,; Joseph H. Bowles, 23, 
engine fitter, Stratford, 100/7. 





SCIENTIFIC SERIALS 


American Journal of Science, Jane.—Notes on American 
eathquakes, with a summary of the seismic disturbances re- 
corded in North and South Amenica and adjacent waters during 
the year 1884, by C. G. Rockwood, jun.—Taconic rocks and 
stratigraphy (continued): V. metamorphism and mineral consti- 
tution in the Taconic region, gradational from west to east and 
from north to south, by James D. Dana.—Notes on the ible 
age of some of the Mesozoic rocks of the Queen Charlotte 
Islands and British Columbia, by J. F. Whiteaves.—Crystallised 
Tiemannite and metacinnabante, by Samuel L. Penfield. To 
the paper ıs appended a note by Prof. J. E. Clayton on the 
occurrence of Tiemannite in a mine 200 miles south of Salt Lake 
City.—-On the gahnite occurnng in the Davis Mines of Rowe, 
Massachusetts. —The genealogy and age of the species in the 
southein Old Tertianes, by Dr. Otto Meyer.—On some speci- 
mens of meteoric iron from Trinity County, California, by 
Charles Upham Shepard. The analysis yielded: iron, 88'810; 
nickel, 7'278 ; cobalt, 0°172 ; phosphorus, 0°120.—The Potsdam 
group east of the Blue Ridge at Balcony Falls, Vuginia, by 
H. D. Campbell.—Geology of the sea-bottom in the appioaches 
to New York Bay, by A. Lindenkoh].—Additional notes on the 
Kettle-Holes of the Wood’s Holl region, Massachusetts, by 
B. F. Koons.—Cause of the apparently perfect cleavage in 
American sphene (titanite), by G. H, Williams, 


American Journal of Science, July.—Contributions to meteoro- 
logy. Twenty-first paper: direction and velocity of movement 
of areas of low pressure, by Prof. Elias Loomis. The paper is 
accompanied by numerons tables bowing the average direction 
of storm tracts, the comparative tracts of storm and atmospheric 
cmrents over the Atlantic and United States, the progress of 
storm centres in Europe.—Note on some Palseozoic Pteropods, 
by Charles D. Walcott. ‘With some hesitation the writer 
includes in the Pteropod group such organisms as Conulana, 
Hyolithes, Coleolus, Salteiella, Pterotheca, as well as Matthevia, 
which is here chiefly dealt with. This pecuhar shell, which he 
so names in honour of Mr. G. F. Matthew, is, however, so dis- 
tinct from all described forms of Pteropoda that a new famiy 
Matthevidee, is proposed to receive the one genus now known. 
—A determination of the B.A. unit ın terms of the mechanical 
equivalent of heat, by Lawrence B. Fletcher. The experimental 
work here descnbed was completed in 1881, and forms the sub- 
cct of a thesis submitted to the Johns Hopkins University in 
that year. In the piesent paper a more accurate method of 
calculating the currents from the deflection-curves is used, and 
some of the other calculations have been revised. But in other 
respects the results of the two pa are substantially the same 
The experiment consists of simultaneous thermal and electrical 
measurements of the energy expended by a cuuent in a coil of 
wire immersed in a calorimeter. The result depends upon the 
values of the mechanical equivalent and the umt of resistance, 
and gives a determination ab aither in terms of an assumed value 
of the other.—Cause of uregularities in the action of galvanic 
batteries, by Hammond V. Hayes and John Trowhidge. Here 
1s mvestigated the phenomenon known as ‘‘endosmose,” that 
1s, the action by which the electric current caries whatever 
comes in its way from the positive to the negative electrode.— 
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On the sensitiveness of the eye to colours of a low degree of 
satuiation, by Dr. Edward L. Nichols, —A study of thermome- 
ters intended to measure temperatures from 100° to 300° C., by 
O. T. Sherman.— Notice of a new Limuloid crustacean fiom 
the Devonian formations of Erie County, Pennsylvania, by 
Henry Shaler Williams, This specimen, provisionally identified 
with Prestwichia, would appear to throw back the range of 
that group to an earlier period than hitherto reported. The 
earliest previously-discovered Prestwichia occurs in the Car- 
boniferous formations.—Gerhardtste and artificial basic cupune 
nitrates, by H. L. Wells and S. L. Penfield. The 
mineral bere described under the name of Gerhardtite was 
first identified as a new species by Prof Geo. J. Brush, who 
found it among a lot of copper minerals from the United Verde 
Copper Mines, Jerome, Arizona. Its specific gravity is 3'426 ; 
hardness, 2; colour, dark n; streak, light green; trans- 
parent ; crystals, orthorxhombic.—On the occurrence of fayalite in 
the hthophyses of obsidian and ihyolite in the Yellowstone 
National Park, by Joseph P. Iddings.—The genealogy and age 
of the species in the Southern Old Tertiary. Part 2 The age 
of the Vicksburg and Jackson Beds, by Dr. Otto Meyer.-—-On 
the piobable occurrence of the great Welsh Paradoxides (P 
davidis) in America, by Geo. F. Matthew. This largest and 
most remarkable species of Paradoxides occurring in the 
primordial fauna of Europe was first discovered about twenty 
years ago by Dr Henry Hicks nea St. David’s, Wales, and 
subsequently (1869) in Sweden But its presence has only 
recently been suspected in America, where specimens of large 
species appear to occur both in the Cambrian slate at Saint 
John, New Brunswick, and in a hard silico-calcareous shale at 
Highland’s Cove, Trinity Bay, Newfoundland 


Bulletin of the Philosophical Society of Washington, vol. vu. 
—Besides the usual reports of the officers of the Society, this 
volume contains alearned address by the President (Mr. James 
C. Welling) on the atomic philosophy, physical and meta- 
physical; abstracts, among other, of papers by Mr. W. H. 
Dale, on recent advances in our knowledge of limpets; by Mr. 
Russell, on the existing glaciers of the High Sierra of Cali- 
fornia ; by Prof. Kerr, on the mica mines of North Carolina; 
by Mr. Riley, on recent advances in economic entomology, in 
which the part which insects play in the economy of nature, and 
particularly their influence ın American agriculture, were dis- 
cussed. Mr. Burnett explained why the eyes of animals 
shine m the dark. It is not due, he says, to phosphor- 
escence, as has been commonly supposed, *but to light 
reflected from the bottom of the eye, which light is diffused 
on account of the hypeimetiopic condition that is the rule 
in the lower animals, Mr. Johnson writes on some eccen- 
tricities of ocean currents, compiled fiom the records of the 
Lighthouse Board ; Mr. Clarke on the periodic law of chemical 
elements; Mr. Hazen, on the recent sun-glows; Mr. Russell, 
on deposits of volcanic dust in the great basin ; Mr. Gilbert, on 
the diversion of water-courses by the rotation of the earth; Mr. 
Doolittle, on music and the chemical elements; Mr. Bates, on 
the physical basis of phenomena (which is printed in full), Mr. 
Gilbert presented a plan for the subject, bibliography of North 
American geological literature; Mr. Matthews, in a paper 
bearing the title of natuat naturalists, combated the notion that 
savages are versed only in the kħowledge of ammals and plants 
which contribute to their wants. The writer found that Indians 
have a comprehensive knowledge of animals and plants; as a 
class the Indians ‘‘are incomparably superior to the average 
white man, or to the white man who has not made zoology or 
botany a subject of study.” The Indian also-is as good a 
generaliser and classifier as his Caucasian brother. Several 
speakers who followed agreed in this conclusion.—Mr. Dutton 
has a paper on the volcanoes and lava fields of New Mexico.— 
The following ars among the principal papers in the Mathe- 
matical Section: Mr. Gilbert, æn the problem «f the Kmght’s 
tour; Mr, Farquhar, on empirical formule for the diminution 
of amplitude of a freely oscillating pendulum ; Mr. Hall, on the 
formule for computing the position of a satellite (which 1s 
printed in full) ; Mr. Kummel, on the quadric transformation of 
elliptic integrals, combmed with the algorithm of the arith- 
metico-geometric mean. 


Bulletin de |’ Académie Royale de Belgique, May.—M. Ch. 
Fievez, on the influence of magnetism on the c ters of the 
spectial rays. The increase of the luminous intensity of the 
spark and its spectrum is attributed to the action of magnetism 
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m the luminous rays themselves. To elucidate this question 
he author hmits his attention to the effect of magnetism in 
oresence of the luminous and caloric movement apart from the 
electric spark and through the medium of the ponderable matter 
alone. For this purpose he studies the effect of magnetism on 
he spectra of the fames of sodium, potassium, lithium, and 
hallium raised successively to increased temperatures by the 
ntroduction of oxygen. From the results of his expenments he 
concludes that magnetism acts directly on the luminous iays, 
Jut abstains from any theory to explain the identty of the 
2ffects of magnetism and heat on the rays.—M. A. Swaen, on 
he development of the first blood corpuscles in the blastoderm 
of Torpedo ocellata. The results are given of studies made last 
wear at the zoological station of Naples on the evolution of the 
‘olicules and the formation of the blood-vessels of this organism. 
—Note on the geology of the Tristan da Cunha islands, by 
«A. F. Renard. A summary description 13 given of the typical 
rocks collected by the naturalists of the Challenger expedition.— 
State of the Vegetation at Spa and Liége on Apri 20, and at 
Longchamps (Waremme) on April 21, 1885, with comparative 
ables, by G. Dewalque and Baron E. de Salys Longchamps — 
Essay on the mechanical theory of the suface-tension of the 
rvapoiation and ebullition of liquids, by G. Van der Mens- 
wrugghe. In this first communication on the subject the author 
estricts his remarks to the question of the piobable cause of 
surface-tension.—On the movements of the bian in the dog, by 
on Fredericq. Three distinct pulsations, corresponding 
spectively to the beating of the heart, to the respiratory action, 
nad to the vaso-motor periods, are determined and illustrated 
pvith numerous tracings and d ms. —Note on the carboniferous 
formations of Morvan, by A. Julien. The carboniferous schists, 
ta contact with the older quartzose and azoic schists, 1un mainly 
orth and south with a thickness ranging fiom 150 to 300 metres. 
ossiliferous beds are rare, and the fossils, a list of which is 
iven, generally in a very imperfect state.—A Royal Library in 
yria in the seventh century B.C., by M. Lamy. A detailed 
ccount of the explorations at Nineveh since the discoveries of 
yard and Botta, including a descuption of the Royal Library, 
oncludes with a history of the successful efforts made by 
yriologists to interpret the cuneiform writings. 


Rendiwonti del Reale Istituto Lombardo, June 25. — The 
onflict between Julius Cæsar and the Senate (B.C. 51-49}, by 























n the conditions 
ltrami.—On the floral dimorphism of Fasminum revolutum, 
ims, by Prof. R. Pirotta.—Integration of the differential equa- 
on Atn = o in any of Riemann’s areas, by Prof. Giulio Ascoli. 
Meterological observations made at the Brera Observatory, 
ilan, during the month of June. 


Gazetta Chimica Itahana, Palermo, 1885.—Note on diamid- 
ximethyltriphenilmethan, by G. Mazzara and G. Possetto.— 
n the relations existing between the refrangent power and 
hemical constitution of organic compounds, by B. Nasini and 
. Bernheimer.—Synthesis of phenilcinnamenilacrilic acid and 
f diphenildiethylene, by O. Kebuffet.—Relation between the 
tomic weight and physiological functions of the chemical 
lements, by Fausto Sestini—On *the monobromo- and bibio- 
opyromucic acids, by H. B. Hull.—Reply to the foregoing, by 
. Canzonen and V. Oliveri. 


Rivista Screntifico-Industriale, June 15-30.—The total eclipse 

f the moon, October 4-5, 1884, by Prof. Carlo Marangom.— 
xperiments on the extraction of the juice of tobacco and of other 
lants, by A. Pezzolato.—-On the fossil land Articulate of the 
alseozoic formations, by P. Bargagli. 





SOCIETIES AND °ACADEMIES 


Paris 


Academy of Sciences, July 27.—M. Daubide in the chair. 
‘Discussion on the great ory movements of the atmo- 
here (continued), by M. H. Faye. The question whether 
ese atmospheric movements are ascending or descending was 
mpared by the author to the old astronomical argument 

diurnal motion. Attribute it to the earth, and all 
comes clear; attiibute it to the stars, and you become involved 
the contradictions by which the progress of science was 
tarded for twenty centuries.—A reply to M. Faye’s communi- 
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cation, by M. Mascart. To the objection that the hypothes® of 
an ascending volume of air fails to lain the rotation of 
cyclones and tornadoes the author 1eplies that if the wind in the 
northern hemisphere converges towards a centre of attracti$n it 
must turn to the right in consequence of the known influence of 
the eaith’s motfon ; hence the mass of air brought into play 
must revolve to the left. Thus the direction of the phenomenon 
is easily explained, and ıt follows that for a descending column 
of air the rotation must be reversed. —On isomery in the aromatic 
series: the oxybenzoic acids, their heat of formation and trans- 
formation, by MM. Berthelot and Weiner.—Note on the 
anatomy and nomenclature of Dental, by M. de Lacaze-Duthiers. 
For the meaningless terms ‘ Scaphopod ” and ‘ Cirribranch ” 
the author proposes to substitute that of ‘‘ Solenoconch ” for this 
group of mollusks.—Observations of Barnard’s comet made at 
the 14-inch equatorial of the Bordeaux Observatory, by MM. G. 
Rayet.—Elements and ephemerides of Ba:nard’s comet deduced 
from the observations of July 12, 16, and 20, made at the Ob- 
seivatory of Nice, by M. Charlois. On presenting this paper 
M. Faye drew attention to the fact that the axis of the planet’s 
orbit lies nearly in a line with the ecliptic, consequently with s 
the planes of the orbits of the large planets. Hence, notwith- 
standing its inclination of 80° thus platet may still be periodicaly 
hke most of those offering the same peculiarity.—Summary 
of the solar observations made during the second quarter 
of the year 1885, by M. P. Tacchini, From these observations 
it appears that the solar spots and protuberances were more 
numerous in the second than in the first quarter of the year. In 
June protuberances were observed eight times which attained 
or reached a height of two minutes.—Observations regarding 
M. E. Hénard’s note on the sixteen systems of the planes of the 
regular convex icasohedral, by M. Em. Berbter.—Note on 
Riemann’s function ¢(s), by M. Bourguet.—On the equilibrium 
of a fluid mass animated by a rotatory movement, by M. H. 
Poincaré.—Note on the differentials of the functions of several 
independent variables, by M. E. Goursat.—New condensi 
hygrometer ; its use in regulating capillary hygrometers, by M. 
. Sire.—Note on the reciprocal transformation of the two 
varieties (prismatic and octahedric) of sulphur, by M. D. Gernez. 
—On a new method of volumetric analysis applicable for testing 
the bioxides of manganese, by M. Paul Charpentiei. This 
method is based on the use of the alkaline sulphocydnides, and 
avoids certain tedious processes and sources of error presented 
by the methods of analysis hitherto employed. Its chief advant- 
age is the extreme sensibility of the reaction, which enables the 
analyst to detect the presence of 1-3,000,o00th part of iron.— 
Heat of formation of the-alkaline alcoholates, by M. de Forc- 
rand — Note on the peptonate of iron, by M., Maurice 
Robin.—On three new compounds of rhodium, by M. Ca- 
mille Vincent. These substances are :—(r) chloroihodate 
of mono-methylammonium, which takes the form of long, 
slender prisms grouped around a common centre; (2) 
chlororhodate of dimethylammonium deposited in the form 
of large efflorescent prisms of a deep garnet-red colour; (3) 
chlororbodate of trimethylammonium precipitated by slow 
evaporation in the form of long gainet-red prisms very soluble 
in water.—Origin and mode of formation of certain ores of man- 
ganese ; their fundamental relations to the baryta associated with 
them, by M. Dieulafait.—On a new phase in the evolution of 
the reticular rhizopods, by M. de Folin. In this new state 
these organisms assume the appearance of small, hard pebbles, 
from which it is often difficult to distinguish them. The circum- 
stance ests the creation of a new genus, Lithozoa, of which 
there would appear to be several species.--Note on Megaloscopy, 
by M. Larrey. The author explains the optical Pe by 
which he has been guided in the construction of a series of 
instruments for the inspection of the stomach, vessica, and other 
internal parts of the system.—Observations of the solar corona 
made on Mount Etna early in the month of July ; reappearance 
of the crepuscular lights, by M. P. Tacchini. The author 
observed in a deep blue sky the sun encircled by a white aureole 
concentric with a magnificent copper-colo’ corona, which 
near the horizon was transformed to a larger but less clearly 
defined arc. Since July 2 he noticed the reappearance of the 
red crepuscular phenomena and of the great arc at sunset and 
suniise, Although less intense than those of 1883-84, he con- 
siders that their reap ce after such a long interruption 
shows they cannot be referred to the Krakatoa explosion.—On 
the cosmic origin of the crepuscular lights, by M. Jos¢ L. 
Landerer. The author argues that these effects are due more 
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pron to the Biela-Gambart comet than to Krakatoa. The 
ongitude (246°) of the ascending nucleus nearly coincided with 
thas of the earth on June 1, when the afterglows again began to 
acquire great intensity. 


ugust 3.—M. Bouley, President, in the chaig.—The death of 


M. Hemi Milne-Edwards, who died on July 29, was announced 
by the President, who remarked that a great loss was sustained 
by the Academy in the person of the illustnous Member of the 
Section for Anatomy and Zoology, one of the greatest savants 
who had shed lustre on French science.—Discourses pronounced 
at the obseques of M. Milne-Edwaids, by M. A. De Quatre- 
fages, in the name of the Academy of Sciences, by M Fremy, 
Director of the Museum of Natmal History, by M. de Lacaze- 
Duthiers, in the name of the Pans Faculty of Sciences.—On the 
oxalic acid present m vegetation ; methods of analysis, by MM. 
Berthelot and Andi¢.—Researches on the effects of direct electric 
excitation on the glands, by M. Vulpian.—Fictionless reflection, 
ona plane, of the elastic displacements in a body of any form 
and contexture, by M. X. Kretz.—Letter addressed to the Per- 
tual Secretary on the subject of vaccination against cholera, 
y Dr. J. Ferran. In reference to this letter M. Vulpian ex- 
pressed his regret on the part of the Commission that the writer 
ad misunderstood the meaning of the note inserted in the last 
issue of the Comptes Rendus. What was asked was not Dr. 
Ferran’s statistics now promised, but the official returns of the 
Spanish authorities. In a question of this sort, affecting as it 
did all humanity, it was hoped that the Spanish Government 
would consider it a point of honour to give forthwith all possible 
information regarding the value of Dr. Ferran’s method of pre- 
ventive vaccination.—Note on an asymptotic law in the theory 
of numbers, by M. Streltjes.—On the ‘‘herpolhodie” in the 
case of any surface of the second degree, by M. de Sparre.—~ 
On the employment of alternative electric currents for the 
measurements of the resistance of fluids, by MM. Bouty and 
Foussereau —Note on the formation of the crystallised hydrate 
of zinc, by M. J. Vule.—On the hexabromide of benzme, 
by M. J. Meunier.—Heat of formation of the picrates. From 
the tables accompanying the paper the author shows that the 
anhydrous picrates of magnesium and copper are formed with an 
insignificant loss of energy in the components, while the picrate 
of zinc even absorbs a little heat. Hence the latter will yield 
more useful results than the former under the influence of the 
same oxydant.—Note on the essence of citron, by MM G. Bou- 
chardat and J. Lafont.—On the form of the larva of Doroctdaris 
papillata, by M. Henri Prouho —On the digestive tubes, the 
corpus Bojani, reproductive organs, and eggs of Fissurella (F. 
gible and F. reticulata), by M. L. Boutan.—On the hydro- 
carbonated reserves of mushrooms, by M. Léo Errera. The 
authors researches show an unexpected parallelism, from the 
standpoint of physiological chemistry, between the germination 
of mushrooms and that of the higher order of plants. -—-On the 
comparative evolution of sexuality in the individual and the 
species, by M. F. Laulanié —Influence of sunshine on the 
vitality of various species of Micrococcus, by M. E. Duclaux.— 
eS studies of leprosy; its pathological anatomy, by 
M. Henri Leloir.—Researches on poisoning by sulphuretted 
hydrogen, MM. P. Brouardel and Paul ta e.—Note on 2 
etacean (Ayperoodon rostratus) stranded at Rosendael, near 
Dunkirk, on July 24, by MM. Pouchet and Beauregard. — 
Remarks on some electric lights constructed by M. G. Trouvé 
for the of naturalists, chemists, microscopists, &c. (one 
illustration), by M. de Lacaze-Duthiers. 


BERLIN 


Physical Society, June 26.—Dr. Konig produced a new 
apparatus for the measurement of the mabddlne of elasticity, 
which was constructed according to the suggestions of Herr 
von Helmholtz, and was utilised in the Institute for measure- 
ments of elasticity. The modulus of elasticity was determined 
by loading in the middle a bar of the substance to be examined, 
resting both ends on firm supports. The flexion which set in 
was measured by means of the cathetometer, and, its value being 
introduced into the formula of the elasticity theory, furnished the 
modulus of elasticity. A source of error in these measurements 
arose from the circumstance that the bar resting on 

was in pait pressed in and sank, asa whole. This depression 
was the greater as the loading was greater, and it added to 
the magnitude of the flexion. To avoid this disturbance in 
the account Prof. Kirchhoff, in 1859, placed horizontal mirrors 
on the two ends of the bar, and, by means of telescope and scale, 





observed at each side the change in situation of each mirror. 
change which occurred in consequence of the flexion under t 
loading in the middle, and which produced on both sides an opp 
site displacement of the scale. The sinking of the bar on accou 
of the pressure on the edges, and even a slanting position on t 
part of the whole bar exercised no influence in these measm 
ments. The apparatus suggested by Prof. von Helmho 
developed this principle still further. It had two perpendicul 
mirrors with the reflecting surface directed inwards at the tv 
ends of the bar ; on one side stood a scale, on the other a tel 
scope. The image of the scale fell on the opposite mirror, th: 
on the second muroi, and thence into the telescope. If no 
the bar were loaded so that flexion occurred, then the ima; 
in the telescope became displaced to the extent correspondir 
with the angular changes of the two mirrors. By glancu 
therefore into the telescope the whole amount of flexion mig 
be very rapidly and conveniently measured and the load 
altered at pleasuie; the commencement of the elastic afte 
effect might likewise be directly observed with great facility 1 
the Institute a series of measurements with this apparatus h: 
been executed by two experimenters, measurements whic 
yielded values agreeing with a fair degree of precision. In tt 
case of cylindrical bars differences presented themselves accor 
ing as the bar was examined in one direction or in the directic 
perpendicular thereto. In the case of rolled brass the differenc 
amounted to as high as from 2 to 24 per cent. ; in the case | 
cast brass the difference was inappreciable. Bars of cast irc 
likewise showed differences of only 4 per mill. Dr. Konig fo 
lowed this up with a proposal to measure Poisson’s constants- 
that is, the relation of the longitudinal increase to the decrease « 
the transverse section. The measurement should be carried ot 
as in the experiments of Prof. Kirchhoff, only, instead of the hor 
zontal mirrors and two telescopes, two parallel mirrors incline 
at an angle of 45° should be used at the two ends of the bar wit 
one telescope, thus enabling the moduli of elasticity and « 
torsion to be measured, the relation of which furnished Poisson 
constants. 
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PROFESSOR STOKES ON LIGHT 


Burnett Lectures, Second Course. On Light as a Means 
of Investigation. By G. G. Stokes. (London: Mac- 
millan and Co., 1885.) 

HE interest raised by the first series of these lectures 
is fully sustained by this second instalment, though 
the subject-matter is of a very different order. Zhen, the 
main question was the nature of light itself ; now, we are 
led to deal chiefly with the uses of light as an instrument 
for indirect exploration. It is one of the most amazing 
results of modern science that the nature of mechanisms, 
too minute or too distant to be studied directly with the 
help of the microscope or the telescope, can be thus, in 
_ part at least, revealed to reason. This depends on the 
fact that a ray of light, like a human being, bears about 
with it indications alike of its origin and of its history; 
and can be made to tell whence it sprang and through 
what vicissitudes it has passed. 

The lecturer begins by pointing out that this indirect 
use of light already forms an extensive subject; and he 
then specially’selects for discussion half-a-dozen important 
branches of it. Many readers will, we fear, be disap- 
pointed when they find that Dispersion (whether ordinary 
or anomalous) is not included in this list. It is tantalising 
to feel that we are not (for the present at least) to have 
the opinion of the author on the classical researches of 
Cauchy, or on the more recent speculations of Sellmeier, 
Helmholtz, and W. Thomson. Jt would, however, be 
unjustifiable to construe this omission into an indirect 
assertion that we do not yet know for certain what Dis- 
persion tells us :—though the parts of his wide subject 
which Prof, Stokes has selected for discussion are, each 
and all, such as give indications of a definitely interpret- 
able character. 

The first of thes€ is Absorption. Here we have the 
explanation of the colours of bodies; the testing ray 
having gone in, and come out “shorn.” This leads to the 
application of the prism in the immediate discrimination 
of various solutions which, to the unaided eye, appear to 
have the same colour. It is shown how, by a mere glance, 
the chemist may often be saved from fruitless toil, occa- 
sionally from grave error. i 

From the study of what rays are absorbed, the transıtion 
is an easy and natural one to the study of what becomes of 
them when they are absorbed. Here we have heating, 
chemical changes, phosphorescence, &c. The remainder 
of the lecture is devoted to an exceedingly interesting 
treatment of the beautiful subject of fluorescence. 

The second lecture begins with Rotation of the Plane 
of Polarisation of light by various liquids, with its im- 
portant application to sagcharimetry. Then we have 
Faraday’s discovery of the corresponding phenomenon 
produced in the magnetic field, with its application in the. 
discrimination of various classes of isomeric compounds. 
But the author, true to his system of mentioning practical 
applications only, omits all reference to quartz under the 
first of these heads and to gases under the second. And 
he doeg not even allude to the interesting questions 
recently raised as to the form of the general wave-surface 
in these curious circumstances. 
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Then comes the “still vexed” question of thè history 
of Spectrum Analysis. The present view of it must, of 
course, be carefully read :—it is much too long tbe here 
extracted in full, and to condense would be to mutilate it. 
Of course‘the claims of the author himself are the only 
ones to which scant justice is done. But the President 
of the British Association of 1871 fortunately gave, in his 
opening address, the means of filling this /acuna. Just 
as the Gravitation-theory of an early Lucasian Professor 
was publicly taught in Edinburgh University before it 
became familiar among scientific men, so the present 
Lucasian Professor’s suggestions for the analysis of the 
solar atmosphere, by means of the dark lines in the spec- 
trum, were publicly explamed in the University of 
Glasgow for eight successive years before the subject 
became generally known through the prompt and wide- 
spread publicity given to the papers of Bunsen and 
Kirchhoff! The following are Sir William Thomson’s 
words of 1871 :—“ It ıs much to be regretted that this 
great generalisation was not published to the world twenty 
years ago . . . because we might now be [sic] in pos- 
session of the inconceivable riches of astronomical results 
which we expect from the next ten years’ investigation by 
spectrum analysis, had Stokes given his theory to the 
world when it first occurred to him.” 

The third lecture is devoted to the information which 
spectrum analysis affords as to the chemical composition 
of the sun’s atmosphere, and its physical condition ; the 
classification of stars, the constitution of nebulæ, and the 
nature of comets. Those who still maintain that the tem- 
perature of the sun’s body is comparatively moderate are 
very summarily dealt with. Then follows a passage 
describing, in homely language fitted to be understanded 
of all, the state of the sun’s atmosphere. This is specially 
noteworthy, as showing how efficiently a Master can 
impress on his readers the most vivid ideas without 
requiring to use any but the simplest of language. 

The remarks on the nebula and on comets will be read 
with great avidity; and, by the majority of readers, with 
some surprise. For it is stated that the planetary nebule, 
“making abstraction of the stellar points, consist of 
glowing gas.” And of comets we find :— There can no 
longer be any doubt that the nucleus consists, ın its inner 
portions at least, of vapour of some kind, and we must 
add incandescent vapour...” An ingenious suggestion 
as to the source of this incandescence is introduced as the 
“ sreen-house theory.” The nucleus is supposed to be sur- 
rounded by an envelope of some kind, transparent to the 
higher but opaque to the lower forms of radiation. Thus 
solar heat can get freely at the nucleus, but cannot escape 
until it has raised the nucleus (n part at least) to incandes- 
cence. The coma and tail are formed by the condensation 
of small quantities of this vapour, so that they are mere 
mists of excessive tenuity. Herschel’s suggestion, that 
the development of the tail is due to electric repulsion 
exerted by a charge on the sun, is‘spoken of with ap- 
proval; and the production of the requisite charge of 
the mist-particles is regarded as a concomitant of con- 
densation. Nothing, however, is said as to the opposite 
charge which the comet itself must receive, nor of the 
peculiar effects which would arise from this cause :— 
whether in the form of a modification of the shape of the 
comet’s head, or of a modification of its orbit and period 
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due to‘a constantly increasing attraction exerted by the 
sun upon a constantly diminishing mass. 

Of course, if this novel theory can stand the test of a 
full comparison with facts, it will have established its 
claim to become part of science. But it is hard to take 
leave of the simple old ideal comet:—the swarm of cos- 
mical brickbats : something imposing because formid- 
able; and to see it replaced by what is, in comparison, a 
mere phantom, owing its singular appearance to the com- 
plexity of the physical properties it possesses and the 
recondite transformations perpetually taking place in its 
interior. The old idea of a comet’s constitution was not 
only formidable, but was capable of explaining so much, 
and of effecting this by means so simple and so natural, 
that one almost felt it deserved to be well-founded! The 
new idea makes it resemble the huge but barely palpable 
Efreet of the Arabian Nights, who could condense him- 
self so as to enter the bottle of brass with the seal of 
Suleymán the son of Dáood ! 

It is much to be desired that more detail had been 
bestowed on the nebula. As nothing is said about the 
origin of their incandescence, we must take for granted 
that it is supposed to be due to gravitation. A few rough 
numerical assumptions as to dimensions, total mass, &c., 
and the consequent thermal condition at each stage of 
condensation, would have formed materials for a most 
instructive explanatory note. 

The last lecture deals with solar protuberances; the 
(so-called) Doppler’s principle, and the results of 1ts appli- 
cation; and, finally, with the body of the sun. The 
explanation given of the pecular and rapidly changing 
structure of the sun’s apparent disc, which is so well 
shown in Janssen’s splendid photographs, reminds us of 
a suggestion made several years ago:—viz that a suc- 
cession of instantaneous photographs should be taken, at 
short intervals, of so homely an object as a basin of very 
hot “beef-tea,” which has been agitated so as to bring the 
flocculent matter fully into suspension, and is then left to 
itself as nearly as possible free from rotation. 

The passages in the present volume which, taken by 
themselves, would indicate the ulteiior object of the lec- 
tures are not numerous, and nowhere bear the appearance 
of having been inserted for a purpose, so naturally do 
they arise as comments on what has just been discussed. 

We wish the Author as high a measure of success in 
his final effort, the most arduous of the three, as he has 
already attarned ın the others :—it would be preposterous 
to wish him a higher. The series will then form an ex- 
ceedingly valuable contribution to a class of literature in 
which marked success is scarcely attained once per 
generation, and is justly valued in proportion to its 
rarity. P. G. TAIT 





AGRICULTURAL EXPERIMENTS 

Review of Agricultural Experiments by the Right Hon. 

Sir Thomas Dyke Acland. (Lendon: Clowes and Co., 
1885.) 

Vee purports to be a critical review with suggestions, 

and is actually an attack upon the objects, aims, 

and results of the Sussex Association for the Improve- 

ment of Agriculture, The writer brings a long experience 

and a good business faculty to bear upon the working of 
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a scientific organisation, and with some success so far as 
these instruments may be used as tests of the value of a 


delicate task requiring very special knowledge. The atti- 
tude of mind of the reviewer of these experimental results 
1s one of scepticism. This he does not scruple to express 
in such terms as “we all felt rather sceptical,” and “we 
suspected,” and “I have made in all four visits to Sussex 
to endeavour to get at the truth.” Again, “ Well, thought 
J, this must be a queer kind of farming, perhaps I shall 
enlarge my experience. I think I have made out since 
that the local experience, however practical, may be the 
better of a little expansion” With such introductory 
iemarks we can hardly look for the cold judicial] criticism 
that commands attention and carries conviction. 

The inquiries of the Sussex Association have been 
directed to very practical questions, viz. :— 

What do roots (turnips, mangolds, &c.) require? 

What do wheat and other cereals require? 

What does grass or pasture require? 

These objects Sir Thomas Acland appears to view in 
two opposite and irreconcilable ways. First, he seems to 
doubt the possibility of these questions being solved by 
experimental processes. Secondly, he appears to con- 
sider that they have all been answered long since. He 
thus discounts the value of the Sussex results from two 
points of view, each of which is destructive of the 
other. It is true that the leading facts constituting the 
answers to the above important questions have now been 
firmly established for many years, and that these answers 
were known almost a generation ago to such leading men 
as the late Philip Pusey, and all more recent scientific 
agniculturists. The value of such stations as that known 
as the Sussex Association consists in its power of im- 
pressing and verifying such facts, as well as in discovenng 
new ones, and we think, under Mr Jamieson’s able guid- 
ance both of these objects are being accomplished. 
Among new ideas promulgated by the Sussex Association 
is that which is paragraphed by Sir Thomas Acland under 
the heading, “ Battle of the Phosphates.” Mr. Jamieson’s 
contributions upon this important subject are passed over 
with something akin to contempt, and yet (however dis- 
tasteful his conclusions may be to manufacturers of 
“ superphosphates ”) his results remain unrefuted, and 
the most recent experiments at Woburn point, on the 
whole, to similar conclusions. The establishment of the 
value of “insoluble” phosplfatic minerals reduced toa 
fine state of division is due ın a great measure to Mr. 
Jamieson, and he has incurred no little unfriendly critic- 
ism on account of this new doctrine, which touches the 
pockets of certain strong interests. This is altogether 
the leading truth brought out and fought for by Mr. 
Jamieson, and yet it is dismissed by Sir Thomas Dyke 
Acland in a manner which appears to the present writer 
as simple superciliousness. e - 

One could scarcely expect to read sixty-four pages of 
printed matter from the pen of Sir Thomas Dyke Acland 
without finding gram as well as “chaff.” We therefore 
wish to set forth the useful criticisms which the Sussex 
Association would do well to notice. First, then, there is 
the fallacious method adopted in endeavouring to trans- 
late field results into money values. Not content with 
leaving the number of bushels per plot and pounds of straw 
increase to the judgment of the reader, an effort has been 
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made to put a value upon these increased quantities. In 
valuing wheat at 5s, per bushel and straw at 2/. per ton 
the compilers of the report made a great mistake, of 
which their critic has not been slow to avail himself, 
Here he “shells” them unmercifully and effectually, 
especially as the straw at 2/, per ton turns out to be the 
chief item for turning loss into profit. 

This is, however, entirely an artificial value, the result 
of restricted supply, and Sir Thomas is perfectly justified 
in dismissing the item entirely by compounding it with 
the cost of the farmyard manure, letting straw and 
manure mutually discharge each other’s claims. 

Another point successfully urged is the smallness of the 
plots. What possiblereliancecan be placed upon plots 112th 
of an acre in which pounds per plot are at once alleged to 
represent hundredweights per acre. The multiplication 
of unavoidable errors, and the exaggerations of extremely 
local differences ın the soil itself, are simply fearful to 
think of. The larger the area the better. If acre-plots 
could be used so much the better, and 1o-acre plots would 
be better still—the only limit in size being, to our mind, 
convenience. But 312th parts of acres must induce a 
feeling of distrust in the breasts of those who are practic- 
ally acquainted with land. The sources of error may be 
enumerated as follows :—imperfect distribution, unavoid- 
able waste in distribution, minute differences in the soul, 
irregular germination of the seed, partial insect attacks, 
direct accidental injuries or the reverse (as, for example, 
an animal trespassing upon a plot, or a horse dropping 
his dung upon it), errors in weighing, errors in severance 
from the ground, and other unavoidable difficulties which 
belong to the carrying out of field experiments,—all of 
these errors are magnified in the case of small plots, and 
minimised by the use of large ones. In these directions 
the criticism¢ made by Sir Thomas Acland are valuable: 
but we should hke to have seen a greater sympathy with 
an honest effort, and Jess anxiety to hold up any results of 
value as stale, antiquated, and unnecessary. 

Any one who has hved as long as Sir Thomas Dyke 
Acland must know that the proclamation of things old as 
things new 1s not confined to agricultural chemists, and 
he should be more ready to accept as inevitable the 
dictum of the wise man, that “the thing that hath been, it 
is that which shall be; and that which is done is that 
which shall be done.” š 





THE NEW EDITION OF “VARRELDS 
BRITISH BIRDS” 
A History of British Birds. By the late William Yarrell, 
V.P.L S., F.Z.S. Fourth Edition, Revised to the End 
of the Second Volume by Alfred Newton, M.A., F.R.S, 
continued by Howard Saunders, F.L.S., F.2.S. Parts 
xx.-xxx, (London: Van Veorst.) 

HE students of British birds have at last received the 
two final numbers of the new edition of Yarrell’s 
celebrated work on their favourite subject, which was 
, commenced as long ago as 1871. Fourteen years, it 
' must be acknowledged, is a long time to wait, but on the 
other hand the subscribers to the new “ Yarrell” have in 
compensation of the delay not what would be called in 
ordinary parlance a new edition, but what is, in fact, a 


our knowledge of this subject, prepared by two of the 
greatest living authorities on British ornithology. 

The two fist volumes of the fourth edition of “ Yarrell’s 
British Bigds,” which were brought to a conclusion by 
Prof. Newton in 1882, were devoted to the birds of prey, 
the passerine birds, and the picarians. In June of that 
year Mr. Saunders ‘undertook to finish the work, “ not 
willingly nor with a light heart,” but, as he tells us, “after 
considerable pressure and at much personal sacrifice.” 
Forewarned by what had previously occurred, Mr. Van 
Voorst insisted that time must be part of the “ essence of 
the contract,” and stipulated with the new editor for the 
completion ‘of the third and fourth volumes by June 1885, 
which, after allowing for six months’ leave of absence, 
gave Mr. Saunders only two years and a half to prepare 
his account of nearly two hundred species. It cannot be 
denied that this was somewhat severe upon the new 
editor, and that, considering the pressure brought to bear 
upon him, the mode in which he has completed his task 
within the time assigned to him, deserves our highest 
compliments. 

As has been already pointed out the so-called new 
“Yarrell” is, in fact, a new work. The vast amount of 
knowledge of British birds and their distribution acquired 
during the forty-two years whichyhave elapsed since 
Yarrell’s original work first appeared, rendered it abso- 
lutely necessary that such should be the case. It would 
have been much better, in our opinion, to have discarded 
the name of Yarrell altogether, and to have employed the 
leading ornithologist of the period to write a new work 
on British birds. But as Mr. Van Voorst, doubtless for 
sufficient reasons, preferred to retain the time-honoured 
name of Yariell on the title-page, the new “editors” as 
they call themselves have, we think, surmounted the diffi- 
culties of their position with singular success. Where 
practicable, we aie told, the original phraseology has 
been followed with due modifications, the opening words 
of the sentences have been preserved, and extracts from 
the authors and ‘correspondents quoted by Yarrell have 
been retained. “This work of selection and adaptation 
has,” we can well beheve, “entailed severe labour.” It is 
obvious, ın fact, that ıt would have been a much simpler- 
task to write most of the articles new from the begining 
than to adapt those prepared by the original author fifty 
years ago to present use, The former plan would also, 
we think, have been more satisfactory to the reader, who 
between the “author” and the two “editors” and the 
friends and correspondents of each of them, is in many 
cases likely to be misled as to the real authority quoted 
for a particular statement. 

While, as we have already said, the general execution 
of the “new Yatrell” merits our entire commendation, 
the systematic arrangement—an unsuccessful effort at a 
compromise between the old fashion and the new—does 
not seem to deserve equal praise. No doubt the order 
adopted by first editor for the three groups treated of in 
the first two volumes placed the second editor in a diff- 
culty. But we cannot think that Mr. Saunders was 
thereby justified in relegating the Steganopodes, Herodi- 
ones and Anseres to the end of the series. With these 
groups he should have begun the second volume, not 
finished the third. At the same tıme 1t must be botne in 


complete and exhaustive summary of the present state of : mind that the primary object was not a strictly orthodox 
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classification, but a good and readable “History of 


British Birds,” and this object has, we think, been 
attained. 





EEO 


OUR BOOK SHELF 


Melting and Boiling-Point Data. 
D.Sc, F.C.S. 
1885.) 


THIS is a very large and important work, and one 
. which cannot fail to be useful to the scientific chemist. 
It is divided into several parts, and contains, or 
rather consists of, tables of the elements, inorganic and 
organic compounds, their constitutional and empiric 
formule, melting- and boiling-poimts, and the authority 
and references to the journals, &c., in which the data are 
given. 

The compilation of a work ot this nature necessitates 
an enormous amount of labour and care, which in this 
case seems to have been expended, for misprints or mis- 
quotations appear to be absent. 

It is the only one of the kind in English, although 
there are several German works of the same class, notably 
one by Richter, but of carbon compounds only. The only 
fault possible to find with a book like this, designed for 
use in the laboratory more than anywhere else, 1s its large 
size. ` 

The present volume, the author tells us, contains 
19,009 data, melting“ and boilıng-points, and with the 
second volume there is to be a total of about 50,000 data 
of this kind, 

American Fournal of Mathematics, Pure and Applied. 
Published under the auspices of the Johns Hopkins 
University. Vol. vu Parts 2,3,4 (Baltimore: Isaac 
Fnedenwald, January to July, 1885.) - 


THE first sixty-seven pages of Part 2 carry on Prof. 
Cayley’s lectures on the abelian and theta functions, 
before the Johns Hopkins University (see NATURE, vol. 
xxxi. p. 189) to “the end of Chapter VII.” Other papers 
in this part are “ Solution of Solvable Irreducible Quintic 
Equations, without the Aid of a Resolvent Sextic,” by G. P. 
Young (the same writer furnishes to Part III. “ Solvable 
Irreducible Equations of Prime Degrees”), and “ Notes 
on the Quintic,” by J. C. Glashan. Mr. C. S. Peirce com- 
mences an article “ On the Algebra of Logic,” which runs 
into Part III. ; it is in part concerned with a discussion of 
De Morgan’s logic of relatives M. Poincaré contributes 
a paper of fifty-six pages, “Sur les Equations lméaires 
aux Différentielles Ordinaires et aux Différences Finies.” 
Capt Macmahon adds a short “Second Paper on Per- 
petuants.” The Associate-editor, Dr. Craig, likewise 
briefly writes “ On a Certain Class of Linear Differential 
Equations.” Other short items in this part are: “ Prufung 
grosserer Zahlen auf ihre Eigenschaft als Pmmzahlen,” by 
P. Seelhoff; and “Sur les Nombres de Bernoulli” (fol- 
lowing up a paper entitled “ Some Notes on the Numbers 
of Bernoulh and Euler,” by G. S. Ely, in vol. v.), by Prof. 
Teixeira, of Coimbra. 

The first thirty-four pages of Part IV. are taken up with 
a paper by Mr. A. Buchherm entitled “A Memoir on Bi- 
quaternions,” ın which the author carries on his investi- 
gations in a field first opened up by Clifford. In it he 
aims at giving “a tolerably complete development of 
Clifford’s calculus.” Mr, J. Hammond carries on his 
labours on the lines of some recent papers by Cayley and 
Sylvester, by contributing a memoir “On the Syzygies 
of the Binary Sextic and their Relations.” Prof. W. 
Woolsey Johnson writes “ On a Formula of Reduction for 
Alternants of the Third Order,” and “ On the Calculation 
of the Operators of Alternants of the Fourth Order.” 
Short motes are communicated by F. Franklin “ On the 
Theorem ¢*=cosx-+7 sin z,” and a “Proof of a 


By T. Camelley, 
Vol. I. (London: Harrison and Sons, 
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Theorem of Tchebycheff’s on Definite Integrals ;” and 
W. E. Story supplies a paper on “ The’Addition Theorem 
for Elliptic Functions.” The remaining article 1s an addi- 
tional Bibliography of the kind of which the Fournal has 
now published some three or four most useful specimens. 
On this occasion Messrs Nixon and Fields have compiled 
eleven pages of “Bibliography of Linear Differential 
Equations.” All such hsts, if fairly complete, are bound 
to be most useful. The authors solicit corrections of and 
addenda to the list for future publication. 


A Guide to the Universal Gallery of the British Museum 
(Natural History). By L. Fletcher. (Printed by order 
of the Trustees.) 


THIS excellent little guidebook is worthy of the highest 
praise. It is a good deal more than a book which tells 
you the primary facts respecting the objects in the cases, 
inasmuch as it contains a simple and elementary intro- 
duction to the study of minerals. For such a purpose the 
principal crystallographic, physical, and chemical charac- 
ters should be explained, and the way in which these 
characters serve as a means of classification should be 
shown. Mr. Fletcher has done this excellently. He 
shows how the science of crystallography grew by the 
discoveries of Steno, Romé de PIsle, Hatly, and others to 
its present state, in which it serves as a most, if not the 
most, important element in the discrimination of mine- 
rals. The way in which Brewster’s discoveries in crystal- 
optics confirmed the results of crystallographic investiga- 
tion is pointed out; and a brief sketch of the progress of 
chemistry from the days of alchemy is also given. 

This all leads up naturally to the ultimate purpose— 
that of classification, which is so essential in the proper 
display of a mineral collection. Finally, in the detailed 
account of the minerals in the Museum attention Is 
specially directed to the more unique specimens. 


Die Spaltpilse. Von Dr. W. Zopf. 3rd Edition. (Breslau, 
1885.) 


THIS, the third edition, differs in no essential respect 
from its predecessors. Zopf still adheres to the original 
proposition of Von Nageli, that the various forms of 
schyzomycetes are not permanent species (Cohn), but 
various stages in the development ofthe same organism. 
This proposition is derived from observations of the 
morphological characters only, and ıs not based on 
sufficiently exact methods of pure cultivation. À 
The sections treatıng of the physiology and chemistry 
of the bacteria will be found very valuable. A complete 
and alphabetically-arranged bibhography at the end of 
the work is the best as yet published. E. KLEIN 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure om his space ts so great 
that tt ts impossible otherunse to insure the appearance even 
of communications containing interesting and novel facts.) 


The Evolution® of PhanerogaT®s 


Moucu as I dislike controversy occasions ase when it must 
be faced; and Mr. Stakie Gardnei’s notice of the two new 
volumes by MM. Marion and Saporta (p. 289) calls for a reply. 
Personally I am obliged by Mr. Gaidnet’s obvious desire to do 
justice to my views; but he must excuse me if I say that some of 
the “main facts” on which he reles are, hke similar ones em- 
ployed by the two French wuiters, charmingly independent of 
anything that I can find existing in nature. . 

Through the kindness of my accomplished friend, the Marquis 
of Saporta, I 1eceived copies of his two volumes as soon as they 
were published. [On perusing his dese iptions of the carboniferous 
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plants I found numerous statements with which I could not 
agree. Some of these statements refer to questions of facts ; 
others to inferences drawn from real or imaginary facts. Having 
long enjoyed the valued privilege of a correspondence with my 
distinguished friend I sent to him a lengthy criticism of parts of his 
new volume which I thought to be seriously misleading ; either 
because matters of fact were so exhibited as to convey erroneous 
impressions, and hence, practically, to become not facts—or 
because they were-made to justify conclusions which the 
facts themselves, rightly stated, would not do. At the same 
time I gave my correspondent warning that I might have to 
correct what regarded as his erroneous or misleading 
statements, 

My. Gardner’s article leads me to fulfil this “announcement 
sooner than I intended, since he, in turn, has so far countenanced 
some of what I regaid as the errors of the two Fiench palzonto- 
logists as to make them his own. Like Mr. Gardner, M. 
Saporta had previously pointed out to me that the aim and 
object of his volumes did not necessarily involve interference 
with matters that have so long been in dispute between M. 
Rénault, M. Grand’-Eury, and myself. To this I could only 
reply that in his new work he had repeatedly shown his ac- 
ceptance of views of these two paleontologists involvmg 
both facts and inferences, which I believe to be seriously 
ernoneous, The space which NATURE can afford me will not 
suffice fully to review all of what I regard as the objectionable parts 
of the two volumes under consideration, but I may be allowed 
to make some comments, including some extracts from my letter 
to M. Saporta, indicating the nature of my objections both to 
his conclusions and to the comments made upon them by 
Mr. Gardner. 

The latter gentleman makes one statement which I cannot 
endorse. Because MM. Rénault, Grand’-Eury, and Saporta all 
adopt the views of M Brongniart he thinks it hardly possible that 
they can all be mistaken, This argument cuts both ways— 
Mr Gardner applies it to the subject of Calamites versss Cala- 
madendron. On this subject I may retort that when such men 
as Schimper, Weiss, Stur, and perhaps my prolonged investiga- 
tion of the subject justifies my adding myself, take an opposite 
view of the matter in debate, it may possibly be equally im- 
possible that we, with our vast array of specimens in our 
cabinets, should all be mistaken! This argumentum ad hominem 
therefore falls to the ground. I may be allowed to wonder that 
it should ever have been advanced. 

The first point to which I would call attention shows that 
such men as those quoted may blunder and have blundered. 
I now refer to the subject of the 1elations of Lepidodendron 
and Sigillaria to each other and to the rest of the plant world. 
That I have for many years insisted upon the cryptogamic 
character of, and the close oT existing between, both these 
genera is well known ; and e y so, that many of the French } 
paleontologists have followed M. A. Brongniart in regarding 
the Lepidodendra as Lycopodiaceous plants whose stems con- 
tain no exogenous vascular cylinder, whilst all those plants that 
possessed such a cylinder (a product of a Cambium layer) which 
they believed to be the case with Sigillaiis: must, de facto, be 
Gymnosperms. That this dispute has now been settled in my 
favour by an important 1ecent discovery does not seem to be 
known to Mr. Gardner. M. Zeiller has obtained strobili of Sigil- 
laria which have settled the matter even ın the opinion of most 
of the Parisian botanists. Those strobili contain spores, not 
seeds, This discovery demonstrates the cryptogamic character 
of Sigillana, and deals a final blow at the Gymmnospermous 
hypothesis held by the four observers in whose combined in- 
fallibility Mr. Gardner expresses such confidence. 

My first friendly complaint against the authors of the 
“ Evolution of the Phanerogams” is that they disregard proven 
facts when such facts mconvemently oppose their theories. 
imprimis, they became aware of M. Zeilers important dis- 
covery whilst their volumes were passing thiough the Press, 
Though thisets a sufficient reason for only noticmg it in a foot- 
note, it does not justify their very slight recognition of its bearing 
upon so many pages of their ments, of which ıt effectually 
disposes. It absolutely establishes the fact that some Sigillariæ, 
at least, are mof Gymnosperms but Cryptogams; which fact, 
superadded to the many identities of structure in Sigillaria and 
Lepidodendron, which I have repeatedly shown to exist, 
renders it increasingly probable that the above statement is 
applicable to aff Sigūlariæ. At least, ıt now throws upon the 
opponens of that statement the onus of proving the contrary 
to be tme, which they have not done. 
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Several years ago the late Mr. Binney described what he 
believed to be two plants—the Lep:dodendron vasculare and the 
Sigularia vascularis. That the only difference between these 
two was the possession, by the latter, of an exogenous zone, not 
seen in the former, was recognised by Mr. Binney e I have 
shown in a way, which I claim to he unanswerable, that these 
are one and the same plant which the external and internal 
characteristics alike demonstrate to be a Lepidodendron. 
Hence I complain to M. Saporta, ‘‘ You continue to speak of 
Sigillaria vasculans. I reply that there is no such plant; and 
to speak of the Legidodendron under that name, after all that 
I have done ın illustration of its organisation, is unfair to me, 
besides seeming to support M. Rénault’s absurd conclusion that 
an exogenous or centrifugal zone ıs mcompatible with the 
possibility of a plant possessing such a zone beag a Lepido- 
dendion.” T then state “further, after enumerating M. 
Rénault’s three supposed types of Lepidodendron, from which 
he excludes all possibility of the existence of an exogenous zone, 

ou say, ‘ce sont Jes traits essentiels des types caulinaires 
pidodendroides,’ 

“I reply in language as strong as I can possibly use that this 
1s not true. The development of an exogenous zone in the 
more advanced stages of a Lepidodendron’s life is the tule 
rather than the exception.” 

After citing numerous proofs of this statement I say in 
reference to Sigillaria: ‘‘It is further a mistake to say that 
‘ces tiges nous sont principalement connues par les Sigillana 
elegans et spmulosa’ We possess the vascular axis of the 
Sigllaria figured in my Memoir IL, Fig. 39. This axis is 
identical in the minutest details of its organisation with those of 
the Diploxyloid Lepidodendra, and I have sections of Sigillarix 
reniformis which are, in structure, equally Lepidodendrord, 
I ask, therefore, what are the divasit& appréciables’ to 
what you refer on p. 23, and what ground have you for saying 
that this double fibro-ligneous region is ‘sans analogie avec 
ce qui existe dans les tiges connues des Lepıdodendrées *?” 

On this part of the disputed questions I must object to a 
statement made by Mr. Gardner, in which he says that the 
structure of Lepidodendron ‘presents nothing unusual to 
Cryptogams.” Surely a thick exogenously developed cylinder of 
scalariform vessels, arranged in radiating laminæ, separated by 
true medullary 1ays, the entire structure being produced by a 
Cambium zone, 1s very unusual in Cryptogams. Mr. Gardner 
then. proceeds, as M. Saporta would do, to describe a contrast 
which has no real existence. “But in Sigillama, a plant 
strongly resembling it in nearly every other respect, we find a 
radiahng vascular or woody zone in the cellular stem with 
unmistakable exogenous growth. It is richly supplied with 
medullary rays, and, Piof. Williamson allows, presents clear 


| evidence of intenuptions to growth succeeded by periods of 


renewed vital activity.” I allow, and never have allowed 
anything of the kind,? if this means my admission that some- 
thing exists in Sigillaria that does not exist m most Lepido- 
dendra. Mr. Gardner further represents me as believing that 
“the typical Lepidodendron never produced a ligneous zone.” I 
believe the reverse of this ; viz. that a development of such a zone 
sooner or later was characteristic of most Lepidodendia True 
there are some Lepidodendra in which I have not yet discovered 
such a zone; but I am far from supposing that even im them 
such a zone will not ultimately be discovered Anyhow the 
typical Lepidodendron can no longer be iegarded as one from 
which this zone is absent. Mr. Gardner, after the passages 
quoted above, says: “In Diploxylon there 1s a further de- 
velopment, the woody zone bemg made up of an inner or 
medullary vascular cylinder either mterrupted or continuous, 
composed of large scalariform vessels without definite order, and 
an outer cylinder of scalariform vessels of smaller size arranged 
in adiating fasciculi.” What does this “further development ” 
mean? This description is simply that of every exogenous 
Lycopodiaceous axis found in the coal measures, whether of 
Lepidodendron or of Sigillaria, Diploxylon, as a genns has no 
longer any exstence. The term 1s now useful only as an 
adjective descriptive of a condition of growth common alike to 
Lepidodendron and to Sigillaria, as well as to several other 
genera of Carboniferous plants. Unless I misunderstand Mr. 


2 | may here observe that conspicuous or even visible interruptions to 
growth are very rare amongst these coal plants They are only very 
conspicuous in my genus Amyelon, but we also find traces of them in 
Sugmarian roots and in L odendron. Generally these Carboniferous 
stems suggest the reverse of changing seasons or penodic interruptions 
of growth, è 
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Gardner, he here employs words designed to suggest distinctions 
of organisation between Sigillaria and Lepidodendion, the ex- 
istence*of which I altogether deny. 

M. Saporta appears to accept, without demar, statements 
made by M. Renault respecting Stigmaiia ficoides which I 
etophencaily reject. These statements are reactionary in the 
highest degree. If true they would c mpel us to cast overboard 
much of the work done during the last half century by Logan, 
Binney, Sir William Dawson, and a host of othe: observers ; 
woik, the 1eality of which, along with the conclusions diawn 
from it, was unhesitatingly accepted even by Biongnuart himself. 
Such statements, if proven to be true, would involve a 1ejechon 
of all modern views 1especting the origin of coal and a 1etuin to 
the worthless hypotheses that were believed in half a century ago 
On this subject I will at present only say that such views 
are absolutely irieconcilable with well-known facts. Should 
these views be allowed to pass umefuted, as Sir William Dawson 
has propeily obseived, ‘‘some one will be required to rescue fiom 
total nun the results of our labours ”1 I will at present say no 
more iespecting these Stigmaiian heresies, since I shall have to 
deal with them moie senously in a work now in hand for the 
Palaontographical Society. 

Mr. Gadner makes one moie statement 1especting these 
Lycopodiacere that is unsuppoited by any evidence which my 
rich cabinet can supply. e say that ‘during growth the 
woody or exogenous zone increased for a certain period, but 
that this was quickly arrested by the absoiption or destruction 
in some way of the Cambium layer. The sudseqguent mcrease m 
diametei took place mainly in the cortical system, and to it the 
growth and solidity of the stem was piincipally due. The 
exogenous element in the oldest known trees is thus seen to 
have been tiansitory and subordinate, fo. had it persisted in- 
definitely the continued generation of fiesh layeis or new ungs 
of growth would have produced tiue Dicotyledonous stems.” 
In the fist place we have no evidence whatever of the coirect- 
ness of Mr. Gardner's statement. That the vascular axis of 
each of these Lycopodiaceous stems was small in proportion to 
the diameter of its bark ıs undoubtedly true, and it was equally 
probable that the giowth in the thickness of that axis was slow ; 
but I know no fact» indicating that such giowth ever ceased. 
The diameter of each vascular axis bems about the same pro- 
portion to that of the baik, whether the stems are large o 
small, young or old. Hence we may fairly infer that the cortex 
and yasculai cylinders alike continued to qow pari pass so long 
as each plant continued to live. Anyhow, I know of no facts 
suggesting a different conclusion. 

Respecting the relation of Calamite to Calamodendion, Mr. 
Gardne. says my evidence as to their identity is negative 
rathe: than positive If he will honour me with a visit I think 
I can soon convince him that this is a mistake, and would 
only add that there is little possibility and no probability of 
Mr. Gardner’s suggestions being true, vız., that I have “ not come 
across an undoubted Calamite,” and that such may be common in 
France though bsent from our Bntish deposits. We have them 
by thousands. What I insist upon is that they differ m no 
respect from the so-called Calamodendra, the supposed differ- 
ences being merely due to cond'tions of preservation. That as 
soon as we get Calamites with any portion of then mternal 
organisation preseived, they all prove themselves to be Cala- 
modendia. And that even when their inte:nal orgamısation is not 
preserved the marking on the surface of their thin cai bonaceous 
cove1mg itself demonstiates that identity. The volumes of 
MM. Marion and Saporta contain other statements to which, as 
I have informed my friend, I cannot give my assent ; but what 
I now put on iecord suffices to show the geneial nature of 
the points on which we disagree. M. Zeiller’s discovery has 
settled the questions of the existence of exogenous Cryptogams 
in the minds of most men—even of several of those who hitheito 
believed ın the accuracy of Brongniait’s hypothesis. Patient 
and persevering investigation will, in time, demonstrate which 
of us is right ın 1eference to othe: debated questions. Mean- 
while the continuance of co-operation and mutual kindly feeling, 
notwithstanding our differences of opinion, must be important 
factors in the attainment of ceilainty. , 

Manchester, July 31 W. C. WILLIAMSON 


Grisebach’s ‘‘ Vegetation of the Earth” 
In No. 823 of yow valued paper is an aiticle by Mr. W. 
Botting Hemsley on the new edition of Grisebach’s ‘‘ Vegetation 


* Address to the American Association for the Advancement of Science, 
p. 22, T8830 


der Erde,” closing with a ieproof to editor and publisher 
for offering the public an old book as new. For my part I 
have to say that it was my strong desire to have a really new 
edition of Grisebach’s classical work, which was no longer to be 
had ın the booksellers, by one of our geographical botanists of 
the first iank. This, however, proved unattainable. Seeing I 
was bound by contract to the Amily of Gıisebach, and the son 
of ihe deceased, Dr. Edward Grisebach, German Consul in 
Milan, insisted on bringing out the ‘“‘new” edition himself, all 
entreaties, representations, and explanations were of no avail 
He declared he would never trust the work of his father to other 
hands and that he felt himself called upon to prepare a new and 
improved edition. I had therefore but the alternative of secing 
the work completely disappear or committing the task of a new 
edition to the hands of Dr. E. Gnsebach, and I think no one 
will ieproach me for choosing the first. At the worst I could 
only look forward to the new edition being a nearly unchanged 
copy of the old work (what in point of tact itis), and this seemed 
to me a far less evil than the complete disappearance of the 
work, an opinion ‘which firendly and competent judges shared 
with me. W, ENGELMANN 
Leipzig, August Io 





A Singular Case of Mimicry 


HAVING often 1ead in the pages of NATURE of several cases 
of protection by simulation (or mimicry), I beg to mention one 
which has recently come under my own observation, and which, 
I think, onght to be registered. 

I refer to a small insect which I found in a state of larva, and 
of a white colour, whose back (only) was covered with a layer of 
mo-s, and whose movements in this condition were so natural 
and rapid, that one could immediately perceive that it was the 
natural modus vivend: of the insect. The layer of moss was 
firmly attached to the body, and completely coveredit. I made 
the experiment seveial times of placing it on its back, feet 
uppermost, on a sheet of paper placed on a table. Afte: a few 
movements the insect, without disturbing the moss, returned to its 
normal position by making certain movements which resembled 
those of an acrobat, who, lying on his back, makes use of his 
hands, and, by a backward somersault, returns to his feet. The 
little creature 1s so completely disguised by this layer of moss 
that, on placing it on the trank of a tree covered by the same 
moss, its movements aie with difficulty perceived, as the moss in 
movement may easily be confounded with the moss of the tree. 
An insect or larva under these conditions could, ogly with great 
difficulty, be 1ecognise.l by its natural enemies (those animals 
which piey on it). 

I send you the specimen to which I refer, the only one I have 
met with, and which may, dming the voyage (of thirty days 
more or less), die on the way, o1 pass through some transforma- 
tion. At all events, you will be able to see the protecting cape, 
and determine the species, larva or insect, which ıt protects. 

Poito-Alegre, Brazil GRACIANO A. DE AZAMBUJA 


[The larva has apparently passed into the pupa stage during 
the voyage, and has closed the lower side of its protective cover- 
ing with a silken web. If the perfect insect should emerge, we 
will endeavour to ascertain its name.—ED. ] 





Solid Electrolytes 


HAVING been for some months occupied with the electrical 
behaviour of tbe compounds of coppe:, silver, and lead with 
tellunum, selenium, and sulphu, I can confirm the observation 
communicated to your pages by Mr. Bidwell as to the behaviour 
of sulphide of coppe1. He has constructed a primary cell with 
solid sulphides for the electrolytes. The smallness of the electro- 
motive force which he has obtained is entirely due to the close 
proximity of copper and silver in the thermochemical series in 
respect to their heats of combigation with sulphyg, The theo- 
retical electiomotive force should be only ‘o5 volt. 

Let me add to Mr. Bidwell’s observation one of my own. If 
a piece of sulphide of copper is placed between platinum elec- 
trodes, a cunent of electiicity from a battery can be passed 
freely through it, as it 1s a good conductor. But if after a time 
the battery Is removed and the platinum electrodes are connected 
with a galvanometei, a current is observed. The solid sulphide 
between two platinum plates constitutes, therefore, a secondary 
eell or accumulator capable of bemg chaiged and discharged. 

SILVANUS P. THOMPSON 

Finsbuy Technical College, August 17 
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Preventing Collisions with Icebergs 


ALTHOUGH it is, I believe, ascertained that fogs are often 
highly athermanons, I would, at the same time, like to ask 
whether a thermal radiation method might not serve to show the 
presence of a large mass of ice in the neighbourhood of a ship. 

venture to make the suggestion, as I know of no experiments 
on the degree of athermancy possessed by fogs, as tested by such 
an instrument as the bolometer of Prof. Langley. The use of 
this instrument, or even of the thermopile, in conjunction with a 
large reflector and an alarm circuit closed by galvanometer 
deflection, might be worth tral by any one possessing the oppor- 
tunity. . JoLy 

Engineering School, Trinity College, Dublin, August 





Monkeys and Water 


Is it a usual thing for monkeys, either in captivity or in their 
native condition, to take freely to the water? Some relations 
of mine have a small monkey that was brought to them from 
Java, and which is a great pet. One day it was thought that he 
should be bathed, ant | he was put on the edge of the bath. In 
a little while he hung down from the edge by a foot and hand, 
and drank the water, and then, plunging in, he swam backwards 
and forwards under the water, with his eyes open, with great 
enjoyment, 

After the first time he was frequently bathed, and a day or 
two ago I saw him go through the performance. It was very 
pretty to see how he enjoyed it, swimming under the water and 
diving away from a hand put down to take him; then going 
head over heels at the bottom and lying on his back to bite play- 
fully at a finger; then he would run about on all-fours with his 
head held out of the water, and then go under again: and after 
it all, when he was taken out and dried with a towel, he lay 
wrapped up in a shawl, sleeping comfortable and happy. Ishould 
like to know whether he is an exception to the rule in his love 
of the water. JERRY BARRETT 

15, Avenue Road, Regent’s Park, August 6 





A ‘Correction 


I HAVE very stupidly made it appear in my note on pitcher 
plants, printed in last week’s NATURE (p. 341), that Dr. 

cBride was President of the Linnean Society in 1815. I 
ought to have written, “In 1815 the then President of the 
Linnean Sogiety read a communication from Dr. James 
McBride,” &c. I suppose Sir James Edward Smith was at that 
time President of the Linnean Society, and that Dr. McBride 
never was. ; W. WATSON 
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A MODEL UNIVERSITY 


TEE following information for applicants for admission 

to the Johns Hopkins University, printed in the 
University Circulars in response to letters, we are sure 
will be read with interest and profit :— 

How was the University Founded?—The Johns 
Hopkins University was instituted by the munificence 
of a citizen of Baltimore, Tobns Hopkins, who bequeathed 
the most of his large estate for the establishment of a 
University and a Hospital. The foundation of the 
University is a capital, in land and stocks, estimated in 
value at more than 3,000,000 dollars; the capital of the 
Hospital ıs not less in amount. The University was in- 
corporated under the laws of the State of Maryland, 
August 24, 1867, and it was opened for instruction in 
September, 1876. The Philosophical Faculty (of Letters 
and Scienas) is now organswed. A medical department 
will soon be instituted. 

In what ts Instruction Given ’—Systematic instruction 
is offered in English, Anglo-Saxon, German, French, 
Italian, Spanish, Latin, Greek, Sanskrit, Hebrew, Arabic, 
and in other languages and literatures; in pure and 
applied mathematics; in chemistry (inorganic and 
organic) with laboratory work; in physics (including 
mechanics, light, heat, sound, electricity, magnetism, &c.), 
with laboratory work; in biology (including physiology 


and morphology) with laboratory work; in mineralogy 
and geology ; ın ancient and modern history ; ın physical 

eography ; in political economy and ın the elements of 
international law ; in logic, ethics, psychology, pedagogics, 
&c. Occasional courses of lectures are also givep upon 
spe themes in literature, science, history, archeology, 
art, &c. o 

Lo whom ts this Instruction offered?—To all young 
men who are prepared to profit by it and who will conform 
to the simple regulations which are established by the 
authorities. -Graduate, Undergraduate, and Special Stu- 
dents are received. 

Those who have not already received an academic 
degree, should aim to secure one by pursuing a liberal 
and prolonged course of study, at the close of which the 
degree of Bachelor of Arts will be conferred. Those whe 
may be prevented from seeking this degree will neverthe- 
less be welcomed to the University, provided that they 
are in earnest and are mature enough in years, attain- 
ments, and character to profit by the advantages which 
are here afforded. Others who have already taken thgir 
first degree are encouraged to go forward in advanced 
lines of work, and for them unusual facilities are pro- 
vided. Young men who are to pursue the study of law, 
medicine, or theology, or who have entered upon profes- 
sional lives, and others who expect to become teachers 
if they desire to become proficient in literature and 
science, have easy access to the class-rooms and labora- 
tories. The degree of Doctor of Philosophy a be 
obtained, after three years of advanced study, by those 
who have met the required conditions. 

How ts this Instruction given ?—By all the methods 
which experience has shown to be useful—varying accord- 
ing to the preferences of the teachers, the subjects iaa 
and the number of scholars. There are recitations, lec- 
tures, conferences, prolonged courses in laboratories, 
exercises in special libraries, personal counsel, study of 
nature out of doors. The usual four-year classes are not 
maintained, but in all the principal subjects taught there 
are beginners, intermediate students, and advanced 
workers ; so that every scholar is assigned to that posi- 
tion in each section of the University which will yield. 
him the greatest advantages. He may be far advanced. 
in one subject and only a beginner in another. This 
result is only secured by the engagement of a large staff 
of teachers. 

What are the Laboratory and Library Facilities ?-—The 
scientific laboratories are three in number. They are 
open throughout the day and are fully equipped. For 
chemistry there is a special building arranged for about 
ninety workers, and well adapted to all kinds of chemical. 
and mineralogical work. A large building has been. 
recently constructed for a biological laboratory, with 
complete arrangements for physiological and morpho- 
logical work. The physical department ıs furnished with 
apparatus selected both for demonstration and investiga- 
tion, and especially valuable for researches in electricity, 
hes one ight, and heat. The construction of a new 
building for a physical laboratory is now under way. 

The library includes over 26,coo bound volumes, and’ 
650 serials are regularly received. It is open thirteen, 
hours daily. The library of the Peabody Institute, with 
80,000 volumes, and the other Baltimore libraries, are of 
easy access. Washington is so near that the Library of- 
Congress, the National Museum, and the other libraries 
and museums of the capital may be readily visited. 

What are the Necessary Expenses of a Student?—The 
charge for tuition in alt deparinente (including the use of 
the library, and with6ut any extra charges except for 
materials consumed in the laboratories), is 100 dollars 
pe annum, payable one-half October 1, and the other 

alf February 1. 

Young men living in any part of Baltimore, or in the 
immediate vicinity, can lodge at home, as the fist lessons 
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are given at 9 a.m. daily, and there is rarely any required 
exercise as late as 5 p.m. Young men from a distance 
can readily find rooms and good board either in private 
dwellings or m boarding houses. It is possible to secure 
accommodations (room and board) for 5 or 6 dollars per 
week, and for a sum between 6 and to dollars per week 
it is still easier to be suited. The other necessary 
expenses of life are moderate. 

Are there any Scholarships ?—In accordance with the 
request of the founder of the University, twenty Hopkins 
scholarships, giving free tuition, are annually conferred 
upon matriculated undergraduate students from Mary- 
land, Virginia, and North Carolina. In addition to these 
scholarships, eighteen honorary Hopkins scholarships, 
yielding 250 dollars and free tuition, are offered to those 
collegiate students from the three States above-named who 
pass the matriculation examinations with the most credit. 
Two scholarships giving free tuition are also open to matri- 
culated students from the district of Columbia. Twenty 
scholarships yielding 200 dollars, and twenty fellowships 
yielding 500 dollars are annually open to graduate 
students. 

What Special Opportunities are offered to University 
Students ?—Advanced and graduate students are received 
with or without reference to their being candidates for a 
degree, and they are permitted to attend such lectures 
and exercises as they may select. They are not examined 
for admission to the University, but each instructor satis- 
fies himself of the attainments of all who wish to follow 
his guidance before admitting them to his classes. 

Systematic courses of instruction, varying every year, 
are announced in the annual programme. The professors 
are free to give personal counsel and instruction to those 
who seek it ; books and instruments adapted to investi- 
gation and advanced work have been liberally provided ; 
the system of Fellowships secures the presence of twenty 
special students imbued with the University spirit, most 
of them looking forward to academic careers ; seminaries 
limited to a few advanced students under the guidance of 
a director have been organised in vanous subjects ; socie- 
ties devoted to philology, to mathematical, physical, and 
natural science, to metaphysics, to history and political 
science, and to archzology, afford opportunities for the 
presentation of memoirs and original communications, 
and there are also clubs for the reading and discussion of 
biological, physical, and chemical papers; during the 
year courses of lectures are given by resident and non- 
resident professors on topics to which they have given 
special attention ; the libraries of the Peabody Institute 
and Maryland Historical Society, founded for the ad- 
vantage of scholars, are easily accessible; the issuing 
under the auspices of the trustees, of publications devoted 
to mathematics, chemustry, philology, biology, and history 
brings the University into advantageous connection with 
other foundations ; special libraries connected with the 
seminaries bring the most important works within easy 
reach of the student, and the University reading-room, 
which is constantly open, is liberally supplied with new 
and with standard books and with the literary and scien- 
tific journals of this and other lands. 

On what Conditions ts the Degree of Doctor of Philosophy 
Conferred?—The degree of Doctor of Philosophy and 
Master of Arts is conferred upon candidates who (after 
having taken their first degree) have pursued University 
studies, for three years, under approved conditions, have 
passed the required examinations and presented a satis- 
factory thesis. At least the last year of study must be 
spent in this University. . 

How are the Fellowships Awarded *—Twenty fellow- 
ships are annually open to competition, each yielding 
five hundred dollars and exempting the holder from all 
charges for tuition. A statement of the rules governing 
the awards will be sent if requested. Applications for the 
next yeay must reach the University before May 1, 1886. 
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Ts there what is commonly known as a College Course ? 
There are seven parallel courses, by following any one of 
which a matriculated student may attain the degree of 
Bachelor of Arts. This plan combines the advantages of 
choice and restriction. From the variety of courses laid 
down, the scholar elects that which he prefers; having 
made his choice he finds a definite sequence of studies 
provided for him. The University marks out for those 
who elect a classical course, such a plan for the reading 
of Latin and Greek authors, sometimes with a teacher 
and sometimes privately, as will enable all who follow ıt 
to excel in these studies, while it requires that they should 
also learn to read French and German, and pursue during 
one year a course in science. It hkewise provides a 
training which is mainly scientific, enabling the student 
to concentrate his attention chiefly on chemistry, or 
biology, or mathematics, or physics; but with these 
studies he must cémbine the study of languages, history, 
and philosophy. 

Every matriculated student is expected to follow, under 
the guidance of an adviser to whom he is specially 
assigned, one of these prescribed courses which are fully 
described in the Register. Some elect the classical 
course. Others may concentrate their main attention 
upon the higher branches of mathematics. Courses are 
arranged also for those who wish to devote themselves 
chiefly to chemistry and physics. For those who expect 
at a later day to take up the study of medicine, there is a 
special course marked out, in which biology is the 
dominant subject. Arrangements are also made in other 
courses for the study of history and pohtical science and 
of the modern languages and literatures. 

What ts required for Admission to the College Courses? 
—Undergraduates who wish to enter, either as matricu- 
lates, candidates for matriculation, students in the pre- 
liminary medical course. or as special students, must 
begin by satisfying the University that they have been 
thoroughly taught the English studies which are usual in 
good high schools, academies, and private schools, in- 
cluding a knowledge of arithmetic (with the metric 
system); geography, physical and political ; the outlines 
of the history of the United States; Engligh grammar 
and composition. The candidate for matriculation must 
also pass an examination in— 

(1) Latin; (2) Greek (or French and German); (3) 
mathematics (algebra, geometry, trigonometry, analytical 
geometry) ; (4) Enghsh; (5) history ; (6) na.ural science. 
Those who do not intend to follow the classical course 
may offer French and German instead of Greek A 
student may be admutted, under certain circumstances, 
without matriculation. 

Can a Student be aided in Completing his Studies for 
Matriculation ?—If a student at his admission passes in 
a considerable part of the matriculation requirements he 
may postpone the remainderefor a time. If he is well 
up in algebra and geometry he may Ri oin the University 
classes in tngonometry and analytical geometry ; if he is 
a good scholar in Latin and Greek, but has not read all 
the authors requisite for matriculation, he may receive in- 
struction ın these authors from the University ; if he has 
not already acquired the elements of French and German 
he will be aided in doing so, in order that he may enter 
the courses here provided. 


THE HARVARD PHOTOMETSY? 


WE have waited for the second part of this very 

remarkable volume completing the Harvard Pho- 
tometry, rather than examine the separate portions piece- 
meal. There can be no doubt that its appearance is 
associated with an epoch in the general progress of 
astronomical science, coincident nearly with the other 


1 Constituting Parts x and 2 of vol. xv. of the Aana/s of the AStronomica 
Observatory of Harvard College. (x885 ) 
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corresponding advances in connection with the spectro- 
scope and sidereal photography. The three combined 
constitute a distinct feature in the more modern methods 
by which we are gradually becoming better acquainted 
with the infinite remote. So soon as molecular physics 
shall have made, as is promised, a lıke advance, then the 
infinite minute also will be brought more distinctly within 
the human ken. 

With regard to the Harvard volume on Sidereal Pho- 
tometry, without unreservedly conceding to it all the 
accuracy to which it lays claim, ıt must be gratefully 
acknowledged that it provides astronomers with a con- 
sistent and valuable catalogue of stellar lustre which, in 
a complete form, had not hitherto existed. It dispenses 
with the too often unreliable and discordant estimates of 
the past, and replaces them by scientific measures pos- 
sessing, to say the least, considerable precision. 

The two parts of the volume contain together no less 
than 512 closely-printed pages, many of them abounding 
with models of condensation, and constituting in them- 
selves a remarkable instance of sustained and successful 
scientific labour. They embrace not only the general 
history of the subject to which the volume refers, but 
they at the same time combine elaborate cniticism and 
valuable comparisons of the results of preceding labour- 
ers in the same field. 

In the first part there is given a description of the 
meridian photometer, with which the measures of com- 

tive lustre of the stars are obtained. In it are most 
ingeniously combined the more valuable and least dan- 
erous devices which are found in the instruments devised 
y Sir John Herschel, Steimheil, and Zollner. Taken as 
a whole, the instrument may be properly regarded not 
only as Ly eh but as original. Roughly speaking, it 
consists of two contiguous telescopes placed horizontally 
nearly ın the meridian, each of the object-glasses being 
armed with a reflecting prism, so that the hght from 
Polaris and any other star may be brought into the same 
field of view, after having passed through a double-image 
prism. The images are then viewed through a Nicol 
prism, and, by means well known to physicists, the hght 
of the one star is reduced by a measurable amount until 
it is adjudged to be equal to that of the other star. 

We trust we may be pardoned if we suggest that this 
construction of the instrument may possibly be too com- 
plicated to admit of that amount of precision in the 
measures which could be desired, and which might be 
obtained by simpler means. In fact, it appears from the 
volume itself, that at the commencement of operations, it 
was necessary to abandon the results of several months’ 
work with it; and although an improvement in the use of 
it was subsequently adopted, we think there still remain 
traces of the possibly mherent difficulty of precise adjust- 
ment. The rapidity also with which the equalisation of 
brightness of each star with that of Polaris 1s made, 
seems hardly consistent with the requisite precision. 
It 1s to be inferred from the volume itself that as many 
as forty-eight final determinations, each consisting of four 
equalisations of the hght of a star with that of Polans, 
are frequently completed within the hour, in addition to 
the consumption of time required for finding and identi- 
fying the successive stars and adjusting them in the field 
of view. But, we cannot doubt, this pomt has been well 
considered ky the Harvard astronomers themselves. 

In the determination of the magnitude of a star, it is 
the usual practice to rest content, generally, with the 
mean of three determinations. Each determination is 
made on a different night, and consists of the mean of four 

ualisations of the lustre of the particular star compared 
with that of Polaris in the field of the photometer. We 
venture to think that the general lmutation to three only 
is too restricted for the purposes of accuracy. The 
reason fôr this opinion ıs derived from the fact that on 
examining the numerous cases in which as many as 


fifteen determinations of magnitude are made onas many 
nights, it is very frequently, and in fact generally, possible 
to find three consecutive determinations which would of 
themselves, in the mean, lead to a itude widely 
different from that ulumately assigned. Yet these three 
consecutive sets furnish no circumstance of inter-discord- 
ance among themselves which could lead to suspicion, 
and which might, consistently with: the usual practice, 
have finally settled the magnitude of the star in question. 
We regard this not as hypercriticism, but as being the 
only sufficient means at hand for the examunation of 
accuracy furnished by the volume itself. 

Independently of the several catalogues containing the 
results of three years’ unremitting labour and persevering 
skill, the volume abounds with the intercomparison and 
reduction to one scale of the work achieved in a similar 
direction by many preceding astronomers. The result 
is that astronomers who are desirous of information 
on the subject of stellar brightness, will probably not be 
disappointed if they turn to the pages of the Harvard 
Photometry. Combined with a memoir by Prof. Pritchard, 
contained ın vol. xlvi. of the Memoirs of the Royal As- 
tronomical Society, it is perhaps not too much to say that 
all that 1s known upon the subject up-to the present date 
will be found easily accessible to the student. 

Towards the conclusion of the volume Prof. Pickering 
has drawn up a very important table, which, though 
short, must have given him very considerable labour to 
compute, It contains in one summary a critical com- 

arison of the average results of all the principal cata- 
ogues of stellar magnitude hitherto published. The 
Harvard Photometry 1s taken as the basis of the com- 
parson, and the difference between the mean or total 
results of each catalogue and that of the Harvard 
volume is given. From the inspection of Table lxxxiii. it 
appears that, taken as a whole, the Harvard measures 
indicate in the mean a brightness of the stars compared 
greater than that jadiented. by the estimates in the Durch- 
musterung of ‘14 mag., brighter than the mean of the 
Uranometria Nova of Argelander by ‘ro mag. ; of Heis by 
"12 mag. ; and of Houzeau by ‘11 mag. These differences, 
it will be observed, are all in one ction, and might 
appear to indicate that there is a generic difference 
between estimates of star magnitude by the unaided eye, 
and measures carefully made with a photometer such as 
is the meridian photometer at Harvard College, because 
all the estimates are apparently famter than the measures. 
But this can scarcely be the true explanation, since the 
photometric measures also of Seidel, Zdllner, and Peirce 
indicate, lke the eye estimates, a brightness less than 
that of the American determinations. Moreover, the 
photometnc measures made by Prof. Pritchard at Oxford 
agree in the mean of the whole, very closely with the eye 
estimates in the Durchmusterung and the other cata- 
logues. But, whatever the significance of this fact ma 
be, it cannot be doubted that the Harvard volume wi 
ever remain a most valuable addition to our knowledge in 
an important branch of astronomical science. 


U.S. INDUSTRIAL STATISTICS? 


T°? all who study anxiously social science, this is a 

very promising publication; its indirect testimony 
to the advantages of Republican institutions will be 
weightier to any reflective man than the eloquent tirades 
that are so usually bestowed upon them. It defines its 
object to be the stimulagion and assistance of the wage- 
worker in his endeavour to reach a higher position. Its 
information respecting working men is taken from 
their own contributions, a dozen pages of small print 
being filled with verbatim quotations om the replies of 
workpeople in every trade in the State, who give such 


= “Sixth Annual Report of the Bureau of Statistics of Labour and 
podustnes of New Jersey,” 1883.” Trenton: New Jersey, 1883 ° 
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varied accounts of themselves that the independence of 
the testimony cannot be doubted. That its work’ 1s 
popular is dicated by the wish expressed by one of 
them that “there should bea National Bureau.” Factory 
legislation is printed ın it (even 1884 legislation, although 
the printers date is 1883!); the factory inspector has 
become a popular institution, and much testimony is 
borne to the smaller hardship of factory laws uniformly 
than loosely enforced. The more educated and more 
prosperous workmen are, the more ambitious and aspiring 
they become, and we seem on the eve of their blending 
with their masters when complaints are made, as here, 
that many of their fellow-workmen are satisfied with only 
66 shillings a week wages; and a caution is held forth to 
such not to spend their money in foolishly aping the 
rich. 

Yet, though the teacher here is no longer one of the 
fatherly governments of the old world using his paternal 
authority for the good of a rather refractory son, yet the 
teaching is most satisfactorily similar. Drunkenness 
could not be set forth as the prevailing cause of pauper- 
ism among the men or the evil of a lack of artistic taste 
among the masters in more vivid or unqualified terms 
than they are here. , The sad combination of progress and 
poverty is bewauled, but we fear that co-operation urged 
here as its remedy too much overlooks the control of 
fashion and its effect upon supply and demand. A most 
practical power put in the hands of this Bureau is that of 
examining the accounts of co-operative companies. 
Any five members of a company may require such an 
examination. 

The principal industries of New Jersey are taken, and, 
after full statistics of their amount, prosperity and pro- 
spects, with the wages earned by each class of workers, 
an interesting account is given, commencing with a short 
history of the methods, improvements, and general posi- 
tion of the trade in the United States and in other 
countries, and their experience compared. Any one 
casting about for an occupation in which he could take a 
satisfactory pait would find in this “ Book of Trades” 
much to supply the information first required, and 
much to encourage him. Among them we find a 
review of the silk trade, which, under the ægis of 60 
per cent. duty, has made the wealthy city of Paterson ; 
of glass-making, which at present does not extend much 
beyond window glass and bottles; of the cultivation of 
sorghum, still in its infancy in New Jersey ; and of the pot- 
tery trade—after its account of which it performs the very 
useful function of a publication like this of appealing to 
such a trade to take the steps necessary for raising their 
standard of art. An appeal is made, not from a Govern- 
ment department, or from an interfering cligue as South 
Kensington is occasionally regarded as being, but by the 
organ of his late fellow-workers, that the maker of one of 
those large fortunes so common in America will, for his 
country’s glory and their help, found a technical school ; 
while hands are led to feel that intellectual training and not 
mechanical energy alone 1s wanted. The idea 1s shown 
here also to be making its way that the school should be 
made the basis of technical as well as of mental training ; 
that the dextrous use of the body should form part of the 
school, as wellas of the playground, teaching. More than 
this, ıt is felt that they should not be two so distinct 
branches of education as in past days, and that the mem- 
bers and muscles of the body, as well as the brain, should 
receive elementary instruction at the school, and that the 

‘ former should be placed more deliberately under the 
control of the latter. It is felt iw America that 
The cultured mind 
The skilful hand” 
ought naturally to go together, and not that one should 
be the usual mark of the absence of the other ; that, there- 
fore, a mechanic should not mean little more than a 
machine, but a mechanician, able to understand, make or 
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repair the giant body that ıs using its limbs to save his 
exertions, and therefore a man more on a level with other 
men whose tıme has been given tothe cultivation of their 
minds only, and more justified in imsisting upon their 
equality with the latter. It ıs urged in this Report that 
elementary technical knowledge valuable to all the New 
Jersey trades may be given in ordinary schools; that 
technical learning 1s popular, frequently most so to boys 
who are slow at books; and that successful manual occu- 
pation improves the morality of the worst of such boys. 

A very favourable notice of the Reformatory school at 
Coldwater; a sad tale of jail arrangements, and of 
methods of keeping the poor, all lead to discussions of 
economical difficulties felt long ago in England, not by 
any means avoided in America, and showing how little 
forms of government can modify human nature. A more 
hopeful view of that is afforded by the account, illustrated 
with three engravings and three plans, of a working-man’s 
Institute at Millville. At this one establishment, which 
seems to have cost little more than 4000/., are combined, 
besides large grounds used for field sports, bicycling, &c., 
a gymnasium and baths in charge of a barber in the base- 
ment, while on the ground floor are a conversation room 
hung round with maps and supplied with musical instru- 
ments on which performances are given, where also lec- 
tures are delivered, discussions held, and games of skull 
poe Side by side with it is a hbrary and reading-room. 

p stairs are four class-rooms and a large hall seating 500 
persons, besides a gallery over the rear half of it. At the 
other end of it 1s a stage with two dressing-rooms and 
other necessary adjuncts. This room 1s used on Sundays 
as well as on weekdays by various societies—a choral 
class among others—and is a convenient source of 
revenue. 

It is impossible to lay down our Report without feeling 
that if each department of its work is by itself of little 
importance, it will doubtless be a useful agent in making 
every inhabitant of New Jersey and of the United States 
a more intelligent worker at his trade or surveyor of the 
economies around him, 


PIERCING THE ISTHMUS OF PANAMA? 


THREE years ago the work of cutting through the 
Panama isthmus had barely commenced. The 
equatorial forests on the neck of land, 73 kilometres 
long, which marked the axis of the future interoceanic 
canal, had hardly been laid bare. The traveller who 
followed the primitive road met here and there some 
groups of cabins, with 100fs of branches on poles, marking 
the site of a sounding or the im avised dwellings of 
a portion of the operators, Culebra, Emperador, 
Corosita, and Gamboa, which are now full of activity, 
were then almost desert, and on the coast of Colon alone 
the excavator traced in the marshy plains of Gatun his 
great track. The contrast to-day is great: a long file of 
workshops covers the space between the Atlantic and the 
Pacific. Twenty thousand workmen toil on the Cor- 
dillera, making the deep cutting for the canal. Side by 
side with this army, another more powerful army of 
colossal machines, excavators, dredges, locomotives, 
waggons, all, the materials for transport, thousands of 
pairs of wheels, hundreds of kilometres of rails, moun- 
tains of coal, and shiploads of dynamite. Among the 
twenty-five workshops of th® peninsula the®attention 1s 
chiefly attracted to two points: the great rocky cutting at 
Culebra, which is to penetrate to a depth of 120 metres 
into the Cordillera, and the dam of the Chagres at Gam- 
boa. At Culebra the pievisions of M. de Lesseps have 
been realised: the mountainous mass which the canal 
will traverse ıs, for the most part, composed of rocks 
which are not very hard; repeated soundings by means 
of diamond perforators have shown that down to a 


1 Abstract from La Nature. 
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considerable depth the rock takes the form of schists in 
horizontal strata. There ıs no doubt that it can be cut 
through with rapıdıty ; it ıs a matter of perforation, either 
by mining and ordinary explosives, or by shafts with 
larger quantities of some explosive to displace great 
masses. Here 30,000 cubic metres of rock have been 
displaced by an explosion of dynamite; and unquestion- 
ably this colossal channel connecting two seas may be 
executed by simple methods and with economy. 

At the end of the great cutting of Culebra, 6 kilo- 
metres from Emperador, ıs the great workshop for the 
dam across the ra This gigantic basin, containing 
about 1,000,000,000 cubic metres of water, the surface of 
which 1s 60 metres above the water of the canal, has a 
bank, the content of which 1s 7,000,000 cubic metres. 
The volume of water kept in by this exceeds a hundred- 
fold that of any reservoir in the world. By means of 
this work inundations in the river are prevented, currents 
impeding navigation and introducing rough water into the 
canal are FAET and thereis no fear ofthe accumulation 
of alluvion in the bed. By regulating the flow of the 
Chagres and of the neighbouring streams, the dam at 
Gamboa assures the regular service of the canal. The 
method of constructing this work of proportions without 
precedent in the annals of public works is a very simple 
one. From the great cutting at Culebra, near Gamboa, 
and the neighbournng cuttings, about 50,000,000 cubic 
metres of rock are removed, while only about 7,000,000 
are required for the Chagres dam, and therefore the work 
1s one of transport only—a colossal one, ıt ıs true. Even 
the site of the dam is formed naturally by the disposition 
of the bed of the torrent, which 1s contracted at this place 
between the hills of Obispo and Santa Cruz, which are 
distant about 150 metres from each other, and on which 
will rest the front wall of the great reservoir. Behind this 
first barrier will be thrown, as they are taken from the 
Cordillera, the 7,000,000 metres of rock, and the dam will 
be complete. The originality of the project ıs that, strictly 
speaking, there is no masonry at all in this enormous mass 
of rock of all sizes and shapes; the accumulation alone 
gives the mass firmness. The plan given here enables 
us to follow the sinuous course of the Chagres River. 
Like all torrents, and especially all torrents in equatorial 
regions, it is subject to considerable variations in its flow, 
and to enormous and violent floods. In winter its flow 
is 1600 cubic metres per second, while in spring it is 
barely 13 metres. Its tributaries, or réos, are of the same 
character—the rio Trinidad and the rio Gatuncillo have a 
flow in winter of 400 cubic metres. It would be imposs- 
ible to divert these impetuous masses of water into the 
canal without producing currents and deposits and im- 
peding the navigation, The overflow of exceptional 
floods will be conducted to the sea by secondary water 
courses. These latter, which vary in breadth from 8 to 
12, and even to 40 metres “near the Atlantic, are easily 
made by utilising the portions of the bed of the nver 
situated on the same bank, and connecting them by 
appropriate trenches. The enormous reserve behind the 
dam will flow regularly in this new bed. Of course, the 
bed of the canal will be completely protected from these 
deviating waters, in the trenches by the slopes of the 
latter, and ın the lower parts by banks which will soon be 
covered by a vigorous and indestructible tropical vegeta- 
tion. Withyhe construction, of this reservoir, assured by 
the clearings from the cutting, and the water regulated 
and controlled by these courses, the work, like that of the 
cutting at Culebra, is only one of time. One objection 
which was raised when the public became acquainted 
with the almost incredible magnitude of the work, 
in which a reservoir becomes a great lake, was that 
this latter might itself be filled up with the alluvial 
deposits, which it was constructed to keep out of 
the canal. It is true that in its tropical floods the Chagres 
carries along a large quantity of Alluvad ; but this, which 


would be an insuperable obstacle in the canal, becomes a 
secondary consideration in the reservoir. It ha$ been 
calculated by the chief engineer to the work that the 
Chagres can bring into the lake in a ‘thousand years 
30,000,000 cubic metres of alluvion, while the cubic con- 
tent of the lake is 1,000,000,000 cubic metres. 

Culebra and the dam at Gamboa have always been the 
two principal points, the main obstacles to the canal. But 
there are thirty-five other principal working stations, all 
connected with the railway between Colon and Panama. 
As the illustration shows, they are sufficiently near to 
each other to be considered uninterrupted. Fifty exca- 
vators and ten dredges work at the canal. Up to the 
twenty-fifth kUometre we meet with dredges, at first at 
Colon for the port, then at Gatun. As far as the Panama 
Plain there are more than sixty excavators. In the three 
workshops at Culebra are now installed the contractors 
who cut the canal from Amsterdam to the North Sea. At 
Corosal, at the sixtieth kilometre, the great port for access 
to the canal from the Pacific is to be placed, and there the 
great American dredges work in the swampy ground. “It 
has been calculated that the work done up to the present 
is half that required to complete the undertaking, and 
that this new maritime route to the East will be opened 
in 1888, 

The work stands at present in this position: it involves 
in all the movement Aa about 100,000,000 cubic metres of 
rocks of varying consistency. Of this, 70,000,000 are to 
be raised, according to the contracts, in successive instal- 
ments in 1885, 1886, and 1887. The remaining 30,000,000, 
which form the actual canal, will be raised at the expira- 
tion of this time either by the same contractors or by new 
ones, Knowing the amount already raised, the contract 
periods for raising a certain other quantity and the 
amount remaining to be done at the end of the present 
contracts, we can, by a sum in simple proportion, calcu- 


late when the whole should be completed. In 1888 it 
should be ready for traffic. ‘his simple ponme 
could only be applied to a work so colossal after a long 


and laborious period of minute study and preparation. 
The period of installation is always the most important 
in all these vast enterprises: the study and command of 
the appropriate material, the reception, testing, arrange- 
ment of the machines, the construction of the workshops, 
accommodation for the workmen, &c.; it 1s only when 
all these have been completed, when all have been made 
ready for work and tested, that the real work can com- 
mence, and that progress becomes sensible. This period 
of installation lasted, for example, in the case of the 
St. Gothard tunnel, for fifteen months; but the Panama 
canal calls for ten times more capital than the tunnel, 
it is executed in a country which has first to be 
cleared of a luxuriant tropical jungle, thousands of 
mules away from all industrial centres. The preparation 
for this gigantic work under these circumstances was 
a most important fraction of the work, and it is the 
opinion of competent men that what has actually been 
done during the installation period now brought to a close 
is equivalent to half of the work necessary to achieve the 
canal. In the case of the Suez Canal, 70,000,000 cubic 
metres had to be raised ; of these, 50,000,000 were raised 
in two years after the apparatus had been put in working 
order. Seventy million cubic metres must be raised by 
the drags and excavators of the twenty-one principal con- 
tfactors; 18,000,000 are to be raised by August 1 of the 
current year. ‘These 21 contracts represent an outlay of 
about 240,000,000 francs, of which 65,000,000 have been 
tendered by French conttactors ; 55,000,000 by Americans ; 
29,000,000 by Italian, Swiss, Swedish, and natives, an 

90,000,000 by an Anglo-Dutch Company. All nations 
are working therefore at the task. The French con- 
tractors are at work at the cutting at Emperador; the 
Anglo-Dutch Company has to remove 13,000,000 cubic 
metres in the great cutting at Culebra. Practically 
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the whole isthmus is being attacked simultaneously. 
Fig. 4 represents the work at the station of Em- 
perador. It 1s connected by rails, on which loco- 
motives run with other stations, and with the Colon- 
Panama- Railway. The material taken out 1s conveyed to 
the great dam, which is to keep in the water of the 
Chagres River. The cutting at Emperador 1s 200 metres 
wide in certain places. Next to this comes the great 
stationfof Culebra. These two stations are represented 


Fic. 1 —Line of Canal and works in ccurse of execution 


~ Trinidat tun ; 8, dockyard of Pena Blanca, 9, 10, embankment of Boho 
Shr Aiea aan at Gan, 3; Matachn ; 20, Gamboa embankment—the 
mperador, 25, El Lino , 26, 27,28 La Culebra > 29, 30, Paraiso , 31, Pedro 
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in the accompanying sketches. While all this work of 
dredging and excavating, making cuttihgs and embank- 
ments is going on at the canal, the two ports of entry on 
the Atlantic and the Pacific are being constructed. At 
Colon, powerful dredging works are opened. A pier, 
protected on the wéstern side by a mole, has been built, 
on which a new town, Christopher Columbus, is growing. 
On it are placed the workshops, stores, railway stations, 
&c. All the constructions are connected with the [rail- 
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Fic. 3.—Culebra Docks. 


way across the isthmus by a series of branches. Vessels 
drawing any amount of water can discharge at the wharf 
projecting into the sea, and completely protected from the 
wind.: On the Pacific coast, the creation of a port at the 
mouth of the Rio Grande presents no technical difficulties, 
and six dredges are now at work making a channel 100 
metres in width to the sea. A special organisation has 
been created to’ deal with the vast material, its employ- 
ment, and repair. The isthmus has been divided into 


e. ° 


three sections, with a centre at Matachin, at the foot of 
the great embankment and the cutting. Here all the 
material is concentrated, all the repairs executed, and all 
the machinery put in working order. The railway of the 
isthmus 1s now the property of the Canal Company, and 
facilitates greatly this movement of the machinery on 
which the regular working of the various sections depends, 
By its means each working station is in communication 
with the central one and with every other. 
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To sung up, more than two-thirds of the work of making 
the canal is now in execution, under formal engagements 
with contractors. The problem of the canal has been 
solved in principle. The period of installation or prepar- 
ation has been succeeded by one of execution, based on 
a definitive programme, accepted by those who must 
carry it out, the Company itself maintaining an attitude 
of rigorous surveillance. 





NOTES 
THE fifty-eighth meeting of the German Association of 
Natualists and Physicians will this year meet at Strassburg. 
Notices of communications and abstracts of papers should be 
sent to Heir J. Stilling. The meeting will commence on 
Thursday, September 17, and terminate on September 23, 


THE local committee of the American Association has issued 
its second circular containing the general programme of the 
meeting at Ann Arbor. The meeting will be called to order on 
Wednesday, August 26, at 10 a.m, when Prof. Lesley will 
resign the chair to President-elect Prof. Newton of New Haven, 
and the usual addresses of welcome will be delivered. In the 
evening Prof. Lesley will give his presidential address. On 
Thursday evening the citizens of Ann Arbo will tender a recep- 
tion at the Court House, and on Friday it is probable that a lawn 
paity will be given on the University grounds. On Saturday a 
long excursion, as previously announced, will take place; on 
Monday a short excursion for the members of the Botanical Club 
has been planned, probably to the Tamarack swamp, one of the 
detached spots common in Southern Michigan where a northern 
flora has lingered under favourable conditions through the 
various climatic changes of later geologic times. It is probable 
that similar trips to points of local interest may be arranged for 
some of the sections. The chairman of Section C announces 
that the following subjects have been chosen for discussion: 
fist, what is the best initiatory course of work for students 
entering upon laboratory piactice ? second, to what extent is a 
knowledge of molecular physics necessary for one who would 
teach theoretical chemistry? In the discussion in Section D, 
mechanical science, of the best method of teaching mechanical 
engineering, in order that what is read and said may be to the 
point, the following classification should be observed : (a) schools 
of mechanical engineering ; (4) mechanic at schools for the 
education of superintendents, foremen, &c. ; (¢) manual training- 
schools. The distinction between ‘mechanical laboratory 
practice” and ‘‘shop practice” should also be made and 
appreciated. 


THERE seems to be no doubt that Sir Nathaniel Barnaby is 
about to close his connection with the Admiralty as Director of 
Naval Construction. We shall be interested to see in what 
manner the new Government fills up the vacancy, and what 
treatment they give Sir Nathaniel’s successor, who, it is 
rumoured, may be Mr. W. H. White. As is known, Mr. 
White some time ago resigned his connection with the Admiralty 
for a far more lucrative post in Sir W. Aimstrong’s works. 
e “But there is a difficulty ın the way,” as the Pal] Mall Gazette 
putsit. “Private firms can pay, and do pay, their chief con- 
structors twice, three, and four times as much as the Admiralty. 
Perhaps Mr. White may consent to sacrifice some thousands a 
year for the honour and glory of serving his country, but the 
time will come when scientific skill, like other commodities, will 
have to be purchased at the Admiralty at its market rate.” 
Perhaps a Conservative Goveinment will show itself more alive 
to this aspect of the post than its Liberal predecessor. 


Dr. PAGENSTECHER, of Hamburg, has just described a new 
form of Frugivorous Bats from a specimen transmitted to the 
Natural History Museum of that city by Herr H. Soyaux, of 


Gaboon. Afegaloglossus woermanni, as this new mammal is 
proposed to be called, is remarkable as belonging to the long- 
tongued division of the Pteropine Bats, which was not previously 
known to occur anywhere within the Afthiopian region. 
Megaloglossus is closely allied to Macroglossus and Melonycteris, 
and in some characters is intermediate between these two 
genera, In its dentition it also exactly resembles them. 


WE are informed by Dr. G. A. Guldberg, of the University 
of Chiistiania, that the fishery of rorquals or fin-whales (Ba/ano- 
ptera) established at Vado in East Fmmaiken, for commercial 
purposes, continues to be turned to good account for scientific 
investigation. This year Dr. R. Collett, the well-known Nor- 
wegian naturalist, is visiting the place, and has already made 
many interesting observations upon the structure and habits of 
Radolphi’s whale (Balenoptera borealis), which has been captured 
in considerable numbers during the latter part of July, although 
the great blue whale (2. szdéa/dti), generally so numerous, has 
not yet been seen upon the coast. This ıs attributed to the 
absence of the 7hyssanopoda inermis, a small crustacean on 
which the blue whale feeds. Rudolphi’s whale is called “‘ seje” 
or “cod” whale by the Norwegians, as it appears on the coast 
at the same time as that fish, but its food is also a crustacean of 
a still smaller species than that which 1s the chief nourishment 
of its gigantic relative. It usually visits the coasts of Finmark 
between the months of May and August, and has lately been 
taken several times on the east coast of Great Britain (Firth of 
Forth, 1872; River Crouch, Essex, November 1883; mouth of 
the Humber, September-1884). Dr. Guldberg gives its average 
length as 40 feet, but says it sometimes attains 50 feet. Its 
shape is more elegant than that of the commoner species, 
B. musculus, which it otherwise resembles. Its colour is black, 
and does not show the bluish tint seen in the latter species and 
in Z. saldi. The sides are spotted with white, and the 
under parts are white with a faint reddish tinge. A new use to 
which the whales killed at Vado have been lately put is tinning 
their flesh, which is said to be wholesome, and to find great 
favour in Catholic countries, where, being fish accorging to the 
zoology of the Church, it is allowed to be ealen on fast days. 


We have received the annual report for the past year of Prof, 
Spencer Baird, Secretary of the Smithsonian Institution. It 
includes an account of the work performed by the Institution 
itself, as well as that of the branches of the public service placed 
by Congress under its charge, namely, the National Museum 
and the Bmeau of Ethnology. A sketch of the work of the 
United States Fish Commission and of the Geological Survey is 
added. We observe that the additions to the Museum are 
described as unexampled in extent, consequent partly upon the 
labours of the Geological Survey, of the Ethnological Bureau, 
of the first Commission, and of numerous miscellaneous explora- 
tions, both public and private. These various explorations are 
briefly described. Amongst the forthcoming publications is one 
on the Botany of North America, by Prof. Asa Gray, part IL o 
which 1s inthe press, It comprises the Gamopetalous orders 
from Caprifelacee to Composite inclusive. An enumeration by 
the author indicates that of the Caprtfoliacag there are 8 genera 
and 47 species; of Audbiacer, 26 genera and 86 species; of 
Valerianacee, 2 genera and 22 spesies ; of Dipsacacg, 1 genus 
and 2 species (naturalised) ; of Composite, 237 genera and 1610 
species. It will form an octavo volume of nearly 500 pages. 
The geological map of the United States, commenced in 1883, 
has been completed and placed in the hands of the engraver. 
It was found, after collating all available data, that the know- 
ledge acquied is not sufficient to warrant the extension of geo- 
logical colours over the entire territory of the United States, 
Accordingly, California, Oregon, and parts of Montana, “Idaho, 
Nevada, Arizona, Utah, New Mexico, and Texas remain 
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uncoloured. This map will beissued in two editions within a few 
months, The first edition will be coloured in accordance with 
the scheme previously adopted and published by the Survey. It 
will form one of the plates of the Fifth Annual Report of the 
Survey, and a brief explanatory statement will accompany it. A 
second edition, with complete explanatory text, will be issued as 
a bulletin, In this edition the map will be printed in duplicate, 
one copy coloured in accordance with the published scheme, the 
other with a scheme now under consideration. 


Ir is reported from America that Cotopaxi in Ecuador began 
a serious eruption before daylight on July 23. Streams of lava, 
with ashes and stones, overwhelmed part of Chimbo, situated 
near Cotopaxi, and one hundred houses were destroyed. Reports 
from Guayaquil state that the eruption began at 1 a.m., sounding 
like incessant discharges of heavy artillery, shaking the eaith 
and rattling windows and doors. At times there was a con- 
tinuous roar. Guayaquil is 130 miles from Cotopaxi. 


ACCORDING to a telegram from St. Petersburg to Scandinavian 
journals, dated August 4, severe earthquakes have taken place 
at Tashkend and Wernoje in Russia. In Pishek every house 
suffered, and the new settlements Sukuluk and Belowodsk were 
destroyed. , In the latter place the church fell in. It is stated 
that fifty-four persons were killed and sixty injured, The 
shocks continued to be felt several days, and there aie great 
fissures in the earth. 


ACCORDING to a telegram from Simla, shocks of earthquake 
are again being felt in Cashmere. 


THE Anthopological Congress which is shortly to be held at 
Rome will have a curious feature m a collection of seven 
hundred skulls of criminals, numbered and classified. To these 
will be added the photographs of 3000 and the brains of more 
than 150 convicts, thousands of autographs, poems, sketches, 
and special instruments, the work of ciiminals, an album con- 
taining a record of 700 observations, physical and moral, on 500 
criminals and on 300 ordinary men. ‘There will also be 
graphic maps of crime in Europe with reference to meteorology, 
food, institutions, suicide, &c.; tables of the stature of criminals in 
relation to the length of the arms, and of crime in towns com- 
pared to that in the country. M. Bertillon will exhibit the 
graphic curves of 23,000. reced:visies examined in twelve parts of 
the body and the puactical restilts obtamed. Photographs of 
Russian political and other criminals, especially of those from 
Moscow, and wax masks of a large number of celebrated 
criminals, will also be exhibited. All the notabilities in the 
science of criminal anthropology will take part in the Congress. 


THE death is announced from Copenhagen of the eminent 
Danish aicheeologist, Prof. Worsaaze, 


A SUPPLEMENT to the London Gaselte of August 12 gives a 
list of Juy Awards to the exhibitors at the International Inven- 
tions Exhibition, 


THERE are now to be seen at the Inventions Exhi- 
bition Aquarium some specimens of the black bass, in- 
digenous to the principal rivers and Jakes of Canada and 
the United States of America, where they are found in 
abundance, This species is very difficult to 1ea: in the wateis 
of our coyptry, and the manner in which they have become 
naturalised to their sphere of existence at the aquarium referied 
to is certainly remarkable. Their introduction to the waters 
of this country is extremely undesirable on account of their 
voracity, but they provide excellent sport to the angler. 


In regard to the introduction of the catfish to English waters 
by the National Fish Culture Association, which is discouraged 
on account of the voracity of this species, Prof. Baird, the 
United States Commissioner of Fish and Fisheries, writes to 
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state that the catfish is an unmolesting animal “and does not 
exclusively prefer live food to other kinds. The proféssor con- 
sides much advantage would accrue from their acclimatisation 
in our waters. The Association referred to has carefully noted 
their proclivities in the ponds where they are now lotated and 
experimenéed upon their food and at present cannot disprove 
Prof. Baird’s assertion. 


Psaor. S. NEwcoms, of Washington, is at present visiting 
Stockholm, as the guest of Piof. Hugo Gyldén, Astronomer 
Royal of Sweden. Prof Newcomb proceeds to Pulkowa in 
order to visit the Imperial Observatory. 


AT about midnight on July 29 a remarkable phenomenon was 
seen at Jonkoping (Sweden), over lake Wettern, A-strong 
luminosity was suddenly seen in the north, where some very 
peculiar clouds—looking like icebergs—were seen almost to 
touch the water From these clonds electrical discharges con- 
tinually proceeded, imparting to them a blush, phosphorescent 
light, somewhat ruddy near the’ water and intensely yellow at 
their sides. It seemed like a constant discharge of fireworks 
from the lake. It was remarkable that the light—as 1s generally 
the case with an electrical discharge in the atmosphere—did not 
assume the form of bunches of streamers, but at one time flared 
up intensely and at others formed narrow bands across the 
clouds. Above the latter there was a faint bluish reflection. 
The lake lay as calm as a mirror, and though an optical illusion 
was uncommon in these parts, the western shore seemed close to 
the town, while the eastern disappeared in the clouds. Except 
the electricity-laden clouds in the north the sky was clear, stars 
shone, and the full moon was bright. Below the latter the sky 
seemed faintly red, compared with the intense electric light. 
At Katrineholm the same phenomenon was seen in the north- 
east. Here an intense glare was seen above a cloud, assuming 
the appearance of two gigantic lustrous trees, which remained 
thus for half an hour, when it changed into a vaiiety of forms. 
There was no noise accompanying the phenomenon, which 
lasted in both places for about one hour. It is not probable 
that the phenomenon could have been of auroral nature on 
account of the brightness under a full moon. 





M. CAMBRELENT, Inspector of Public Works, has made a 
report to the Agricultural Society of France on the subject of 
the dunes in the /azdes of Gascony. These sand-hills cover a 
surface of more than 85,000 hectares ; they are more than 80 
metres high and 5 to 6 kilometres wide. Before a method of 
airesting these was discovered they were bemg constantly pushed 
inland by the winds, invading and covering fields, villages, and 
even burying churches up to their towers. In 1780 Brémontier 
sought to render them immovable by planting them, after many 
experiments designed to develop a primary vegetation. Flis 
woik has been continued with peiseverance, and it is only re- 
cently that it has been completed, and these 85,000 hectares, 
which menaced all the country adjoining, have become covered 
with a rich forest vegetation which has fixed the dunes in one 
place. A great public danger has been converted into a large 
forest. But this work, which renders permanent, dunes already 
existing, has not prevented the sea from throwing up on the const 
new sand day by day, which forms dunes, which in their turn 
invade the permanent dunes. After having fixed the old sand- 
| hills, the problem was to prevent the formation of new ones. 
To solve this it was decided to construct a dune above high 
water, in which all the conditions of the movable dunes would 
be reversed. The formegiven to the latter by the wind is such 
that on the side of the sea they present a gentle slope, which 
the sand can mount easily as on an inclined plane, m oider 
to fall down a steep decline. It is by the gentle slopes 

forming a series of inclined planes that the sand moves forward, 


The formation of the new dune was encouraged, but it was 
. 
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directed ip such a manner that it had a steep slope on the side 
of theseas To secure this a wooden palisade was erected about 
120 metres away from the sea, all along the shore The sand 
first strack against this in its progress, and fell at its foot, a portion 
of it escaping through the interstices left between the planks. 
The latter was carried some distance by the force of*the wind, 
and fell, forming slight slopes, while the sand which fell at the 
foot of the palisade on the side near the sea formed a steep 
incline. Soon this reached the top of the palisade, and then 
the planks were drawn up by means of a special implement 
to the needed height, and the formation continued as before, 
the slope on the side of the sea growing steeper, while the 
other got more and more gentle. Ulumately the dune reaches 
such a height (generally 10 to 12 metres) that the sand can 
no longer get over it, and it is definitely arrested between 
the barrier and the sea. It falls back on the shore, unable to 
advance, until contrary winds come and blow it out to sea again. 
To fix the sand on the other side of the barrier, the Arundo 
arenaria is planted. The roots penetrate to a depth of 4 or 5 
metres, and the plant always keeps its head above the incieasing 
sand. The results obtained by this new dune (says M. Cham- 
brelent) have been complete. The most violent storms have not 
been able to carry the sand over it ; the latte: has fallen back on 
the shore innocuous, and the advance of the inexhaustible sand 
coming from the sea has been absolutely arrested, 


THE additions to the Zoological Society’s Gardens during the 
past week include a Common Camel (Camelus dromedarius & ) 
from Egypt, presented by Major Frank Graves ; a Shag (Fhala- 
crocorax graculus), from Ireland, presented by Capt. F. H. 
Salvin ; a Common Stoat (Mustela ermina), British, presented by 
Mi. H. Hanauer; a Common Chameleon (Chameleon vulgaris), 
from Noith Africa, deposited ; a Spotted-tailed Dasyure (Dasyure 
maculata 8), two Yellow-footed Rock Kangaroos (Petrogale 
xanthopus & 2), from South Australia, received in exchange ; a 
Coquerel’s Lemur (Cheirogalens cogueral:), an Elliot’s Pheasant 
(Phastanus elisott), a Bar-tailed Pheasant (Phasianus reevesi), 
four Long-fronted Gerbilles (Gerbillus longifrons), bred in the 
Menagerie. 


GEOGRAPHICAL NOTES 


M. VIOLET D'AOUEST read a note at a late meeting of the 
Geographical Society of Paris on aerial formations on the soil. 
Referring to Richthofen’s discovery of a vast aenal formation 
of loess in China, M d’Aouest described ‘‘ meteoric formations” 
which he had humself examined in Mexico. In 1857 he made 
a communication on this subject to the Society ; he found in the 
flanks of the most elevated mountains argillaceous deposits, 
which could not be attributed to decomposition of the rocks 
there, or to the alluvion deposited by rivers, or by the 1ain, He 
referred them after investigation to atmospheric currents. In 
the day the winds raised the particles from the plains and 
carried them at night to the hulls, depositing them there. In 
course of time these deposits had reached a thickness of thirty 
to fifty and in places a hundred metres. The upper part, 
which was generally finer, stopped at the hmit of herbaceous 
vegetation, for beyond this there was nothing to retain the 
particles, which were carried down by rains, glaciers, snow, or 
winds to the lower part. Fifteen years later he heard of 
Ruchthofen’s publication on the subject, and Col. Prjevalsky 
during his late journeys ın Thibet states that analogous serial 
deposits are now being formed under the influence of powerful 
winds which prevail at these altitudes, Subsequently M, d’Aouest 
met Baron Richthofen and discussed the subject with him, 
when the latter stated that these formations exist in Europe, 
adding that it was singular how men, unknown to and far 
removed from each other, could be led to make the same dis- 
coveies in wholly different regions. M. d’Aouest now intends 

ablishing a translation of Richthofen’s monograph on the sub- 
ject, with a supplemen. of lus own containing a number of im- 
portant documents which he has collected on these deposits. 
He thinks he will be able to explain loess and argillaceous 


deposits, the origin of which has hitherto been regarded as 
problematical, by this theory. 


THE Bollatsno of the Italian Geographical Society for July prints 
two inedited letters of early Itahan adventurers in South America, 
recently biought to light in the Archives of Florence and Modena 
The longer and more umportant, dated Dec, 24, 1534, is addressed 
from Valenzuela (Venezuela) by a certain Tomaso Fuiaschi 
to hus brother in Florence. After mentioning the prepara- 
tory arrangements made for an expedition of 800 men o ised. 
for the purpose of seeking gold in the Orinoco basin, the 
writer—one of the party—describes the country, the appear- 
ance and customs of its inhabitants, the nature of the 
soil, its climate, animal and vegetable productions. The 
success of the enterprise, which, nevertheless is known to have 
ended in failure, ıs anticipated, because the natives ‘are so 
bestial and have so little understanding that they think man and 
horse one and the same thing, and have so much dread of said 
horses that they die of fear, and one horseman is worth a 
thousand Indians, and they also greatly dread the blunderbusses, 
as to them a strange thing it seems to see men dying and not 
not know from what ; so that if they were a hundred and saw 
four or six of them die, all would take to flight like beasts. And 
so we shall go to said conquest in the name of God.” Further 
on the men are said to take ‘one or two wives as best seems to 
them, and when they don’t like them they leave them and take 
others, and the brother the sister, though true it 1s mother does 
not take son, but there are places where they heed nothing 
and aie like the beasts, and worship the sun and moon. And 
they have a kind of cotton with which they make beautiful 
things to their fancy, as cloths, which the women wear in front 
and certain camiach (hammocks), mn which they sleep, which are 
the length of a man, and are attached to two stakes in their 
houses. Here no grano (wheat?) nor wine is made, but instead. 
of grano they have a certain thing which they call maize, which 
they sow the whole year, and which springs up and grows high 
in two months ; and likewise they sow certain ceca, which they 
call fatatia, and it has a very large barda (root), and said barba 
5 cooked in the ashes, and it has the same taste as the chestnut, 

c P 


A PROJECT for the compilation of a detailed topography of 
Italy during the Roman domination will engage the attention of 
the ae Historical Congress which meets at Turin next 
month. 


A REUTER telegram from Brussels, dated August 12, says 
that, according to a message from Madeira in the Judépendance 
Belge, the Marquis Buonfanti, the celebrated explorer, and M. 
Caman; chief of the Equator station, have died on the Upper 

ongo. . 


THE current number (Band xii, Nos. 5 and 6) of the 
Verhandlungen der Gesellschaft fur Erdkunde su Berlin con- 
tains a paper by Herr Bandelier on the border lands of ths 
United States and Mexico, in which he describes the territoriee 
of New Mexico and Arizona and the Mexican States of Sonora 
and Chihuahua, their climate, hydrography, topography, flora, 
fauna, ethnography, antiquities, &c. These subjects are touched 
rapidly and somewhat superficially, as Herr Bandelier delivered 
a lecture rather than read a paper. , Dr. Hettner referred to his 
thavels in the Umited States of Columbia, Our geographical 
knowledge of this region, he said, depends almost wholly on 
the surveys and description of the Italan Codazzi and the 
travels of Dr. Reiss and Dr. Stubel, who visited Columbia in 
1867 and 1868 with the special purpose of studying the vol- 
canoes. They visited the southern portion, and therefore Dr. 
Hettne: decided, after having investigated the neighbourhood of 
Bogotá, crossed the Central Cordilleras, and visited the Cauca 
valley, to direct his journeys to the Eastern Cordilleras, and to 
study the States of Cundinamarca, Boyaca, and Santander. He 
had intended originally to include*Western VenezueMi as far as 
Cardcas in the undertaking, but this had to be ultimately 
abandoned. The paper gives a brief descnption of the country 
and its people, based on these journeys. Dr. Boas describes 
his journey in Baffin Land in 1883-84. This paper is accom- 

ied by a map showing the outline of the coast of Cumber- 
and Sound and the west coast of Davis Straits according to the 
English Admuralty charts and to the new survey of Dr. Boas, 
The discrepancies are very numerous and in some s very 
considerable. Herr Wagner contributes a brief sketch “of the 
lfe and geographical work of the late Prof. Zoppritz. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 23-29 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is fiers 
employed.) 
Ai Greenwich on August 23 
Sun rises, 5h, om. ; souths, 12h. 2m. 22'7s, ; sets, Igh. 5m. ; 
decl. on meridian, 11° 19’ N.: Sidereal Time at Sunset, 
Izh. 14m. 
Moon (Full on August 25) rises, 17h. 49m. ; souths, 22h. 4om. ; 
sets, 3h. 38m.* ; decl. on meridian, 13° 55’ S. 


Planet Rises Sonths Sets Decl on meridian 
h m h m h m. POE 
Mercury... 6 54 ... I3 I 19 8 0 41N. 
Venus .. 746 ... 1354 ... 20 2 o 50N. 
Mars o 41 56... IJH 23 18 N. 
Jupiter ... 6 8 12 50 ... IQ 32 74N. 
Saturn o 8 817... 16 26 22 26 N. 


* Indicates that the setting 1s that of the following day. 
Occultations of Stars by the Moon 


Corresponding 

August Star Mag Disap. Reap. sarlo oa var 
inverted ımage 

h m. h. m. o o 

26 .. 67 Aquarii 6 9 .. IṢI 325 


27... B.A.C. 8365.. 64... us near approach . . 162 — 
The Occultations of Stars are such as are visible at Greenwich. 
August h. 
27... II Mercury in conjunction with and 6° 1’ 
south of Jupiter. 





THE MOTOR CENTRES OF THE BRAIN AND 
THE MECHANISM OF THE WILL? 


PEELING deeply as I do the responti I have mcurred 

in undertaking to address you tonight, desire to express 
my regret that I cannot instead share with you the pleasure of 
listening to the distingmshed man who has been prevented by a 
most painful bereavement from addressing you to-night. 

My subject being the mechanism of the will, it might be asked, 
‘What has a eon to do with psychology?” To which I 
would answer, ‘‘ Everything.” For without sheltering myself 
behind Mr. Jonathan Hutchinson’s trite saying that “a surgeon 
should be a*physician who knows how to use his hands,” I 
would remind you that pure science has proved so good a foster- 
mother to surgery, that diseases of the brain which were formerly 
considered to be hopeless, are now brought within a measurable 
distance of the knife, and therefore a step nearer towards cure, 
Again, I would remind you that surgeons rather than physicians 
see the experiments which so-called Nature 1s always providing 
for us,—experiments which, though horribly clumsy, do on rare 
occasions, as I shall presently show you to-night, lend us power- 
ful aid in attempting to solve the most obscure problems ever 
presented to the scientist. 

The title I have chosen may possibly be objected to as too 
comprehensive ; but until we are ready to admit a new termin- 
ology we must employ the old in order to convey our meani 
intelligibly, although there nfay be coupled therewith the risk 
of expressing more than we desire. Thus when I speak of the 
mechanism of the wul and the motor centres of the brain, I do 
not intend (as indeed must be obvious) to discuss the existence 
of the so-called freedom of the will, or the source of our con- 
sciousness of voluntary power. 

I shall rather describe to you first the general plan of the 
mechanism which conveys information to our brain, the thinking 
organ ; next the arrangement of those parts in ıt which are con- 
cerned with voluntary phenomena; and finally I shall seek to 
show by means of experiment that the consciousness of our 
existing as single beings, the consciousness of our possessing but 
one as people ssy, while at the same time we know that we 
possess a double nervous system, ıs due to the fact that pure 
volition is dependent entirely on the exercise of the attention 
which connotes the idea of singleness. Consequently that ıt is 
impossible to carry out two totally distinct ideas at one and the 
same moment of time, when the attention must of course be 
fully engaged upon each. 
oe Legure at the Royal Institution of Great Britain by Victor Horsley, 


I fear that in making my argument consecutive, I shall have 
to pass over very well-beaten paths, and so I must ask your 
patience for a few moments while I make good my premisses. 

The nervous system, which in man is composed of biain, 
spinal cord, nerves, and nerve-endings, is arranged upon the 
simplest plan, although the details of the same becom highly 
complex when we arrive at the top of the brain. 

At the same time, while we have this sumple plan of structure, 
we find that there is also a fundamental mode of action of the 
same—a mode which is a simple exposition of the principle, no 
effect without a cause—a mode of action which is known as the 
phenomenon of simple reflex action. 

The general plan of the whole nervous system is illustrated by 
this model. Imbedded in the tissues all over the body, or 
highly specialised and grouped together in separate organs, such 
as the eye or ear, we find large numbers of nerve-endings,—that 
is, small lumps of protoplasm from which a nerve-fibre leads 
away to the spinal cord and so up to the brain. 

These nerve-endings are designed for the reception of the 
different kinds of vibration by which energy presents itself to us. 
As the largest example of these nerve-endings, let me here show 
gou one of the so-called Pacinan. bodies, or more correctly, 

arshall’s corpuscles, for Mr. John Marshall discovered these 
bodies in England before Pacini published his observations in 
Italy. Here you see one of these small oval bodies arranged on 
the ends of one of the nerves of the fingers, and here you see the 
nerve-fibre ending in the little protoplasmic bulb which is pro- 
tected by a number of concentric sheaths. 

Pressure or any form ofirritation of this body at the end of the 
nerve-fibre causes a stream of nerve-energy to travel through the 
spinal cord to the brain, and so we become conscious that some- 
thing is happening to the finger. 

Here in this section of the sensitive membrane of the back of 
the eye, the retina, you see a similar arrangement, only more 
complicated,—namely, nerve-fibres leading away from small 

rotoplasmic masses which possess the property of absorbing 
ight and transforming it into nerve-energy. It is this trans- 
formation of nerve-energy into heat, light, pressure, &c., which it 
seems to me should alone be called a sensation, irrespective of 
consciousness, And im fact we habitually say we feel a sensation. 
The terms ‘‘ feeling ” and ‘‘sensation,” however, are frequently 
used as interchangeable expressions, although, as I shall show 
you directly, ‘‘ fling ” 1s the conscious disturbance of a sensory 
centre in the suiface of the brain, and in fact feeling is the 
conscious perception of sensations. This distinction between 
feeling and sensation, if dogmatic, will save us from dispute as 
to the meaning of the word “‘ sensation” ; and further, the dis- 
tinction ıs one, as I have just shown, which is justified by 
custom. 

Now the nerve fibre which conveys the energy of the sensa- 
tion 1s a round thread of protoplasm which in all probability - 
connects the nerve-ending with a sensory corpuscle in the spinal 
cord. These nerve-fibres running m nerves are white, whereas, 
as you know, protoplasm is gay. They are white because each 
is insulated from its fellow by a white sheath of futty substance, 
just as we protect telegraph wires with coatings. It ıs not 
stretching analogy too far to say that nerve-force may probably 
escape unless properly insulated. 

In consequence of the fibres being covered with these white 
sheaths, they form what is called the white matter of the brain ; 
while the nerve centres are grayish, and therefore form what is 
called the gey matter of the bram, so that the grey matter 
receives and records the messages conveyed to it by the white 
insulated fibres. 

From the sensory corpuscle, which is a small mass of proto- 
plasm provided with branches connecting it to neighbouring 
corpuscles, the nerve energy, if adequate, passes along a junction 
thread of protoplasm to a much læger corpuscle, which 1s called 
a motor corpuscle, and the energy of which, when liberated by 
the nerve impulse from the sensory corpuscle, is capable of ex- 
citing muscles into active contraction. These two corpuscles 
form what is called a nerve centre. 

Not only are the motor corpuscles fewer as well as much 
larger than the sensory ones, but also the nerve fibres which go 
out from them are larger‘too. In fact it would seem as if we 
had another clo-e analogy to electrical phenomena ; for here, 
where we want a sudden discharge of a considerable intensity of 
nerve force, we find to hand a large accumulator mechanism and 
a large conductor, the resistance of which may justly be supposed 
to below. Finally, the motor nerve-fibre terminates in a proto- 
plasmic mass which is firmly united to a muscle fibre, and which 
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- enables the muscle fibre to contract and so cause movement of 
one or more muscles. Now, with this idea of the general plan 
on which the whole nervous system is constructed, you will 
understand that muscular action, £2, movement, will occur in 
proportion to (1) the intensity of the stimulation of the sensory 
corpuscle; and (2) the resistance in the different channels. 
When a simple flow through the whole apparatus occurs, it is 
called a mmple reflex action, and this was discovertd in Eng- 
land by Dr. Marshall Hall. 

To recapitulate : a nerve centre, theoretically speaking, we 
find to consist of a sensory corpuscle on the one hand and a 
motor corpuscle on the other, both these being united by junc- 
tion threads or commissures. To such a centie come sensations 
or impressions fiom the nerve-endings, and fiom such a centre 
go out impulses which set the muscles in action. 

Ihave dwelt thus at length on this most elementary point, 
because it appears to me that, in consequence of the iapidity 
with which. function is being demonstiated to be definitely 
localised in various portions of the cerebial hemispheres, we are 
in danger of losing sight of Dr. Hughlings Jackson’s guand 

neralisations on nerve function, and that we are gradually 
inclining to the belief that the function of each is very dis- 
Hind, and therefore can most readily act without disturbing 
another part. 

In fact, we are perhaps drifting towards the quicksands of 
spontaneity, and disregarding entirely the facts of every-day life 
which show that every cycle of nerve action includes a disturb- 
ance of the sensory side as well as the active motor agency. 
Did we in fact admit the possibihty of the motor corpuscle 
acting fer se, and in the absence of any sensory stimulation we 
should again be placed in the position of believing that an effect 
could be produced in the absence of a cause. 

For these reasons such a centre has been termed kinesthetic 
or sensori motor, and such centies exist in large quantities in the 
spinal cord, and they perform for us the lowe: functions of our 
hives without arousing our consciousness cr only the substrata of 
the same. 

But now, tuning to the biam, although I am extremely 
anxious to maintain the idea just enunciated that, when discuss- 
ing the abstract side of its functions we should remember the 
sensori motor arrangement of the ideal centre, I shall have to 
show you directly that the two sides—namely, the sensory and 
motor—in the bian are separated by a wide interval, and that 
in consequence we have got into the habit of referring to the 
groups of sensory and motor corpuscles in the bain as distinct 
centies, I trust you will not confuse these expressions, this 
unfortunately feeble terminology, and that you will understand, 
although parts may be anatomically separated and only connected 
by commissural threads, that functionally they me closely 
correlated. j 

In ace of the bilateral symmetiy of our bodies we 
possess a double biain—a practically symmetrical a1iangement 
of two intimately connected halves or hemispheres which, as 
you know, are conceined with opposite sides of the body, for 
the right hemisphere moves the left limbs, and wice ver sd, 

For my puipose it will be sufficient if we regard the brain as 
composen of two great collections of gray matter or neive cor- 
puscles which aie connected with sensory nerve endings, with 
muscles, and intimately with one another. 

In this transverse section of a monkey’s brain, which is stained 
dak blue to show up its ccmponent parts, you will see all over 
the suface a quantity of dark gray matter, which is simply the 
richly convoluted surface of the ran cut actoss, Observe it is 
about a quarter of an inch deep, and frem it lead downwards 
numerous white fibres down towards the spinal cord. The sur- 
face of the brain, the highest and most complicated part of the 
thinking organ, is called the cortex, bark, or rind, and in it are 
arranged the motor centres I am about to describe. These white 
fibres coming away fiom it to the cord, not only are channels 
conveying messege down to the muscles, but also carrying 
cag from the innumeiable sense corpuscles all over the 

ody. 

So much for one grey mass of centres. Now down here at 
the base of the biain you see two lumps or masses of the same 
nature, and these are called, therefoie,*the basal ganglia or grey 
masses, Since they ae placed at the side of the paths fiom the 
cortex, and undoubtedly do not interfere with the passage of 
impulses along those paths, we may put them aside, remember- 
ing that they probably are concerned with low actions of the 
nervous system, such as eating, &c., which are populaily termed 
automatic functions, 

s 
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In this photograph of a model made by Prof. Aeby, of Berne, 
you see represented from the front the two cerebral hemispheres 
with the centres in the cortex as little masses on the surface, and 
the basal ganglia as darker ones at the bottom, while leading 
from them down into the spinal cord are wires to indicate the 
channels of communication. 

Note, ın passing, that both hemispheres are connected by a 
thick band of fibres called the ‘‘corpus callosum.” It is, I 
believe, the close union thus produced between the two halves 
that leads in a great measure (though not wholly) to consonance 
of ideas. 

The arrangement of the fibres will be rendered still clearer by 
this scheme, in which the cortex is represented by this concave 
mass, and the fibres issuing from the same by these threads. 

The basal ganglia would occupy this position, and they have 
their own system of fibres. 

I will now leave these generalisations, and explain at once the 
great advance in our knowledge of the biain that has been made 
dunng the last decade. The remarkable discovery that the 
cortex or surface of the biam contained centres which governed 
definite groups of muscles, was first made by the German ob- 
servers Hitag and Fritsch ; their results were, however, very 
mecomplete, and ıt was reserved for Prof. Ferner to produce a 
masterly demonstration of the existence and exact position of 
these centres, and to found an entirely new scheme of cerebral 
physiology. 

The cortex of the brain, although it is convoluted in this 
exceedingly complex manner, fortunately shows great constancy 
in the a:rangement of its convolutions, and we may therefore 
readily grasp the main features of the same without much 
trouble. 

Fiom this photograph of the left side of an adult human 
brain you will see that its outer surface or cortex is deeply 
fissured by a groove running backward just below its middle, 
which gioove 1s called the ‘fissure of Sylvius,” after a dis- 
tinguished medieval anatomist. This fissure, uf carried upwards, 
would almost divide the brain into a motor half in front and a 
sensory half behind. 

Of equal practical importance ıs another ‘deep fissure which 
1uns at an open angle to the last, and which is called the “‘ fissvre 
of Rolando,” Rolando being another pioneer of cerebral topo- 
graphy. Now it is around this fissure of Rolando that the motor 
side of the centres for voluntary movement is situated; and 
when this portion of the cortex is irritated by genie electric 
currents, a constant movement follows according to the part 
stimulated. 

Because of their upward direction, the convolutions bounding 
the fissure of Rolando are called respectively the ‘‘ascending 
frontal” and ‘‘ ascending parietal” convolutions, 

Now heie, at the lowest end of the fissnre of Rolando, we 
find motor areas for the movement of both sides of the face: 
that 1s to say that, as regards this particular piece of the cortex, 
it bas the power of moving not only ‘its regular side of the face, 
the right, Pat also the left—that, in fact, both sides of the face 
move by impulse from it. 

Highe: up we find an area for movement of the opposite side 
of the face only. J reserve for a moment the description of this 
portion of the i ain, and pass on to say that above these centres 
for the face we find the next is for the upper limb, and most 
especially the common movement of the upper limb~—viz. grasp- 
ing, indeed the only forward mévement which the elbow is 
capable of, namely, flexion. The grasping and bringing of an 
object near to usis the commonest movement by far, and we 
find here that this centre is mainly concerned in it. Behind 
mhe fissure of Rolando Dr. Ferner laced the centres for the 

pgers. 

Next above the arm area is a portion of the cortex which 
moves the lower limb only, and in front of this again 1s an area 
for consonant action of the opposite aim and leg. 

Let me heie remind you that this being the left hemisphere, 
these are the centres for movement of the opposite, that 1s, the 
right limbs, and that in the other hemisphere there are corre- 
sponding aieas for the left limbs, 

Thus here we have mapped out those portions of the cortex 
which 1egulate the voluntary movement of the limbs, So fai I 
have omitted mention of the muscles of the trunk, namely, 
those which move the shoulders, the hips, and bend and 
straighten the back. Dr. Ferner had shown that there existed 
on ihe outer surface of the cortex, here, a small area for the 
movement of the head from side to side. . 

Prof. Schafer and myself have found that the large trunk 
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muscles have special areas for their movement, ranged along the 
margin of the hemisphere, and dipping over into the longitudmal 
fissure. Thus all the muscles of the body are now accounted 
for, and I will fist draw special attention to the fact that they 
are arranged in the order, fiom below upwards, of face, arm, 
leg, and tunk., 

The consideration of this very definite arrangement led Dr. 
Laude: Branton to make the ingenious suggestion that it followed 
as a necessary result of the progressive evolution of our faculties. 
For premising, in the first place, from well-ascertained broad 
geneialisations that the highest centre, physically speaking, is 
also the highest functionally and most recent in acquirement, we 
find that the lowest is the face, and then we remember that the 
lowest animals simply grasp their food with their mouth. I 
imagine it is scarcely necessary for me to repeat the notorious 
confession that our faculties are arranged foi the purpose of 
obtaining food as the primary object of what 1s called bare 
existence, 

Proceeding upwaids in the scale of evolution we next find 
ammals which can grasp their prey and convey it to the mouth, 
and so we find next to the face area evolved that for the arm. 

And so on, the next step would be the development of the 
legs to 1un after the prey, and here is the leg centre; while, 
finally, the trunk muscles aie dragged ın to help the limbs more 
effectually. 

To my mind this idea 1eceives overwhelming support from the 
consideration of the fact that, the higher our centres are the 
more they 1equie education ; the mfant, for instance, in a few 
days shapes its face quite correctly to produce the food-inspinng 
yell, yet takes months or years to educate its upper lhmbs to aid 
1t in tne same laudable enterprise. Finally, what tenible pro- 
bation some people pass thiough at the hands of dancing- 
masters before their trunk muscles will bend into the bow of 
politeness. 

Now to return to the lower end of the fissure of Rolando, to 
the areas for movements of the face ; it was lonz ago pointed out 
by the two Dax’s and Prof. Broca that when this portion of the 
brain immediately in front of the face area was destroyed, that 
the person lost the power of articulate speech, or was only 
capable of uttering inte1jections and customary ‘‘stiange oaths.” 

In fact this small poition of the left side of our brains (about 
I4 squaie inches) 1s the only apparatus for expressing our 
thoughts by atticulating sounds, and note particularly that it is 
on the left side. The corresponding piece on the right side 
cannot talk agit were. This remarkable state of things 1s re- 
versed in left-handed people. In these the right hemisphere 
predominates; and so we find that when this portion was 
diseased, there followed aphasia, as it is called. While, how- 
ever, the right side customarily says nothing, it can be taught to 
do so in young people, though not in the aged. 

Before leaving these moto: areas, let me repeat, by way of 
recapitulation, that the only tiuly bilaterally acting meas me 
those for the lower facial and throat muscles This is a most 
important fact, for the idea has recently been propounded that 
both sides of the body ate represented in each motor region of 
each hemisphere. That is to say, each motor area has to do 
with the movements of both upper limbs, for example. In 
support of my contention that this ıs not in accordance with 
clinical facts, let me here show you photographs of the brain of 
a man who was unfortunate enough to suffer destruction of the 
fibies 1 from one motor area. Here you see a puncture in 
the brain which has caused hemorrhage beneath the fissure of 
Rolando and the motor convolutions ın front and behind it. 

In this transverse section of the same spot you see that the 
hsemorrhage has ploughed up the interior of the brain. Ilere is 
the cortical giey matter, but its fibres leading down to the 
muscles aie all destioyed. 

Now in examining this patient I asked lum to move his left 
arm or leg; he was perfectly conscious, and, understanding the 
question, de the effort as wg say, but no movement occurred. 

Now if both sides of the body are represented in each hemi- 
sphere, it seems to me that such a case would be im osstble, or 
at least that a little practice would enable the other hemisphere 
to do the work; but all clinical facts say that, once destroyed, 
the loss is never recovered. 

If we examine this motor region of the cortex with the micro- 
scope we of course find these large corpuscles, which we have 
learnt are those which alone give energy to the muscles. 

But you must not imagine that the motor region consists solely 
of these corpuscles. On the contrary, as yousee in this diagram, 
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we have seveial layers of corpuscles. I shall return to this 
arrangement of the corpuscles directly. ° 

Looking back at the surface of the brain you notice that I 
have only accounted for but a small portion of the cortex 
Dr. Feruer was the fi st to show that the portion gf cortex 
which perceived (and I use the word in its strictest sense) the 
sensation of light was this part, and it is therefore called the 
‘visual centre or area.” From recent researches it would appear 
that we must give it the limits drawn on this diagram. Below 
it we find the centre for heanng. - 

Thus we know where two sense perceptive centres ar 
situated. 

Microscopical investigation shows that this sensorial portion 
of the cortex is very deficient in large corpuscles; and 1s ‘cor- 
respondingly rich in small cells. Here in this diagram you see 
these Heo lends of structure in the cortex cerebri. Note the 
greater number and complication of the small copuscles in the 
sensory part of the cortex, and the comparatively fewer though 
much larger corpuscles in the motor regon. 

It seems to me that several beliefs are justified by these facts. 

In the first place the movements produced by the action of 
these motor centres are always the same for the same centre; 
consequently it has only one thing to do, one idea as it were. 
Thus, for instance, bending of the arm: this action can only 
vary in degree, for the elbow will not permit of other move- 
ments. Hence we may look uponitas one idea. Now observe 
that where one idea is involved, we have but few corpuscles. 

Next consider the multitude of ideas that crowd into our mind 
when we receive a sensation. One idea then 1apidly calls up 
another, and so we find anatomically that there are a correspond- 
ing much greater number and complication of nerve-corpuscles. 

To sum up, I believe we are justified in asserting that where 
in the neivous system a considerable intensity of nerve-energy is 
requred—{e.g., for the contraction of muscles)—you find a few 
large corpuscles and fibhes provided, and that where numerous 
ideas have to be functionalised there numerous small corpuscles 
are arranged for the purpose. 

But now the special interest attaching to the sensory per- 
ceptive meas is that they, unlike the motor aieas, tend to be 
related to both sides of the body. With our habit of constantly 
focussing the two eyes on one object, it will strike you at once 
that habitually we can only be attentively conscious of one 
object at a time, since both eyes are engaged in looking at it, 
and, as you know, we cannot as a matter of fact look at two 
things at once. 

ence I take it, both sensory perceptive centres are always 
fully occupied with the same object at the same moment, and 
that therefore we have complete bilateral representation of both 
sides of the body in each hemisphere. As a further consequence, 
each sensory perceptive area will register the idea that engaged 
it; in other words, both centres will remember the same thing. 
Thus it happens that each sensory area can perform the duty of 
the other, and therefore it 1s a matter of comparative indiffer- 
ence whether one is destroyed or not, and as a matter of fact 
when this happens we find that the person or animal 1ecognises 
objects as they actually are, and in fact has no doubt as to their 
nature. Here you see anatomically the 1eason of this peculiarity 
is found to be that the optic or seeing nerves cioss one another 
incompletely in going to each hemisphere, and thus each sensory 
centre represents half of each eyeball. 

I must pass rapidly to the description of the iest of the surface 
of the brain—the hinder and front ends. At the outset I must 
admit that all our knowledge concerning them is very hypo- 
thetical in the absence of positive experimental results. ; 

This much we can say, that they are probably the seats of in- 
tellectual thought, for many 1easons which I have not time to 
detail. Further, we know that these intellectual areas are 
dependent for their activity entirely on the sensory perceptive 
centres, for the dictum that there is no consciousness in the 
absence of sensory stimulation is very well established, as I shall 
now show you, bowevei astounding it may appear. In the first 
place, you will remember that when we wish to encomage that 
natural loss of consciousness which we call sleep, we do all we 
can to deprive our sense-ergans and areas of stimulation; thus 
we keep ourselves at a constant temperature, we shut off the 
light, and abolish all noises if we can. But a most valuable 
observation was made a few years ago by Dr. Strumpell, of 
Leipzig, who had unde: his care a youth, the subject of a disease 
of the biain, &c., which, while destroying the function of one 
eye and ear, besides the sensibility to touch over the whole body, 
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still left him when awake quite conscious and able to understand, 
&c., using his remaining eye and ear for social intercourse. 
Now whfen these were carefully closed he became unconscious 
immediately, ın fact slept, and slept until he was aroused again, 
or awoke naturally as we say after some hours. 

Hencé the higher functions of the brain exercised when that 
organ is energising the reasoning of the mind, arg absolutely 
dependent upon the reception of energy from the sense percep- 
tive areas, 

But my only point with reference to this part of the brain is 
to attempt to determme how far they are connected with the 
motor centres in the performance of a voluntary act. With the 
mechanism of choice and deliberate action I have nothing to do, 
but there can be no doubt that the part of the brain concerned in 
that process of the mind is directly connected with the motor 
region, as indicated on this diagram, to which I would now return. 
From what I have here written you read, arranged schematically, 
the psychical processes which for the sake of argument we may 
assume are carried on by the mind in these portions of the 
cortex. 

I wish to point ont that we have structurally and physiologi- 
cally demonstrated with great probability the paths ead centre 
of shese psychical actions. There is no break: the mere sight 
of an object causes g stream of energy to travel through our 
sense areas, expanding as it goes by following the widenin 
sensory paths here represented, and at the same time we fee 
our intellect learns that new ideas are rising up and finall 
expand into the process of deliberate thought, concerning whic 
all we know is from that treacherous support, namely intiospec- 
fon. 

Then comes impulses to action, and these follow a converse 
path to the receptive one just described; the nerve energy is 
concentrated more and more until it culminates in the discharge 
of the motor corpuscles. We might represent the whole process 
of the voluntary act by two fans side by side, and the illmmitable 
space above their arcs would serve very well to signify the dark- 
ness in which we sit concerning the process of intellectual 
thought. 

What I have hastily sketched is the outline of the process of 
an attentive or voluntary act. I say attentive advisedly, for I 
wish now to put forward the view that the proper criterion of 
the voluntary nature of an act is not the mere effort that is 
required to perform it, but is the degree to which the attention ts 
involved. The popular view of the volitional character of an 
act being decided by the effort to keep the action sustained is 
surely incomplete, for in the first place we are not seeking to 
explain our consciousness of an effort, we endeavour to discover 
the causation of the effort. Our sense of effort only comes 
when the will has acted, and that same sense 13 no doubt largely 
due to the information which the struggling muscle sends to the 
brain, and possibly is a conscious appreciation of how much 
energy this motor corpuscle is giving out. 

Now to give you an example. I see this tambour, and decide 
to squeeze it, and do so. Now this was a distinctly voluntary 
act; but the volitionary part of ıt was not the effort made, it 
was the deliberate decision to cause the movement. 

I may now point out that in this whole process we say, and 
say rightly, that our attention is involved so long as we are 
deliberating over the object, that as soon as another object is 
brought to us our attention is distracted, that is to say, turned 
aside. 

All writers are agreed that the attention cannot be divided, 
that we really only attend to one thing at once. 

It seems to me that this is so obvious as not to 1equize experi- 
mental demonstration, but I have led up to this pont because I 
now wish to refer to the third part of my subject, namely, 
the question as to whether we have a really double nervous 
system or not ; but by way of pieface Jet me repeat that although 
we may have a subconsciousness of objects and acts, that that 
subconscious state 1s true automatism, and that such automatic 

acts are m no sense voluntary until the attention has been con 
` centrated upon them. For example, again I press this tambour 
because I desire to raise the flag, and I keep that raised while I 
attend to what I am saying to you. Ny action of keeping the 
flag raised is only present to my consciousness ın a slight or 
subordinate d , and does not require my attention, deliberate 
thought or choice, and therefore, I repeat, is not a voluntary 
action, in fact it could be carried on perfectly well by this lower 
sensori motor centre, which only now and then sends up a 
message to say it is doing its duty, m the same way as a sentry 
calls ont ‘* All well” at intervals. 


But to return. In consequence of the obvious fact that we 
have two nerve organs, each more or less complete, some writers 
have imagined that we have two minds; and to the Rev. Mr. 
Barlow, a former secietaiy of this Institution, is due the credit 
of re ising the circumstances which seem to favour that view. 
It was keenly taken uP, and the furore culmmated in a German 
wniter (whore name I am ashamed to say has escaped me) 
postulating that we possess two souls. 

Now the evidence upon which this notion rests, that the two 
halves of the brain might occasionally work mdependently of 
one another at the same moment, was of two kinds. In the 
first place it was asserted that we could do two different thi 
at once, and in the second place evidence was produced of people 
acting and thinking as if they had two minds. 

Now, while of course admitting that habitually one motor 
centre usually acts at one moment by itself, I am prepared to 
deny in foto that two voluntary acts can be performed at the 
same time, and I have already shown what ıs necessary for the 
fulfilment of all the conditions of volition, and that these con- 
ditions are summed up in the word attention. 

Fuither, I have already shown that when an idea comes into 
the mind owing to some object catching the eye, that both 
sensory areas are engaged in considering it. It seems to me I 
might stop here, and say that here was an à griort reason why 
two simultaneous voluntary acts are impossible ; but as my state- 
ments have met with some opposition, I prefer to demonttrate 
the fact by some experiments. 

The problem, stated in physiological terms, is as follows :— 

Can this nght motor region act in the process of volition, while 
at the same time this othe: motor area is also engaged in a 
different act of volition ? 

Some say this is possible ; but in all cases quoted I have found 
that subconscious or automatic actions are confused with truly 
voluntary acts. I mean that such automatic acts as playing bass 
and treble aie not instances of pure volition, as the attention is 
not e ed on both notes at once. 

Consider for a moment the e of the neive impulses 
through the brain that would have to occur. At the outset we 
find that the sensory perceptive centres would have to be 
engaged with two different ideas at once; but Lewes showed 
long ago that introspection tells us this is impossible, that ‘‘ con- 
sciousness 1s a seriated change of feelings,” he might equally well 
have said ideas. And again, we know that when two streams of 
energy of like character meet one another, they mutually 
arrest each other's progress by reason of interfering with the 
vibration waves. a 

I will show directly that this is actually the case in the action 
of the cortex when tne above-mentioned dilemma is presented 
to it. z 

The experiment I have devised for this purpose is extremely 
simple. 

is person who is more or less ambidextrous, and who has been 
accustomed for a long time to draw with both hands, attempts 
to describe on a flat surface a triangle and circle at the same 
moment. I chose these figures, after numerous trials, as being 
the most opposite, seeing that in a triangle there are only three 
changes of movement, while in a circle the movement is chang- 
ing diection every moment. To ensure the attempt to draw 
these figures simultaneously succeeding, it is absolutely necessary 
that the experimenter should be started by a signal. 

When the effort is made there is a very definite sensation in 
the mind of the conflict that is gomg on in the cortex of the 
brain. The idea of the circle alternates with that of the tri- 
angle, and the result of this confusion in the intellectual and 
sensorial poitions of the brain is that both motor areas, though 
remembering, as it were, the determination of the experimenter 
to diaw distinct figures, produce a like confused effect, namely, 
a circular triangle and a triangular circle. If the drawmg is 
commenced immediately at the sound of the signal it will be 
found that the triangle predominates ; thus, if I determine to 
diaw a triangle with my feft hant and a circle with my right, 
the triangle (though with all its angles rounded off) will be fairly 
drawn, while the circle will be relatively more altered, of course 
made triangular. On the other hand, if the two figures are not 
commenced simultaneously, ıt will be found that usually the one 
begun last will appear most distinct in the fused result, in fact 
will very iarkediy predominate. 

Now the course of events in such an experiment nppears to 
be clear i 

The idea of a triangle and circle having been presented to 
the intellect by the sensory centres, the voluntary effort to 
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reproduce these is determined upon. Now, if we had a dual 
mind, and if each hemisphere was capable of actinz fer s+, then 
we should have each intellectual area sending a message to its 
own motor area, with the result that the two figures would be 
distinct and correct, not fused. 

The other evidence that I 1eferred to above, which is 
adduced in favour of the synchronously independent action of 
the two hemuspheres, 1s from the acconnt of such cases as the 
following. Prof. Ball, of Paris, records the mstance of a youn 
man who one morning head himself addressed by name, an 
yet he could not see his interlocutor. He replied, however, and 
a conveisation followed, in the course of which his ghostly 
visitant informed him that his name was M. Gabbage. 

After this occurrence he frequently heard M. Gabbage speak- 
ing to him. Unfortunately i Gabbage was always recom- 
mending him to perform very outrageous acts, such as to give an 
overdose of chlorodyne to a friend’s child, and to jump out of a 
second-floor window. ‘This led to the patient being kept under 
observation, and it was found that he was suffering from a one- 
sided hallucination. 

Similar cases have been recoided in which disease of one 
sensory perceptive area has produced unilateral hallucimation. 

I cannot see that these cases in any way support the notion of 
the duality of the mind. On the contrary, they go to show that 
while as a rule the sensory perceptive areas are simultaneously 
engaged upon one object, it is stil possible for one only to be 
stimulated, and for the mind to conclude that the information it 
receives in this unusual way must be supernatural, and at any 
rate proceeding fiom one side of the body. 

To conclude, I have endeavoured to show that as a rule both 
cerebral hemispheres are engaged at once in the receiving and 
considering one idea. That under no circumstances can two 
ideas either be considered or acted upon attentively at the same 
moment. That therefore the brain is a single instrument. 

It now appears to me that one is justified in suggesting that 
our ideas of our being single individuals is due entirely to this 
single action of the brain. 

Laycock showed that the Ego was the sum of our experience, 
and every wiiter since confirms him. But our experience means 
(1) our perception of ideas transmitted and elaborated by the 
sensory paths of the brain; and (2) our consciousness of the 
acts we perform. If now these things are always single, the 
idea of the Ego surely must also be single. 





TAE FRENCH ASSOCIATION 


THE fourteenth meeting of this Association has been held 
this year in Grenoble, one of the most intelligent and 
active French provincial cities, although it has not quite 25,000 
inhabitants It is situated on the banks of the Isère, one of the 
aes oa afiuents of the Rhone, and is the head city of the 
stre department. 

The presidential address was delivered by M. Verneuil in the 
municipal gymnasium in the very hall where girls and boys are 
daily using horizontal and vertical bars. The actual President, 
M. Verneutl, 1s a surgeon m large practice, who delivered a long 
address on his profession under the title of “ Confessions of a 
Surgeon of the Nineteenth Century.” After having tried with 
much wit and force of expression to dispell prejudices current 
against practitioners, he went so far as to argue that operations 
are less frequent in France than in other lands, in spite of 
animal vivisection being free. 

M. Napias, the general secretary, 1ead a long paper on the 
scientific men who have died during the year, which has been 
singularly fatal to French science, and he announced the crea- 
tion of a section of public hygiene and medicine. This section 
was inauguiated by an address of M. Chauveau, the Director 
of the Lyons Vete School, on the choleraic vaccination by 
Ferran. Mot having been able to witness the operations con- 
ducted by Dr. Ferran, the referee was not in a position “to give a 
definite opinion on this all-important matter ; but he 1s satisfied 
that Dr. Fernan has adhered faithfully to the principles esta- 
blished by M. Pasteur. Although he may be assailed as lacking 
correct information on the biological part of the question, none 
of his assumptions can be conatlered as being in contradiction 
with well-stated and observed facts It is probable that his 
method may be rendered les cumbrous and paimfal for the 
patient¢, but credit must be given to him for his darmg 
experiments. 

M. Galande, the treasuier, showed that the Association is 
possessed now of 20,000/., invested ın public funds. The 
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amount of the annual subscriptions is 2250/7., so it leavesa large 
surplus for the publishing of the transactions and encouragement 
given tu science. 

It was annéunced that the present meeting should haved to vote 
on the fusiop with the Association Fiancaise, which was created 
by Levenier, and presided over by Milne Edwads since the 
prent astronomer died. No successor will be given to Milne- 

dwards, as the two scientific bodies will unite. 

The public lectures at the Sorbonne will contimue, and a 
scientific paper wull be started, issumg in fortnightly numbers. 

M. Rey, the Maire of Grenoble, delivered a complimentary 
speech to the members of the Association, remmding them that 

renoble was the site of the first Marcel Deprez experiments 
after their short inauguration at Munich. The results of these 
important experiments now continuing between Creil and Paris 
are satisfactory. 

In the section of anthropology M. de Mortillet discussed the 
question of Tertiary man. e said the question was not to 
know 1f man as he exists at the present day already existed in 
the Tertiary epoch. Animals certainly varied from one geo- 
logical stratum to another, and these variations increased as the 
strata were geologically distant. The higher the animals the 
greater the variation. It was to be inferred then that man 
would vary more rapidly than the other mammals. The problem 
was not to discover existing man in the Tertiary period, but only 
to find there an ancestral form of man a predecessor of the man 
of historical times. The question was, Do there exist in the 
Tertiary strata objects which ‘imply the existence of an intel- 
ligent being? M. de Mortillet has no hesitation m saying there 
do. These objects have, in fact, been found at two different 
stages of the Tertiary epoch—in the Lower Tertiary at Thenay, 
and in the Upper Tertiary, at Otta; ın Portugal, and at Puy 
Courny, in Cantal. These objects proved that at these two 
epochs there existed ın Europe animals acquainted with the use 
of fire, and able more or less to cut stone. During the Tertiary 
period there existed, then, animals less intelligent than exsting 
man, but much more intelligent than existing apes. This 
animal, to which M. de Mortillet gives the name of anthro- 
higuer, or ape man, was, he maintains, an ancestral form of 
histone man, whose skeleton has not yet been discovered, but 
who has made himself known to us ın the clearest manner by 
his works, A number of flints were exhibited from the strata ın 

uestion, which had been intentionally chipped and exposed to 

re. After a long discussion, the almost unanimous opinion 
was expressed “‘ that after this meeting and discussion at Grenoble 
there can no longer be a doubt of the existence in the Tertiary 
period of an ancestral form of man!” 

The sitting of the Sections took place in the Palace of the 
University (Faculties). 





NORTH AMERICAN MUSEUMS 


A REPORT has just been issued on a visit to the Museums of 

America and Canada, by V. Ball, M.A., F R.S., Director 
of the Science and Art Museum, Dublin. Prof. Ball visited a 
large number of institutions 1n various parts of North America, and 
10 his introduction says that he was impressed especially with the 
system, thoroughness, and good order which appeared to pervade 

e arrangements in the majority of these institutions. Many of 
them are of late growth, but already possess an astonishing 
degree of vigour, while their supporters and officers look forwaid 
m a spirit of great hopefulness to what must be described as 
gigantic extensions of their spheres of usefulness in the future, 
Largely dependent for their existence on the liberality of private 
individuals, they take what aid they can get from the Govern- 
ment, and it amounts, in the majority of cases, merely to State 
recognition. Those of them which possess directly educational 
functions claim an abundant harvest of good results, and there 
can be no doubt that the facilities which now exist for instruc- 
tion in science and art are largely availed of in the princ:pal 
cities of America 

Mr. Ball did not happen to come across, if such institutions 
exist, any which were 10% condition of decadence from the apathy 
and indifference of those for whose benefit they had been 
established. On the contrary, several are unable, owing to their 
means or room being limited, to receive “all the pupils who 
present themselves. 

“That an interest in museums ıs largely felt ın America is 
not only evidenced by the number of them which are scientific- 
ally conducted and the large number of persons whoevisit them, 
but it is also proved by the existence of commercially-conducted 
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museums, which are mere collections of curiosities; these are 
brought’ before the public in the ue showman style, and there 
is reason for believing are often very profitable as speculations. 
The only one of these which I visitedas the well-known ‘‘ Museum” 
at Niagara Falls, which contains a vatied collection of natural 
history and art objects. Ina conveisation with itsemanager, I 
learnt many amusing particulars as to its history. When I 
suggested to him getting casts of ceitain objects, he replied that 
it would not do foi bhim to exhibit anything but the genuine 
articles to Ameticans.” 

The Smithsonian Institution was of course visited, and Mr. 
Ball sums up its functions thus :— 

“The policy of the Smithsonian Institution is to initiate 
original plans for abstruse research, especially on lines not 
occupied by other organisations. It freely gives its publications 
and specimens without requiring an equivalent in ietmn, and 
places its books, apparatus, and collections at the disposal of 
investigators and students in any pat ofthe world. It has been 
the chief promoter of scientific exploration and investigation of 
the climate, products, and antiquities of the continent by the 
Smite States and State Goveinments, societies, and indivi- 

s. 

Of the National Museum, Washington, we are told it is the 
authorised place of deposit for all objects of natural history, 
mineralogy, geology, archxology, ethnology, &c., belonging to 
the United States, or collected by the coast and interior surveys, 
or by any other pai ties for the Government of the United States, 
when no longer needed for investigations in progress. 

The contents of the Museum as they now stand have been 
made up. rom the following saurces :— 

“I. The natural history and anthiopological collections accu- 
mulated since 1850 by the efforts of the ofħcers and correspond- 
oe ihe Smithsonian Tasitation: i 

. The collectionsof the Wilk oring expedition, Pe 
expedition to Japan, and other naval Selene be 

“TIT. The collections of the scientific officers of the Pacific 
Railroad Survey, the Mexican Boundary Survey, and of the 
surveys carried cn by the engineer corps of the Army 

“IV. The collections of the United States Geological Surveys 
under the direction of the United States geologists, Messis. 
Hayden, King, and Powell. 

“WV. The collections of the United States Fish Commission. 

‘VIL The gifts by foreign Governments to the Museum o1 to 
the President and public officers, who are forbidden to receive 
them personally, 

“ VIT. The collections made by the United States to illustrate 
the animal and mineral resources, the fisheries, and the ethno- 
logy of the native races of the country on the occasion of the 
International Eshibition at Philadelphia in 1876, and the fishery 
collections displayed by ihe United States in the Inteinational 
Fishery Exhibition at Berlin in 1880. 

“VITI. The collections given by the Governments of the 
seveial foreign nations, thirty in number, which participated m 
the Exhibition at Philadelphia. 

“IX. The industrial collections given by numerous manu- 
facturing and commercial houses of Europe and Ameuica at the 
time of the Philadelphia Exhibition and subsequently 

“X. The material recerved in exchange for duplicate speci- 
mens from the museums of Europe, Asia, and Australasia, and 
from numerous institutions in North and South America. 

“ The United States Geological Survey, under the direction 
of Major Powell, at present has its offices in the Museum, but 
they will shortly be removed to spacious quarters which are being 
provided for them in the city.” 

Of the Museum, &c., of the Academy of Natural Sciences, 
Philadelphia, Mr. Ball gives the following interesting account :— 

“In a ‘Summary History of the Academy,’ by Dr. W. S. W. 
Ruschenberger, dated 1877, we are afforded a full insight into 
the origin and development of this, which is one of the oldest, 
if not the premier, society of the kind established in America. 

“ Its foundation originated in meetings held by a few Phila- 
delphian gentlemen in the years 1811 and 1812. Its opening 
meeting took place on March 21, 1812, awd its objects, as then de- 
fined were the pursuit and cultivation of science to the exclusion of 
everything of a political or sectarian character. It was apparently 
because of this last declaration that a considerable amount of 
hostility was excited in religious and other portions of the 
Philadelphian community. The small band, consisting of fourteen 
members and thirty-three correspondents, although they were 
men engagęd in business avocations, diligently perun the aims 
they had in view in spite of all opposition. eir library and 
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museum steadily augmented, and meetings were held and lectures 
delivered for the discussion and dissemination of scientific 
knowledge. 

“After various vicissitudes during the troubled years which fol- 
lowed, several removals to more commodious quarters took 
piece; and in 1826 the Academy moved to a building which had 

een specially prepared for its ieception, where two years later 
it was enabled to thiow open its museum, entrance to which, 
from that time, for forty-two years, or up to 1870, was free to 
the public for two days in each week. In 1840 the museum and 
library had again been removed to a building which had Leen 
specially constiucted for their reception at the cost of several 
hberal friends of the Academy. Yet again in 1876 a further 
migration took place to the present building, which is built of 
brick, faced with green serpentine, as are also many other public 
buildings in Philadelphia ; the style of the architecture 1s Col- 
legiate Gothic. The museum building and the valuable collec- 
tions which it contains owe their existence at the present day 
exclusively to the gencrous gifts and gratuitous labour of private 
individuals. 

‘The functions of the Academy are varied, owing to the 
different directions in which it operates. Its leading character- 
istics have been thus summed up: ‘It ıs scientific because it 
encomages original investigations to the extent of its ability, and 
publishes whatever investigators may discover for the informa 
thon of men of science. Its publications are made up entirely of 
the reported results of original research. 

«Tb is educational because itgives gratuitous instruction to 
the beneficiares of the Jessup fund, and opens its library freely 
to students. 

“< It is popular becauce it seeks to increase the taste for 
natural science, and spread knowledge by opening its Museum 
to the public.’ ” 

Recently the byelaws of the Academy have been modified in 
such a manner as to authorise the establishment of Professorships 
whenever endowments adequate to their support shall be made. 
Thirteen proposed Professoiships are enumerated, and donations 
towards an endowment fund are invited which may yield from 
1500 to 3000 dollars a year for each year. 

‘The library consists mainly of works on zoology and 
botany, but there is also a valuable collection of volumes on 
Roman, Greek, and French antiquities, and the collections of 
scientific periodicals of learned societies, which have been largely 
obtamed in exchange for those of the Academy itself, is very 
rich. In 1876 the library included about 25,coo vobumes, since 
which time ıt may be presumed that considerable additions have 
been made. 

tt Under the direction of the Council of the Academy, the 
Museum is at present administered by Dr. Leidy, who is assisted 
by several other Curators, The inteinal ements, owing 
to overcrowding and the old-fashioned form of the cases, which 
have not been replaced from want of necessary funds, does not 
at first sight commend itself as affording any useful hints with 
reference to the subject of general Museum arrangement ; but the 
contents of many of these cases, as is well known to many men 
of science, are of great value, as they consist largely of types 
fiom which species have been onginally described, Here, for 
instance, are to be found.a portion of Gould’s famous collection 
of humming birds, many of Dr. Léa’s types of untos, and Dr. 
Leidy and Prof. Cope’s fossil vertebrates. Among these last, most 
notable is the Haas osaurus, an ideal restoration of which rears 
its lofty frame in a prominent position in the main gallery. 


More 1s now known as to the characteristics of those kangaroo- 
like reptiles (Dernosatirs) than was the case when Dr. Leidy 
named this one after its discoverer, Mr. Foulke. The ornitho- 


logical collection, which 1s one of the largest ın the world, con- 
tains, ın addition to the humming-birds already mentioned, 
numerous rare specimens, one of them being the now extinct 
Great Awk, of which there is another example in the New York 
Museum of Natural History. The collection of shells which 
is under the custody of Mr. Tyron is renowned for its extent 
and value. 

‘©The Herbarium is considered by good authorities to be one 
of the richest, if not the richest, in the United States. In 1876 
it contained upwards of 46,000 species of plants. It was com- 
menced in 1812, since which time it has absorbed many private 
collections, either given or bequeathed to it by. their owners 
or purchased out off funds provided by friends of the Aœdemy. 
Besides a general collection of minerals there is a special one 
which was bequeathed by the late Mr. Vaux, who also left a 
sum of money to provide an endowment fund for the payment 
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of the salary of a curator and for the acquisition of new speci- 
mens This collection, so libzrally provided for, includes many 
noble examples of rare minerals. f 
“The University of Pennsylvania possesses also a mineral 
cabinet which is administered by Dr. Genth, whose private 
collection is probably in some respects unique, especially as 
1egards pseudomorphs and minerals which have been derived 
from others by alteration. Here it may be mentioned that in 
Philadelphia there are several important private collections of 
minerals which have been acquired at great expense by their 
owners—among them those of Dr. Lea and Mr. Bemment are 
especially noteworthy. However scientific institutions may have 
progressed in other parts of the United States of late years, 
Americans cannot but admit the debt which their country owes 
to the Academy of Natural Sciences for the leading part which 
it has taken for so many years in the advancement of know- 
ledge of the natural sciences.” 
Mr. Ball gives a somewhat detailed account of the American 
Museum of Natural History, New York, which, however, we 
need not quote, a3 we recently referred to it in some detail. 
The well-known Massachusetts Institute of Technology, 
Boston, was founded by charter in 1841, its objects, as sketched 
out by its first President, Prof. Rogers, being threefold, namely, 
the establishment of a Society of Arts, a Museum of Arts, and a 
School of Industrial Science. The Society of Aits was the first 
part of the scheme to be organised. It holds fortnightly meet- 
ings, from October to May, the objects of which me to ‘awaken 
and maintain an active interest in the practical sciences, and to 
aid generally in their advancement and development in connec- 
tion with atts, agriculture, manufactures, and commerce” Dis- 
coveries and inventions are described and discussed at these 
meeti Judging from the titles and characters of the subjects 
which have been communicated, the results of these meeting: 
are often doubtless of such a character as to confer great benefit 
on the community at large. Abstracts of the proceedings are 
published in the annual reports 
In the new building a spacious and suitable hall has been pro- 
vided for an Industrial Museum; but, although varied and 
valuable collections have been made of material suitable for such 
a Musenm, it has been necessmy to make use of them in the 
different departments of the school, where they are placed so as 
to be easy of access to teachers and students, which would not 
be the case were they centralised in the main building. The 
most important branch of the institution, Mr. Bull states, which 
has excited the admiration of so many visitors. is the School of 
Industrial Science. 
This school was founded in 1865, and two subsidiary schools 
have since been organised under the control of the Corporation 
of the Institute. These are, 1espectively, the Lowell School of 
Practical Design and the School of Mechanic Arts. The studies 
in the school ‘‘are so arranged as to offer a practical and liberal 
education in preparation for active pursuits, as well as a thorough 
training for most of the active piofessions.” 
The iegular courses, each of four years’ duration, are as 
follows :— 
I. Civil and topographical engineering. 
II. Mechanical engineering. 

. Mining engineering. 

. Geology and mining, 

. Architecture. 

. Chemistry. 

. Metallurgy. 

f Natural fustory: 

. Preparatory to the professional study of medicine. 

. Physics. 

Electrical engineering. 

General courses. 

Fo- proficiency in any one of these couses the degree of 
Bachelor ineScience (S.B.), inthe course pursued, is conferred. 

The first six of these courses and VIII. B. are distinctly pro- 
fessional. The general courses IX. A.B.C. are for students who, 
though not desiring to enter a distinctly scientific profession, 
desire an education of a pre-eminently scientific character. 
Advanced courses of study may be pursued with or without 
reference to the higher degree of Doctor of Science. Women 
who are properly qualified are admitted to any of the courses of 
the school, and special laboratories in the different branches of 
study have been provided for their use. Schedules of pre- 
scribed studies in the various courses indicate very clearly the 
wei ht which is given to the modern languages and other branches 
of a liberal but strictly non-classical education. 


The staff of professors and assistants is a large and highly 
competent one, and the practical part of the instruction appears 
to be carried on in a very earnest and sound manner. Tne fee 
for regular students is 400 dollars per annum, to which in esti- 
mating the total cost must be added board and lodging in the 
town, book’, instruments, and personal expenditure There are 
at present about 440 students on the roll. From the records of 
the School it would appear that numbers of its uates occupy 
important positions all over the country, for which their special 
training has qualified them. 

The School of Mechanic Arts is for the benefit of those who, 
from want of time or means, ae unable to go through one of the 

courses of the School of Industrial Science. ‘‘ The 
object is to develope the bodily and mental powers in harmony 
with each other” Its exact and systematic method affords the 
direct advantage of training the hand and the eye for accurate 
and efficient seivice with the greatest economy of time. The 
instruction in the mechanic arts given to each regular student at 
present embraces :—I. Carpentry and joinery; II. Wood turn- 
ing; III. Pattern making; IV. Foundry work; V Iron 
forging; VI. Vice work; VII. Machine tool woik The 
regular course includes two years of stady in English, French, 
and elementary mathematics and physics. The general plan of 
the School is bundėd upon the syste.ns followed in the Imperial 
Technical School of Moscow, the Royal Mechanical Art School 
of Komotan in Bohemia, the Ecole Municipale d’Apprentis of 
Paris, and the Ambachts Schoole of the principal cities of 
Holland, modified, however, to suit local conditions Ap- 
plicants for entrance must be at least fifteen years old, aud must 
pas an examination in arithmetic, geography, and composition. 
ifty-six students have been on the 101l duiing the curent year. 

The Lowell School of Practical Design was established by 
the trustees of the Lowell Institute for the purpose of promoting 
industrial art in the United States, but it is under the admini- 
stration of the Corporation of the Institute of Technology. 
Tuition is fiee to all pupils. A considerable degree of skill in 
freehand drawing from nature and in the use of the brush is 
positively required for entrance to the school, which does not 
undertake to teach drawing. 

“t Course of Siudy.—Stadents are taught the art of making 
patterns for prints, ginghams, delaines, silks, laces, paperhang- 
ings, carpets, oil-cloths, &c. The couise is of three years’ 
duration, and embraces (1) technical manipulations ; (2) copying 
and variations of designs ; (3) original designs or composition 
of patterns ; (4) the making of working drawings and finishing 
of eigna. J 


The school is provided with looms for different fabrics, and 
the pupils have the opportunity of working their designs in 
various materials. A constant supply of samples of novelties in 
textile fabrics of all kinds is received fiom Paris. Those students 
who, at the close of the half-year, do not show evidence of pro- 
gress are permitted to withdraw. Some sixty students have 
received certificates from this school, and the majority of them 
have found employment in various factories and other places of 
business, 

Among other institutions referred to in this Repoit are the 
Harvard Museum of Comparative Zoology, the Meteorological 
Museum, Harvaid, the Peabody Museum, Connecticut, the 
Peter Redpath Museum, Montreal, and the Geological Museum, 
ottawa, The Report is illustrated by numerous views and 
plans. 


SCIENTIFIC SERIALS 


Konigliche Gesellschaft der Wissenschaften, Gottingen, January 
to March, 1885,—Memoir on Jacob Grmm, by F. Frensdorff — 
On the optical properties of very thin metal plates, by W. Voigt. 
—Seventh annual report on the treatment of ear complaints in 
University Hospital, Gottingen, by Dr. K. Burkner.—A contri- 
bution to the history of the Papacy during the tenth century, by 
Ludwig Weiland.—On the electric conductivity of liquid solu- 
tions in a state of extren®& dilution, by Friedrich Kohlrausch.— 
On the Eris of Greek mythology, her outward appearance and 
representation in plastic art and literature, by Friedrich Wie-eler. 
—On the theory of complex magnitudes formed of # units, by 
R. Dedekind —The organic Aryan inflection of the locative 
case singular of the s declension, by A. Bezzenberger.—On 
Euler’s int in connection with Cauchy’s ‘Mémoire sur les 
Intégrales définies,” by A. Enneper.—A demonstrafion of the 
multiplication theorem for the determinants, by M. Falk.—A 
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contribfition to the study of the sympathetic nerves in the higher 
mammals, by Fr. Huth.—On some definite integrals by A. 
Enneper.—On the maximum of a fonr-sided figure of given 
dimensions, by A. Enneper. 

Rendiconti del Reale Istituto Lombardo, July 9.—Principles of 
criminal law ; preventive measures and police offences, con- 
cluded, by Dr. Raffaele Null. —The conflict between Julius 
Cæsar and the Senate, continued, by Prof. J. Gentile —Direct 
oxidation of the iodides and of ammoniacal and organic nitrogen, 
especially by means of the bioxides of lead and manganese, b 
Prof. E. Pollacci.—Effects of the phosphates and other fertil- 
isers on the wheat crops, by Prof. Gaetano Cantoni.—An exposi- 
tion of Riemann’s memoir on the theory of the Abelian func- 
tions, by Prof. Giulio Assoli. 





SOCIETIES AND ACADEMIES 
EDINBURGH 


Royal Society, July 20.—Mr. David Milne-Home, LL.D., 
Vice-President, in the chair.—Dr. Harvey Gibson 1ead the 
second part of his paper on Pate/la.—Prof. Tait read a paper by 
the Rev. T. P. Kirkman on the unifilar knots with ten crossings ; 
and also a paper of his own on the census of ten-fold knotti- 
ness. There are 364 different forms of ten-fold knottiness, 
when the crossings are alternately over and under, included in 
124 types, 50 of which are unique, while 74 have multiple 
forms.—Prof. Tait also communicated a paper by Messrs. 
Crocket and Creelman on the thermal effects produced in solids 
and in liquids by sudden large changes of pressure, and a paper 
by Mr. W. Peddie on a method of determining the resistance of 

ectrolytes without endeavourng to prevent polarisation.— 
Prof. MacFadyean and Dr. G. S. Woodhead submitted an 
account of the construction of the auricles of the pig’s heart. 
Beating of the heart and the Superior vena cava may continue 
under proper stimulation for a few hours after death.—Mr. A, 
P. Laurie communicated a note of the heat of solution of zinc 
iodide. The heat of solution was determined by observations 
of the electromotive force of a voltaic cell invented by himself 
for the purpose.—Dr. J. McFarlane read a second paper on 

dtchered insectivorous plants.——-Mr. H. R. Mill, of the Scottish 
-Marine Station, read a paper on the salinity of the Tay estuary 
end of St. Andrew’s Bay.—The meeting, which was the last for 
the session, was concluded by an address from the chairman. 


Paris 


Academy of Sciences, August 10.—M. Bouley, President, 
in the chair.—Note on the chief momenta of terrestrial inertia, 
by M. F. Tisserand.—Remarks on the third part of the Map of 

unis, published by the French War Office, and presented to 
the Academy by Col. Perrier. The map is to the scale of 
I :200,coo, and the present sheets comprise the districts of 
Gafsa, Maharts, Kebili, Gabès (Cabes), and Zarzis. Three 
sheets only remain to complete the whole work, and for these 
the surveys have already been made.—The sixth part of the 
General Map of Africa, executed for the War Office to the scale 
of 1: 2,000,000 by Capt. de Launoy. This part contains eight 
sheets comprising the districts of Tabora, Zanzibar, Livingstonia, 
Vicloux, Mossamedes, Linyanti, Tete, Quilimané.—Note on a 
registrar of the calorific intensity of solar radiation (one illustra- 
tion), by M. A. Crova. The apparatus here described is 
intended faithfully to record the readings of an actimometer 
giving the calorific mtensity of solar radiation to which it is 
directly exposed, while protected from the disturbing action of 
the wmds.—On the treatment of mildew (Peronospora vitis) by 
means of sulphurous acid, by M. Emile Vidal.—A certificate, 
prepared by Dr. Ferran and signed by several physicians, 
respecting the results of anti-choleraic inoculations at Benifayo, 
accompanied by a diagram showing the progress of the 
epidemic before and after these inoculations, was presented 
to the Academy, by M. F. Angla. Similar documents 
are promised for other districts. A telegram was also received 
from M. Paul Gibier ing the experiments made by him 
with hypodermic inoculations of the cholera baculus.—Observa- 
tion on Tuttle’s comet, the return of which was noticed on 
August 8 and 9 by M. Perrotin at the Observatory of Nice. — 
Remarks on a demonstration of the law of reciprocity in mathe- 
matical analysis, by M. A. Genocchi.—On the temperatures and 
critical point of pressure for the chloride of ethyl, and another 
series of homologous bodies comprising ammonia, gas, and the 
three methylamines, by MM. C. Vincent and J. Chappuis.—On 
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aqueous evaporation in a disturbed state of the atmosphere, 
by M. Houdaille. — On a method of obtaining a true 
standaid volt; cause of previous errors, by M. A. Gaiffe. 
—Products of the oxidation of carbon by the electrolysis of 
an ammoniacal solution, by M. A. Millot.—On certain alloys of 
cobalt and copper, by M. G. Guillemin. The alloy with 5 per 
cent. of cobalt is described as specially interesting, being capable 
of resisting oxidation, malleable as ordinary copper, tenacious 
and ductile as iron, It might be largely used in the 
manufacture of rivets, tubes, and a t variety of copper- 
ware articles in daly use.— On the thermic phenomena 
attending the transformation of the protochloride of chromium 
into a sesqui-chloride, by M. Recoura.—On the crystallo- 
graphic characters of the substituted derivatıves of camphor, 
y MM. P. Cazeneuve and J. Morel.—On a new species 
of land turtle {Testudo yniphora) brought by M. Humblot 
from the Comoro Islands, and presented by him to the 
Natural History Museum of Paris, by M. Léon Vaillant.—On 
the Brisingide fished up from great depths by the Tahsan 
Expedition, by M. Edmond Perrier.—Position of the embryo 
and formation of the cocoon in Perrplanefa orientalis. The 
author describes the results of his observations, continued 
throughout the whole formation and evolution of the egg of this 
insect for the purpose of determining the exact relations existing 
between the organic axis of the egg, the principal axis of the 
embryo, and that of the maternal organism.—On the local treat- 
ment of fibrinous pneumonia by means of intra-parenchymatose 
injections, by M. R Lépine.—On the cystitis and nephritis pro- 
duced in the healthy animal organism by the introduction of the 
miciococcus urese (Cohn) into the urethra, by MM. R. Lépine 
and Gabriel Roux.—Note on the microbe of typhoid fever in 
man, its cultivation and inoculation, by-M. Tayon.—Transmis- 
sion of pathogenetic microbes from mother to foetus, by M. 
Koubassoffi—An explanation of the abnormal development of 
the giape occasionally occurring in the vineyards of the Vaudois 
district, by M. J. B. Schnetzler.—On a specimen of pine found 
embedded in the upper Tschingel glacier at an altitude of 2475 
metres, far above the present zone of the pine in this region, by 
M. Paul Charpentier.—Note on the employment of atmospheric 
heat for the purpose of obtaining a motor power capable of 
raising water to a certain height, by M. Ch. Tellter. 
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THE LIFE OF FRANK BUCKLAND 


Life of Frank Buckland. By his Brother-in-Law, George 
Bompas. (London: Smith, Elder, and Co., 1885.) 


FEY Englishmen were unacquainted with the central 

figure of this admirably written memoir. His 
ubiquity as a lecturer and inspector, the happy self-forget- 
fulness and adaptability of manner which associated him 
with royal princes as readily as with seaside fishermen, 
and the strong personality by which he permanently im- 
pressed all who came in contact with hım, made him 
beyond all other men of his time the representative and 
the preacher of the subject to which he devoted all the 
energies of his life. That subject was natural history, a 
term not without meaning even in the present day of 
minute and subdivided scientific work, but conterminous 
with science half a century ago, when comparative 
anatomy was hardly known, when the microscope was 
costly and imperfect, when the provinces of nature had 
not been mapped nor its workers differentiated. 

Frank Buckland was born a naturalist, into a home 
crammed with animals, living, preserved, fossil ; his mother 
a woman of rare intellectual accomplishment and scientific 
taste, his father the first geologist of the age. At three years 
old he could “ go through all the natural history books in 
the Radcliffe Library”; at four we find him lispingly ex- 
plaining to a Devonshire parson who had brought with 
pride to Dr. Buckland “some very curious fossils,” that 
they were the vertebrz of an Ichthyosaurus ; at five he is 
rapturous over the teleology of the “ tongue-bone” in the 
skeleton of a whale ; and in the archeology of Worcester 
Cathedral can find only one object of interest—the figure 
of a lady who had been starved by a disease in the 
throat. 

At twelve he went to Winchester, not the least bar- 
barous school of that barbarous scholastic time. He was 
“launched,” and “tin gloved,” and “ toe-fit-tred,” and 
“tunded,” and “clowed,” and “ watched out” at cricket, 
and “kicked in” at foot-ball, living for two or three years 
the wretched life of a college junior amid a mob of boys 
not overlooked by any master and influenced by the bad 
traditions of a savage past., He used to say that it had 
done him good, had cured him of ‘‘bumptiousness” and 
arrogance, but he chenshed painful memories of indi- 
vidual tyrants and of special acts of tyranny, and was 
wont when a senior boy to criticise with a bitterness alien 
from the ordinary conservatism of schoolboys the coarse- 
ness of a system which turned a gentleman’s son, bred in 
the refinement of a cultured home, into an abject domestic 
serf, 
Buckland’s fagging days over, he was happy, for he could 
follow his bent undisturbed, and the pages which describe 
his later Winchester hfe are amongst the most amusing in 
the biography. Fond of school work he was not; he 
was, ın fact, looked upon as a “thick,” and his com- 
pulsory fagging experiences had given him a dislike for 
games. But he wired trout and eels in the clear Itchen 
streams, dug out mice on “ Hills,” chased badgers on 
Twyford Down, skinned and dissected cats, moles, and 
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bats, articulated skeletons, baked squirrel pies, an@cooked 
mice in batter. A buzzard, an owl, and a racoon tenanted 
his lockers in “ Moab,” a viper hved in his scob” 
amongst his books, his hedgehogs kept open a perpetual 
fosse at the base of the college wall, and a regiment of 
tame jackdaws looked up to him as their patron. On 
“Saints’ days” he attended the Winchester Hospital, 
bringing back gruesome fragments of humanity in his 
pocket- handkerchief, talked medical language, treated con- 
fiding boys professionally. Applying for admission to the 
sick house on behalf of a patient who had partaken too 
generously of “husked gooseberry fool,’ he informed 
the surprised second master that the invalid had a 
“ stricture of the colon ;” he was wont to offer sixpence 
to any junior who would allow himself to be bled ; and he 
treated surgically a football-wounded shin with such 
results that the leg when shown eventually to a doctor 
was pronounced to be in imminent danger of ampu- 
tation. 

The Winchester life found fuller development at Oxford, 
No one who knew Frank Buckland there will forget those 
merry breakfasts in the corner of Fell’s Buildings ; Frank 
in the blue pea-jacket and the German student’s cap, 
blowing blasts out of a tremendous wooden cow-horn ; 
the various pets who made it difficult to speak or move: 
the marmots, and the dove, and the monkey, and the 
chamzleon, and the snakes, and the guinea-pigs, and the 
after-breakfast visits to the eagle or the jackal or the 
bear or the pariah dog in the little yard outside. His 
Long Vacations were spent in Germany, whence he 
brought back little besides collections of red slugs and 
green frogs ; in 1848 he entered at St. George’s Hospital, 
and in 1854 was gazetted Assistant-Surgeon to the second 
Life Guards. 

The next eight years were very pleasant ones. His 
father’s position as Dean of Westminster threw open to 
him all the best society in London: we read of parties 
at Miss Burdett-Coutts’s, at the Duke of Wellington’s, at 
Chief Baron Pollock’s; microscopic evenings at Dr, 
Carpenter’s ; walks around the Abbey with Prince Albert ; 
conversations with Sir B. Brodie, Mr. Gladstone, 
Whewell, Whately, Prof. Owen, Sedgwick, Bunsen, 
Ruskin. He was beginning to feel his strength and 
strike out his line in lfe; in these years he wrote his 
first magazine article, delivered his first lecture, published 
his first book, In 1865 he resigned his commission, 
married, took the house in Albany Street which he has 
made historic, started Land and Water, devoted himself 
to fish culture, became Inspector of Fisheries, and worked 
in his vocation till 1880, when he died at the age of fifty- 
four, worn out by excessive overwork and by the exposure ` 
to wet and cold in all seasons which his professional 
duties, as he interpreted them, involved. 

His power as a lecturer was unrivalled. He could 
keep an audience in ecstasies of laughing enjoyment for 
two hours at a stretch. He had inherited his father’s 
remarkable felicity of illustration ; his own keen delight in 
his subject was contagious, his comedy incessant and irre- 
sistible. Never was a memory more stored with interesting 
facts. He was all eyes; noted everything, remembered 
everything, used everything. Through London streets, 
as he surveyed them from his favourite seat on the knife- 
board of an omnibus, on the walls of exhibitions,’on sea- 
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coast, river-shore, and hill-side, ın the belfry at Ross, 
by Dean Gainsford’s grave—phenomena which others 
overlooked or passed as trivial were by him pounced upon 
and analysed and made to bear fruit in discovery and 
correlation and historical association and practical scien- 
tific use. Of human prodigies in every department he was 
the recognised Proxenus and patron. Miss Swann the 
giantess and her husband Captain Bates the giant, and 
the Two-headed Nightingale, and the Siamese Twins, 
and the New Zealand Chiefs, and Fatima, and Zanffa, 
and Julia Pastrana the hairy woman, and Benedetti the 
sword swallower, and the Wild Man of the Woods, and 
the man who could sing two notes at once, and the man 
who could drink a bottle of milk under water,—all looked 
up to him as a father, or sat as guests at his table. He 
came by degrees to be accepted as an Aréditer mon- 
sirorum; as the necessary referee whenever any strange 
revelation or any novel puzzle presented itself in the 
world of nature. If a whale ran on shore at Gravesend, 
or a dolphin at Herne Bay; if an unusual sturgeon or 
tunny was consigned to a London fishmonger; if the 
lawyers at Nisi Prius were at issue whether a hole ina 
ship’s bottom could have been made by the beak of a 
swordfish, or the Gloucester Magistrates hesitated over 
the identity of elvers with young eels; if a sick porpoise 
arrived at the Zoological Gardens in a condition requiring 
‘brandy and water to be exhibited internally and caustic 
applied without; if the Chief Rabbi felt searchings of 
heart as to whether oysters might for edible purposes be 
inserted in the Mosaic catalogue of things that creep; if 
a sea-lioness were ill in the Aquarium, or a plague of 
frogs occurred at Windsor; if search were required for 
John Hunters coffin in St. Martin’s Church, or the 
skeleton of Wiliam Rufus had to be exhumed mn 
Winchester Cathedral,—1t was inevitable that Frank Buck- 
land should be telegraphed for fist of all. And the influence 
he exerted was often highly beneficial. To his interference 
we owe the close time for seals and the Bill for the pre- 
servation of marine birds. A desciiption in Land and 
Water of a neglected Museum at Canterbury shamed the 
Curator into setting it to rights; his good-humoured 
criticism, from a naturalist’s point of view, of the pictures 
in the Royal Academy, taught the artists beneficially that 
an eye as keen as Ruskin’s was noting their performances 
in a region beyond Ruskin’s reach. 

His home in Albany Street was one of the sights of 
London; but to enter it presupposed iron nerves and a 
stomach like those of Horace’s reapers. Iron nerves— 
for, introduced at once to some five-and-twenty poor 
relations, exempt from shyness and deeply interested in 
your dress and person, to Jacko, and the Hag, and the 
Nigger, and Jenny, and Tiny, and the parrot and the 
jaguar, and the laughing jackass, and Jemmy the suricate, 
and Dick the bear, and Arslan the Turkish wolf-dog, 
you felt, like Jaques in the play, as if another flood were 
toward, and the animals were parading for admission. 
Dura ilia—for the genius of experiment, supreme in all 
departments of the house, was nowhere so active as at 
the dinner-table. We read of panther chops, rhinoceros 
pie, bison steaks, kangaroo ham, horse’s tongue, elephant’s 
trunk; of whale boiled with charcoal to refine the flavour ; 

‘of tripang and lump-fish; of stewed whelks and land- 
snails, roasted hedgehog, potted ostrich. We notice in 


the diary such entries as “seedy from lump-fish ;” “very 
poorly indeed, effects of horse;” and we sympathise 
with a departing guest who notes—“ tripe for dinner— 
don’t like crocodile for breakfast.” 

He was the Samson of science; the’ “Sunny One” 
amongst savants, as was Manoah’s son amongst 
judges ; roars of genial laughter accompany the heroism 
and the feats of both. But the comic recollections which 
surround him ought not to mask the serious admiration 
which is his due ;—first, as a public teacher, circulating 
popular science, generating field clubs and microscopical 
societies, preparing a public to appreciate and to support 
the more purely scientific labourer; secondly, as a 
material benefactor, raising in fifteen years the com- 
mercial value of English and Scottish salmon to the 
extent of 100,000/. per annum; thirdly, as having in a 
manner rare, if not unique, passed behind the veil which 
hangs between us and the animal creation. He under- 
stood their gestures and expressions as we interpret those 
of one another, and they understood him in their turn ; 
the creatures at the Gardens, the beasts at Jamrach’s, the 
pets at home, seemed to know him ın a human fashion ; 
his dying words—“ God is so good to the little fishes that 
I do not think He will let their inspector suffer shipwreck 
at the last ’—show his identity of feeling with them; no 
one could talk to him long without a strangely new and 
reverential sense of-brotherhood with these existences who 
were to him so entirely fraternal as people of his Father’s 
pasture and sheep of his Father's hand. Science has had 
very many greater sons; none more simple, modest, 
blameless; none more genial, more humane, or more 
beloved. W. TUCKWELL 





COMPENSATION OF COMPASSES” 


Practical Guide for Compensation of Compasses without 
Bearings. By Lieut. Collet, French Navy, Tutor in 
the Polytechnique School of France. Translated by 
W. Bottomley. With a Preface by Sir W. Thomson, 
F.R.S., &c. (Portsmouth: Griffin and Co., 1885.) 


i sere work appears in its English garb under the 
auspices of Sir W. Thomson. 

In the published instructions for the adjustment of his 
patent compass, Sir William Thomson gives short direc- 
tions for the use of the deflector, an instrument to faci- 
litate correcting that compass by magnets and soft iron 
when neither bearings of sun nor terrestrial objects can 
be obtained. With this deflector a fog is not the un- 
welcome visitor it generally is, for with the fog there 1s 
often a smooth sea, a condition favourable to a successful 
use of this delicate instrument. 

As an invention of Sir W. Thomson it is certain that 
the inquirer into the use of the deflector wiJ] at once be 
disposed to look for an instrument theoretically correct in 
conceptign and of great refinement in construction. The 
useful work of fully describing the practical applications 
and several uses of this instrument has, however, been left 
to an able writer on subjects connected with the compass 
in iron ships—Lieut. Collett, of the French Navy—and 
the book now under review is the result. . 

It may be remarked that Sir W. Thomson, in the 
preface, fully recognises it as a complete and able exponent 
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of the uses of this deflector, which is an important point 
to those desirous of using the instrument. 

In four chapters of his Practical Guide M. Collet has 
given, m detail, practical rules for correcting the errors 
of the compass without bearings, illustrated by numerous 
examples, and including instructions for the graduation of 
the deflector, or measuring the magnetic force for each 
division of its scale. Collected in a tabular form, the 
results of this graduation will be found of great use to 
observers, and of the five advantages arising from it 
enumerated by the author, not least is that which gives 
an approximate value of the coefficients of deviation. 
This would prove useful when the observer, wishing to 
leave the magnets undisturbed, 1equned only to know if 
any change of deviation bad taken place. 

Another advantage of this graduation is that it forms an 
additional method of measuring the diminution of the mean 
directive force of the compass on board ship as compared 
with that on land, or the term A of the text-book. is a 
necessary element ın the exact correction of the heeling 
error-—a part of the correction to which the author de- 
votes a chapter, as it rightly comes under the denomina- 
tion of a compensation requiring no bearings. 

Lieut, Collet, in his introductory chapter and elsewhere, 
strongly urges that the deflector, concerning the uses of 
which he has written so fully, should in the immediate 
future become the chief instrument used in the compen- 
sation of compasses, on account of the rapidity and 
sufficiency of precision with] which it may be made, and 
that it be adopted for frequent if not daily use on board 
ships at sea. Before remarking on this proposal it may 
be as well to inquire into the present customs with regard 
to the standard or navigating compass at the time of its 
first compensation and subsequent changes of deviation. 

In the Royal Navy the adjustment of compasses is 
invariably made by bearings, and the instances are rare 
when the adjustments of the standard compass alone, 
including the final swinging of the ship, occupy more 
than an hour or two'with results absolutely correct. Sub- 
sequently to this one adjustment the compensating mag- 
nets‘are not moved during their three or four years’ 
period of service, but the deviations of the compass are 
carefully observed on all’occasions when bearings can be 
taken—in other words, from day to day—and noted for 
guidance when bearings cannot be taken. In the Mer- 
cantile Marine a large number of ships are fitted with Sir 
W. Thomson’s standard compass with the accompanying 
magnets adjustable at pleasure. This compass is often 
compensated by experts in the use of the deflector and 
the magnets left in a given position. 

Now, what is the almost universal practice of the com- 
manders of these vessels subsequent to this adjustment 
by means of the deflector? They observe the deviation 
frequently hy day and night when possible, note the 
results in a compass journal for present and future 
guidance, and object most strongly to any alteration of 
the magnets. 

In the paragraph headed “ Weather” it will be seen 
that a moderately smooth sea is required when using the 
deflector, and in another place it will be seen that it is no 
certain guide to navigation unless observations are made 
on all the cardinal pomts. The question therefore arises, 
Are the necessary conditions for using this instrument 
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often available ın the North Atlantic and “‘roaring 
forties,” when bearnngs are at times unobtamable for some 
days? . 

The result of the foregoing consideration is to show 
that there is long custom of very practical men—and pos- 
sibly preyudice—to overcome before Lieut. Collet’s future 
of frequent use of compensation without bearings becomes 
general, 

The nautical world has had the deflector as invented 
by Sir W. Thomson before it for some years; it now has 
an excellent practical guide to its use in the book under 
review, and it remains to be seen how far that world will 
avail itself of the invention. 

It may probably suggestitself to some minds thatthe book 
would lose none of its value by being shortened somewhat 
in detail; indeed, the shorter the better, if combined with 
accuracy for the practical navigator, and should a n&w 
edition be required the translator who has done his part 
well, and knows the deflector thoroughly, will perhaps try 
his hand at the work of condensation. 





THE FORBES MEMORIAL VOLUME 


In Memoriam. The collected Scientific Papers of the 
late Wiliam Alexander Forbes, M.A., Fellow of St. 
John’s College, Cambridge, Lecturer on Comparative 
Anatomy at Charing Cross Hospital, Prosector to the 

- Zoological Society of London. Edited by F. E. Beddard, 
M.A., Prosector to the Zoological Society of London. 
With a preface by P. L. Sclater, M.A., Ph.D., F.R.S., 
Secretary to the Zoological Societyof London. (London: 
R. H. Porter, 1885.) 

Ta: death of Alfred Henry Garrod at the early age of 

thirty-three was a great misfortune to the cause of 
zoology in this country. But that his distinguished: suc- 
cessor, William Alexander Forbes, a man full of vigour 
and ın the best of health, should have suddenly suc- 
cumbed to the influence of a pernicious climate at 
the age of twenty-eight, was perhaps a still more severe 
blow, and one that will long be felt by the naturalists of 
the present day. We do not seek to compare Forbes 
with Garrod, but it must be recollected that Forbes was 

a man of undoubtedly strong physique, for whom there 

was every prospect of a long and successful career. There 

can be not the slightest doubt that, had he not Jost his 
hfe from the accidental force of circumstances, Forbes 
would have left a considerable mark on the progress 
of science As regards natural history at least, if 
not in some other matters, Forbes was a universal 
genius. Of the whole zoological series he had an 
enormous knowledge, ranging from one end of the animal 
kingdom to the other. Possessed of a most retentive 
memory and of an abundant stock of energy, he 
was unremittingly at work on his favourite subject, 
and never forgot what he had acquired either by reading 
or by experience. Not only was he thoroughly up in 
zoological literature, buthe was also an accurate observer 
and a diligent collector in the field, where nothing came 
amiss to him. Mammals, birds, butterflies, and beetles 
were perhaps the groups which he knew best ; but Forbes 
had, as already stated, an excellent general knowledge of 
the whole animal series. Whatever novel object might be 
shown to him he was very rarely at a loss for its 
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correct Saame, nor for where to refer to for information 
about it. 

It can thus be well understood, even by those who 
never had the good fortune to know Forbes, that the loss 
of such a man was keenly felt by his numerdus friends 
and fellow-workers. Soon after his death, in 1883, it was 
resolved, at a meeting of the Zoological Club, that some 
sort of memorial of him should be carried out. After 
due consideration of the question it was unanimously 
determined by the Committee to whom the subject was 
referred that the best scheme would be the republication 
of Forbes’s numerous papers in a connected form. This 
had been the course adopted in the case of Garrod, who 
had preceded Forbes in the Prosectorship of the Zoo- 
logical Society of London. It was found that Forbes’s 
contributions to science would make a volume of about 
the, same size as the scientific papers of Garrod, and 
would not, it was believed, be of inferior interest. 

The memorial volume, prepared and issued under these 
circumstances, contains sixty-seven papers published by 
Forbes in different periodicals from 1875 to 1882. The 
original illustrations have been in every case reproduced, 
and to increase the usefulness of the reprint, exact 
references to the paging of the original articles are added 
in the margin. At the end of the volume 1s given Forbes’ 
last journal, reprinted from the /éés for 1883, and contain- 
ing a most interesting account of his observations during 
his fatal expedition up the Niger. Forbes died at Shonga, 
one of the stations of the United Afncan Company on 
that malarious river, on January 14, 1883. Up to two 
days before his death the entries in the journal are in his 
own writing. The fatal termination of his illness, recorded 
by another hand, concludes the volume. 


OUR BOOK SHELF 


Elementary Algebra for Schools. By H. S. Hall, B.A., 
and S. R. Knight, B.A. (Macmillan, 1885.) 


THISs is, in our opinion, the best elementary Algebra for 
school use. It 1s the combined work of two teachers who 
have had considerable experience of actual school teach- 
ing, aided by the advice of such men as the present Head 
of Clifton College, and so successfully grapples with 
difficulties which our present text-books in use, from their 
authors lacking such experience, ignore or slightly touch 
upon. Up to the point to which the subject 1s carried in 
this volume, it is treated with sufficient completeness for 
ordinary school purposes: the last four chapters present 
a somewhat concise account of ratio, proportion, and the 
progressions, which, however, covers enough ground for 
the ordinary examimations which schoolboys have to 
encounter. The authors a eae to treat these parts in 
fuller detailin a Higher Algebra, which they are preparing. 
We do not propose to examine the book at any length, but 
confidently recommend it to mathematical teachers, who, 
we feel sure, will find it the best book of its kind for 
teaching purposes. Many subjects of interest are also 
treated of, and a vast collection of (3500) examples will 
furnish ample exercise for the boys, and save the teacher 
the trouble of concocting illustrations of the best methods. 
Answers are furnished at the end, so that those teachers 
who do not care that their pupils should have them handy, 
may have them sewn up. 


Key to the Elements of Euclid. By J. S. Mackay, M.A. 
(W. and R. Chambers, 1885.) 


THIS is a most valuable pendant to the edition of the 
“Elemests” which we recently had occasion to notice so 





favourably. It ıs a book of nearly the same size as the 
“Elements” and yet contains, in consequence of the 
general omission of diagrams, solutions of the very large 
collection of admirable deductions which Mr. Mackay 
collected for the student in that work. De Morgan's 
words, quoted in the short preface, furnish ample ground 
for the omission of figures: “I am satisfied, from 
sufficient trial, that when proper description of the dia- 
gram is given in the text, the person who draws his own 
diagram from the text will arrive at the author’s meaning 
in half the time which is employed by another to whom 
the successive appearance of the parts is prevented by 
his seeing the whole from the beginning.” 


The Essentials of Histology. By E. A. Schafer. 
(London: Longmans, Green and Co., 1885.) 


THis will prove a useful book for students. It is 
arranged in forty-two lessons and appendix. Each 
lesson commences with a short statement of methods for 
the microscopic examination of the tissue described in 
the lesson. All simple tissues and organs are thus 
passed in review, and their most essential characters are 
succinctly described and illustrated. It is to be regretted 
that Prof Schafer has deviated from the customary plan 
of giving some kind of reference both for the text and 
the illustrations. The latter are mostly taken from 
Prof. Schafer’s portion of Quain’s Anatomy, and their 
onginal source, although mentioned in Quain’s, is here 
omitted. 

An index at the end of the book would be a desirable 


addition. 
E. KLEIN 


An Atlas of Practical Elementary Biology. By G. B. 
Howes, (London: Macmullan, 1885.) 


THE anatomical drawings of Mr. Howes have fo: some 
years been well known ım all laboratories where animal 
morphology is taught. In his “Atlas of Elementary 
Biology” he has now published a very complete series of 
figures illustrating the chief of those animal and vegetable 
types which are generally given to students in their first 
session, The need for such a work as this is ‘well known 
to every one who has any experience of biological teach- 
ing; and the name of its author is a sufficient guarantee 
of the careful accuracy and artistic excellence of the 
drawings it contains. The low price at which a student’s 
text-book must necessarily be sold has precluded the use 
of colour, which might in a few cases have given some 
additional clearness to the figures ; but all that could be 
done with black and white has, been done, and every 
figure is eyidently a faithful copy of an actual dissection, 
such as a student may reasonably hope to repeat for 
himself. = 

In the case of every anjmal chosen, a series of 
drawıngs showing the gross anatomy of the adult 
is followed by a few illustrations of the minute 
structure of its tissues, and of its main developmental 
features. 

Thedrawingsof adult anatomy are throughout excellent ; 
the others, though the size of the work has somewhat 
restricted their number, will probably suffice for most of 
the needs of commencing students. It is however to be 
regretted that there is no figure showing the minute struc- 
ture of the gill in Anodon, amd also that Mr. dlowes has 
not been able to accept Spencer’s statement as to the 
conversion of the frog’s blastopore into the permanent 
anus. 

The botanical portion of the Atlas contains an admur- 
able series of figures, showing the structure of the plants 
described in Huxley and Martin’s well-known text-book, 
and completes a work which cannot fail to be of the 
greatest service both to teachers and to students of 
biology. 

W. F. R. W. 
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LETTERS TO THE EDITOR 


` [Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 
[Zhe Editor urgently requests correspondents to keep ther letters 
as short as possible, The pressure on his space ts so great 
“that it is impossible otherwise to insure the appearance ever 
of communications containing interesting and novel facts.} 


i Radiant Light and Heat 


I amt sure that all students must be gratefnl to Prof. Balfour 
Stewart for his exposition in last week’s NATURE (p. 322) of the 
errors and absurdities into which recent scientific men had 
fallen, and out of which they are now groping their way. But 
if it be not trespassing too much on his good nature, may I ask 
him one or two questions in order to further educe his views on 
points which he cannot but have given much thought to, though 
they are points which, without further explanation, some of us 
are liable to misunderstand. We have some of us had the 
‘Sadvantage of being wrong first,” combmed with the further 
advantage of thinking ourselves right, but I for one will now 
gladly admit that I was wrong, if J may thereby hope to join 
tf the generation which is right.” 

The following are the "he points I wish to receive help in 
understanding :— 

(a) “It is absurd to sup that particles of air are shot ... 
with a constant velocity of 1100 feet a second.” 

I am disposed to e ; but am unable to see clearly how far 
this absurdity destroys the validity of the so-called ‘‘ kinetic 
theory of gases,” and of the mode in which sound is considered 
to be conveyed by such a medium, uf indeed it is still so 

considered at all. 

* (b) “Can it be thought that hot bodies emit myriads of very 
small particles, which pass through space with the enormous 
velocity of 187,000 miles per second? Or again, is it likely 
that this velocity should be precisely the same for all bodies and 
for all temperatures ?” 

I should say it was highly snlikely, in fact, that the idea is 
ludicrously absurd. This is a triumphant refutation of the 
corpuscular theory, but I am-rather troubled by the thought that 
the ment seems equally to refute the wave-theory, if for 
t‘ particles” ın the above sentence, we substitute the word 
“waves.” & know it is only my stupidity which causes me to 
feel this difficulty. 

Again, it sometimes seems to me that the undulatory theory 
itself requires a good deal of ‘‘ propping up ;” and that several 
phenomena—for mstance, ‘aberration”—explain themselves 
more easily and simply on the corpuscular. 

(c) In speaking of the “transmutation of visible energy into 

heat,” we are surely justified in calling heat ‘‘ invisible energy ” 
in contradistinction to the other; but, suppose the blow is so 
intense as to make a flash, are we to consider that flash as part 
of the invisible energy which has been “created,” or are we to 
consider it a portion of the visible energy which has escaped 
destruction? e notion of a certain quantity of visible energy 
disappearing from the universe at one place, and an equivalent 
quantity of invisible energy*being simultaneously created at 
another, is so beautifully simple and satisfying that I am sure 
the process can be made quite clear to any mind of common 
intelligence with a little more trouble. 

(d) “ This train of thought enables us... to assert that 
there is a definite mechanical relation between the amount of 
beat which leaves a hot body as it cools, and the radiant energy 
which accompanies the act of cooling.” 

I fear I am too stupid to understand this sentence. As I read 
it, it sounds like the ‘pllowing :—‘' There is a definite mechanical 
relation between the number af people which leave a train as it 
empties, and.the number of people who get out of it and go 
away during the act of emptying.” And the paragraph seems 
to go on thus :—“ If, for instance, ten people get out of a train, 
and all of them enter an omnibus so as to be entirely absorbed 
by it, then, while the train has become ten people emptier, the 
omnibus has gained an equal number and has become ten people 
fuller. 

I know that this is absurd, but I am unable to seize the point 
properly, and therefore venture to put my difficulty in this plain 
and outrageous way. 

(e “Radiant heat is physically similar to radiant light, the 
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only difference being that its wave-length is greatery and its 
refrangibility less, than those of light.” a 

May I ask if it is known Aow much greater ‘‘ the wave-length 
of radiant heat” is than ‘‘those of light”? The modern dis- 
tinction between them is evidently so simple and numerical that 
it must be possible to definitely draw the line and to specify the 
exact wave-length which characterises each, o1 at any rate which 
partitions the one from the other. 

~ Similarly it would be a help to us students to have the re- 
frangibility of radiant heat specified and distinguished from those 
of light, too. 

There are one or two other matters concerning which I should 
have been glad of farther informahon; but I will not now 
trespass further upon your space or upon the good nature of the 
professor. A STUDENT 





In reply to the remarks of a student I may state as 
follows :— 

(a) In the kinetic theory of gases the pressure of a gas is 
regarded as bemg due to a bombardment by the molecules of 
the gas, and the velocity of sound in any gas can by this theory 
be shown to be definitely related to the velocity with which 
these molecules move about. 

(4) It is no doubt true that the demonstration of “ aberration ” 
on the corpuscular theory of light 1s of a simpler nature than its 
demonstration on the undulatory theory, but I have yet to learn 
that the geometrical simplicity of a demonstration is always a 
characteristic of truth. The question 1s rather, Can ‘‘aberration ” 
be shown to be a legitimate consequence of the theory of undu- 
lations qute apart from the mathematical difficulty or easiness of 
demonstration? If the demonstration is valid its easiness can 
wat. 

Q While admitting that our nomenclature regarding energy 
is of a temporary nature, I have hitherto confined the term ‘‘in- 
visible energy ” to that kind of energy the motions constituting 
which are on so small a scale and so rapid that they cannot by 
any means be rendered visible. No doubt we see a red-hot 
body, but we do not and cannot see the motions of the individual 
molecules of the hot body. 

(d) The train of thought referred to was that which concluded 
that the paiticles of a hot body (like those of a sounding body) 
are in a state of vibration and (in both cases) communicate their 
energy of vibration to a medium which surrounds them. It is 
thus a question regarding energy, therefore a mechanical ques- 
tion, and we are thus entitled to assert that there is a definite 
mechanical relation of equivalence in ene between the 
amount of absorbed heat which leaves a hot body as it cools 
and the radiant energy which accompanies the act of cooling. , 

We have now so clear and definite a conception regarding 
energy that ‘A Student’s” simile of a train and an omnibus 
represents the truth, and it may pehaps look a trifle ridiculous 
to assert such an obvious equivalence But my remarks were 
partly historical, and to the physical student of a past genera- 
tion the equivalence would not bs equally clear. The meaning 
is that the radiant heat and light given out by a body when 
cooling, measured in any way you like and used up in any way 
you like, will always be mechanically equivalent to the amount 
of ordinary heat which the body has lost. 

(e) Your correspondent asks how much ter the wave- 
length of 1adiant heat is than that of light. Let me refer him to 
a diagram which was given in a recent number of NATURE in 
illustration of a lecture by Prof. Langley, and which will like- 
wise be reproduced in the course of this present series of articles. 

BALFOUR STEWART 


Pulsation in the Veins 


THE writer of a very Jong and exhaustive article on ‘‘ The 
Heart,” occupying forty-one pages in Rees’s Gee ia,” 
quotes, among other authorities, Bichat, who says ‘‘that the 
blood, when it has arrived at the veins, is no longer influenced 
by the heart’s action ; consequently these vessels have no pulsa- 
tion”? |. . ‘that the bleod’s return in the veins is involved in 
an obscurity ;” and he propounds as a ‘‘ contrast” ‘the fact of 
general pulsation in the arteries, the absence of this in the 
veins.” The writer of the article states that ‘‘ many authors, 
particularly Haller, considering that this [the venons] system 
has no agent of propulsion, have ascribed to the veins some 

iar structure” of which the evidence is insufficient ; also 
“that there is no analogy to the course of the blood in the 
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arteries where the action of the heart produces the whole effect,” 
and adds: ‘There is much obscurity on the subject, as well as 
in the comse of the blood in the general veins; and every 
judicious mind cannot fail to observe that there is a gieat vacuum 
to be fied up.” 

The object of this paper is to contribute to the solution of this 
mystery—-first by proving that there is pulsation in the veins, 
and that therefore the heart’s action 7s directly concerned in the 
return of the venous blood, and secondly, by suggesting the 
mode in which ıt is exerted. 

I had obseived that, on veiy close and careful inspection, 
there was in the veins (in those at the back of the hand, for 
instance) a visible though exceedingly delicate pulsatory undula- 
tion; but so minute that I have generally (but not always) 
failed to show it to others. It therefore became desirable to 
devise some means by which the fact might be made moe 
manifest. 

In the fist instance I requested a lady, who was unable to 
perceive any pulsatory movement in the veins on the back of 

er hand, to feel and silently count her own pulse whude I 
counted aloud the beats as indicated by what I could perceive in 
those veins. She was surprised to find that my counting corre- 
sponded exactly with hers, but observed that the beats of her 

ulse came intermediately and alternately with my counting. 

15 I had not thought of or suggested. But it 1s, in fact, what 
would be the necessary iesult of the heait’s action, and corre- 
sponds with its a/frate contraction and dilatation. 

In order to make more evident this venal pulsation the fol- 
lowing bad Marae was successfully tried:—A small piece of 
silvered glass (about J inch by } inch) was made to adhere to 
the surface of a swollen vein on the hand in such manner that 
one edge of the glass rested on the central ridge of the vein, 
while the othe: was in contact with the surface clear of the 
visible vein by the side of it. This, applied in the sunshine, of 
course afforded a spot of light, the movement of which ieflected 
fiom the miror, would indicate the slightest til of its plane 
by the undulating action of the vein, and the 1esult was beauti- 
fally conclusive. The light spot vibiated in accordance with 
the pulse, and its vibrations were in the direction which cor- 
responded with the tilting which should be the result of the 
position of the mior in relation to the vem. Then a second 
muror was applied on the opposite side of the vein, and the 
vibrations of the light spot took an offostée direction, which was 
to be expected, as the result of a tilting anticlinal to the first. 
A minor placed on the knuckle (where are no veins of sensible 
importance) showed no sensible vibration. Thus the objection 
which I anticipated, that the vibration of the light spot might 
be caused by the general response ın the limbs to the ordinary 
arterial pulsation, 1s answered by the evidence that a varied 
position of the mior in respect of an individual vein was pio- 
ductive of a coriespondingly varied motion of the hght spot. 

If, then, it ıs pioved that, notwithstanding all previous 
authorities (to which I have had access), pulsation in 
the veins does exist, pulsation corresponding in rhythm 
with that of the arteial system, it’ becomes a corollary 
that the heart’s action does extend to the motion of the 
blood in the veins, and an evident solution of the mystery of 
the return of the blood from the extremities appears to result. 
The expulsive effect of the heait’s contraction is jamiliar, but the 
effect of its expansion, much in consequence of the venous pul- 
sation having been unseen and denied, has been, as far as I 
know, ignored. Every one knows how an indiarubber ball 
syringe is filled by its expansion after compression. Apply this 
analogy to the expansion of the heait, and the retum of the 
venous blood, the valves in the veins cooperating, would be 
equally ceitain. But this involves the existence of a correspond- 
ing venal pulsation, the supposed absence of which supported the 
theory that the duect action of the heart was limited to the 
arterial system. 

I add some duections for the successful trial of the mirror 
experiment. The pulsatory motion is very small, and the 
action of neighbouiing veins seems to cause parts of the surface 
to be neutral in respect of the displacement of the plane of the 
mirrors. It is, therefore, desuable t8 search experimentally for 
the best place for them ; that 1s, where the resulting csp aeement 
becomes most evident; also the use of some soit of vigorous 
movement of the body or limbs, such as would cause a general 
exaggeration of the heart’s action, naturally causes the vibiations 
of the light spot to become more conspicuous. The hand should 
be supported in the most steady manner, otherwise the pulsatory 

e 


vibration becomes mixed up with an indefinite movement of the 
light spot due to general unsteadiness. The mirrors should not 


be more than § inch square or thereabouts. The silvering 1s 


liable to be detached from the glass by adhesion to the skin, if 
the glutinous substance 1s applied directly to the back of the 
mirror ;.to prevent this its back and edges should be covered 
with thin gummed paper (such as the margin of a sheet of 
postage stamps affords). This protects the silvering, so that the 
mirrors may be used repeatedly, and their position changed as 
often as may be required ; whereas without this precaution they 
may be spoilt on the first application. Any sticky glutinous 
substance which does not dry readily (such as indiarubber dis- 
solved in mineral naphtha) is convenient, because by its use the 
muior may be with the least trouble shifted from one spot to 
another, in the search for a place wheie the venous pulsation is 
most visibly effective ; and this will not always be found exactly 
where fiom the appearance of the veins it might be expected to 
occur. J. HIPPISLEY 
Stoneaston Paik, Bath, August ro 





The Fauna of the Sea Shore 


In the recent correspondence in NATURE on the “ fauna of the 
sea shore,” an ambiguity has arisen ın the use of the term 
“littoral,” 

I, following Piof. Moseley, on whose lecture I was com- 
menting, used the word in the extended sense of describing 
areas and faunas that were neither ‘‘deep-sea” (in the modein 
acceptation of the term) nor ‘‘pelagic.” Mr. Hughes, on the 
other hand, has employed it ın its common acceptation as de- 
seriptive of the shore area between tide marks. 

he portion of the sea-bottom disturbed by waves has at 
present no term told off to describe it. It is not necessarily 
“littoral” in any sense, as that word will not cover (he case of 
sand-banks far fiom the coast ; such, for instance, as the banks of 
Newfoundland, where, according to both zoological and 
nautical evidence the waves act strongly on the sea-bottom. 
Some such term as ‘‘undal zone” might be used to describe 
those marne areas where the waves can sensibly affect the 
fauna. 

The downward limit of this undal zone has not, I believe, 
been hitherto defined. In the case of oscillating waves (the 
ordinary ocean waves) 50 fathoms seems to approach the 
practical limit of disturbance, but, according to the evidence of 
marine charts, the waves appear to make themgelves felt at 
gieater depths. 

In the late Mr. R. A. C. Godwin-Austen’s map of the English 
Channel (Q F. G. S., vol. vi. p. 96), the following deposits aie 
indicated, viz. :— 


40 to 50 fathoms, fine granite shingle with fragments of Haliotis 
tuberculata. 

50 to 60 fathoms fine granite shingle with fiagments of Patella 
vulgata. 

70 to 80 fathoms, coarse sand and gavel, with decayed Patella 
vulgata. 

go to roo fathoms, coarse sand, fine gravel, Cardium edule, 
Turbo httorals, and Patella vulgata. 

Outside 109 fathoms, very fine shell sand, Peen varius, 
Cardium edule, Patella oulgeta, and Turbo iittoreus. 


Referiing to one of these collections of shells (in upwards of 
go fathoms) between Ushant and the Little Sole Bank, the dis- 
tinguished author remarks-—‘‘ Taking the two phenomena 
together, the occurrence of littoral shells and of marginal 
shingle, we may safely infer that we have at this place the indi- 
cation of a coast line of no very distant geological period, buried 
under a great depth of water, and removed to a great distance 
from the nearest present coast-line.” 

The fact that shells are perishable owing to decay, coriosion, 
and the 1avages of maine orgamisms, seems to me to militate 
against the probability that the shells in question are of geo- 
logical antiquity ; and their occurrence in connection with sand 
and shingle instead of mud would rather mdicate the present 
action of curents strong enough to keep the sea-floor clean 
This ordinary tidal currents cannot do, though wave and tidal 
currents combined can, 

Under the joint influence of storm waves and storm-engendeed 
currents, light shells may well travel down the channel bed to 
40 or 50 fathom soundings. Theory and observatiorf agree in 
the efficacy of wave and current to this extent. But to account 
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for the presence of fresh littoral shells in 100 fathoms, we require 
the assistance of waves of sufficiently long period to affect the 
bottom at that depth, and to this extent theory in the case of 
ordinaly ocean waves will not go. i 

In a paper submitted last year to the Dublin Society (Proc , 
vol. 1v. p. 241) I recorded observations of waves with an average 
period of 34 minutes, and suggested that these waves arose from 
wind pressure on the surface of the sea ; it would be interesting 
to know at what depth such very long, though irregular, waves 
would be capable of disturbing light deposits on the sea-bottom. 
In sheltered localities I have seen these waves attain the height 
of about three-feet ; in exposed localities they would doubtless be 
higher. ARTHUR R. HUNT 


August 15 





On the Terminology of the Mathematical Theory of 
Electricity 


IN a letter (NATURE, vol. xxxii. p. 76) Mr. W. J. Ibbetson 
invites suggestions for a convenient abbreviation for ‘‘total or 
resultant pressure”; at the same time he suggests the adoption 
of “ traction” for “intensity of tensile stress.” As it seems a 
pity to employ two totally distinct words to express such closely 
related ideas as intensity of tensile stiess and total tensile stress, 
I would suggest that, on the analogy of pressure, ‘‘/ensure” 
should be introduced for ‘‘ intensity of tensile stress ;” and then, 
on the analogy of ‘‘tension” for ‘‘ total tensure,” ‘ press 2 
for ‘* total pressure ” New words are hard to grow in a language, 
but in this case pressure and tension might interchange their 
suffixes as grafts and yield two fiesh useful words. 

As regards physical and mathematical terminolo 
is not the time ripe for the introduction of a pre which will 
modify the meaning of a term as the adjective ‘‘ negative” does? 
Mega and micro have proved useful for multiplying and dividing 
by a million, but how much greater scope would there be for a 
prefix ‘‘ne” or ‘‘neg” for reversing the sign of a quantity. 
Thus negative electriaty might be called ‘‘ nefectricity,” a quan- 
tity of negative electricity as so many ‘‘ uecoulomés,” a negative 
magnetic pole as a ‘‘nepole,” a-negative potential as of so many 
“ nevolts,” a negative angle could be spoken as of so many 
‘*negradions ” or ‘‘nedegrees,” a negative temperature as of so 
many ‘‘nedegiees.” In many cases there would be no appreci- 
able advantage, but if there was a general understanding as to 
the operation of the prefix ‘‘ne’’ m any case, it could be used 
wherever ıt would render the phraseology less cumbersome. 

Melbourne, July ro WILLIAM SUTHERLAND 
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An Encysting “Myzostoma” in Milford Haven 


I HAVE recently had occasion to examime a number of Coma- 
tule from Milford Haven which were kindly given to me by Mr. 
W. Percy Sladen, F.L.S., and appear to belong to the type that 
was figmed by Miller under the name of Comatula fimbriata ; 
and I was surprised to find many of the pinnules presenting dis- 
tinct traces of an encysting Myzostoma. each of the dozen in- 
dividuals the joints of one or moire pinnules are abnormally 
developed, and in some cases they form definite cysts, which ae, 
however, much smaller than those found on the pinnules of 

. many Comatiule and Pentacrinide from the Pacific and Oceania ; 
but they are obviously of the same character and due to the 
preserce of a parasitic Afyzostwna. According to Prof. L. von 
Graff eight species of encysting Afysostoma are at present known, 
but they are limited to depths of 120 to 600 fathoms in the Pacific, 
the Eastern Archipelago, and the Caribbean Sea, with the 
exception of one which was dredged by the Massir m 35 
fathoms off Cape Frio, Brazil. 

Mr. Sladen’s dredgings at Milford, therefoie, have consider- 
ably extended both the bathymetrical and the geographical 
distribution of these encysting species. The five Comatule 
found in the’ British area have yielded six of the free-living 
Mysostomas, four of which were discovered by the Porcupine 
and Triton ? and we may probably take it for granted that the 
encysting form from Milford is another addition to the British 
fauna. 

I propose to send all my material to my friend, Prof. von 
Graff for examination ; and as there will, no doubt, be much 
shore-dredging carried on duimg the next few weeks, I would 
call the attention of British naturalists to the facts menaoned 
above, and ask them to look carefully on the pinnules of any 
Comatulg which they may find for cysts or other enlargements 
of the joints. P. HERBERT CARPENTER 

Eton College, August 22 





Solid Electrolytes 


IN reference to Prof. S. P. Thompson’s letter dated August 17 
(NATURE, vol. xxxii. p. 366), may I be allowed to say that I 
too have observed the secondary cuirents which are produced 
by cells containing sulphides of silver and copper aler being 
disconnecteg from a battery? I mentioned the fact at the 
meeting of the Physical Society on June 27, in a communication 
which will probably be printed in the Pha. Afag. next month. 
Indeed, the observation of these secondary currents preceded 
and led to the construction of the primary cells with solid élec- 
trolytes which I have recently descmbed. 

I should be glad to know whethe: Prof. Thompson can ex- 
pian the curious effect produced by passing a batery Bates 
or a moment through a cell containing a mixture of sulphide of 
copper and sulphur between silver electrodes, When the cell 
is first connected with the galvanometer the usual seconda 
current appears, but in a few minutes, or even seconds, this 
current falls to zero and is succeeded by a third, which is in the 
same direction as the battery-current, and generally continues 
for some hours. SHELFORD BIDWELL 

August 23 ; 





THE SQUARE BAMBOO 


THE cylindrical form of the stems of grasses is so 

universal a feature in the famıly that the report of 
the existence in China and Japan of a bamboo with 
manifestly four-angled stems, has generally been considered 
a myth, or, at any rate, as founded on some diseased or 
abnormal condition of a species having stems, when 
properly developed, circular in section. 

Of the existence of such a bamboo there cannot, how- 
ever, now be any kind of doubt. It ıs figured in a 





Japanese book, the “Sô moku kin yd sid” (Trees and 
shrubs with ornamental foliage), published at Kyoto in 
1829, and the figure is reproduced by Count Castillon in 
the Revue Hortscole (1876, p. 32). It is further figured in 
a work for a copy of which we are indebted to my friend 
Prof. Kinch (tormerly of Tokiyo), called the “Ju-moku 
Shiri-yaku”—z#.2. a short description of trees (of Japan). 
Finally, ın 1880, Messrs, Veitch presented to the Kew 
Museum fine specimens of the stem of the square bamboo, 


1 The woodcut also a red in the Gardeners’ Chronicle for January 29, 
1876, p. 147. I am indebted to the Editor for its use on the present occasion 
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brought,from Japan by their intelligent collector Mr. C. 
Maries. * 

M. Carrière states, in an editorial note to Count 
Castillon’s article, that the plant had been introduced into 
France at that date, and was indeed actually on sale in 
the nurseries near Antibes. . 

Nothing, however, till quite recently, appears to have 
been known as to the existence of the square bamboo in 
China, from which country, however, it 1s extremely 

robable that the Japanese procured it. Thus, Mr. F. B. 
Forbes, whose personal knowledge of the Chinese flora is 
only second, perhaps, to that of Dr. Hance, informs me ;— 
“I have never seen the square bamboo growing, and I 
have always supposed that its ‘squarity’ was artificially 
produced.” 

The first authentic account of its occurrence in China 
js, as far as I know, due to Mr. Frederick S. A. Bourne, 
of H.B.M. Chinese Consular Service. Mr. Bourne 
wrote to us, October 15, 1882, that he had made a journey 
from Foochow to a distance of 300 miles to the western 
borer of the Fokien province, reaching Wu-1-kung, the 
celebrated monastery in the Bohea lulls—a place, Mr. 
Bourne states, “only visited by a European once before, 
I believe—z.e. by Mr. Fortune, about the year 1845.” In 
the gardens of thie monastery he found several clumps of 
the square bamboo growing to the height of about eight 
feet. 

The Tropical Agriculturist (an astonishing repertory of 
everything relating to the economic botany of the East) 
contains in its issue for November, 1882 (p. 445), an 
article extracted from the North China Herald, also 
relating to the square bamboo, plants of which, destined 
for the park at San Francisco, had been obtained by Dr. 
Macgowan at Wenchow. I extract from this article the 
following particulars, which show the interest the Chinese 
themselves attach to the plant :— 

“ Pre-eminence is assigned to the square variety of this 
most useful as well as ornamental plant, which has been a 
favourite in Imperial gardens whenever its acclimatisation 
has been effected in the north. The Emperor Kao Tsu 
once inquired of his attendants, who were planting bam- 
boos, concerning the various kinds. In reply he was in- 
formed concerning several remarkable species. Chekiang 
in particular furnished one that was an extraordinary 
curiosity, in that ıt was square, and for that quality and 
its perfect uprightness was much esteemed by officers and 
scholars. They also told him that it was used for many 
purposes of decoration, and utility, including, among 
others, that of beng made into ink-slabs. Subsequently 
specimens were obtained, polished, and sent to his 
majesty, who thereon signified his respect for the article 
by rubbing ink with his own hand on the inkstand, and 
inditing an essay on the curiosity. In 650 A.D. the 
reigning Emperor sent a eunuch to Chekiang to obtain 
specimens for the Imperial Park. Besides being furnished 
from scattered portions of this province, ıt is found in 
Honan, Szechuen, Yunnan and Hunan; in the latter 
province it appears to present its peculiar characteristic 
in a marked degree, being as square, with corners, and as 
well defined as if cut with a knife. The Chekiang varieties 
have slightly rounded corners, and moreover they are 
more slender, being used only as pipe-stems, whereas the 
western land is large enough to serve as staves for the 
aged. In its early stage of growth the square bamboo is 
nearly round, assuming the anomalous figure it afterwards 
presents as it advances towards maturity. Like several 
other kinds of bamboo it is thorny, abounding in small 
spines.” . 

Dr. Macgowan Tae well known to botanists for his 
intelligent interest in all that relates to the vegetable pro- 
ductions of China, I ventured to write to him to ask his 
aid in procuring living specimens of this interesting plant 
for the Royal Gardens. Through his kindness and that 
of Mr. E. u. Parker, late acting consul at Wenchow, we 
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were fortunate enough to receive a Wardian case filled 
with plants of the square bamboo, some of which at least 
appeared to be alive and hkely to grow. Besides these 
Dr. Macgowan sent us specimens of walking-sticks and 
pipe-stems made from it. 
quote the following passages from the very interestin: 

communication with which Dr. Macgowan was also zooi 
enough to favour us :— 


“Its geographical range is from 25° to 30° N. latitude, 
littoral, and westward farther than I have been able to 
discover. Unlike other varieties of ‘bamboo here, its 


shoots are developed in the autumn, not in the spring. 
It sprouts in September or October, and the stems grow 
until they are arrested by December cold, by which time 
they attain a height of from two to four or five feet. In 
the spring following their growth recommences, when the 

s attains its full height, ten to fourteen feet. The 
ower portion of the culms bristle with short spines; in 
the second or third year their squareness is far less 
striking than when matured by several years’ growth ; 
that quality is sometimes so marked that a native botanist 
describes them as appearing like rods pared by cutting 
instruments. I have seldom found the corners much 
more sharply defined than in the largest of the specimens 
herewith transmitted. It is cultivated chiefly for orna- 
ment in gardens, in temple courts, &c.; the larger stems 
(sometimes as much as an inch and a half through) are 
used for staves ; the smaller and less squarish for stems 
of opium-pipes; and the smallest and less mature for 
tobacco-pipes.” 

He further adds :—“ Its anomalousness is attributed by 
the Chinese to a eae powers—occult agencies 
varying with each distnct. The Wingo Gazetteer tells 
how Ko Hung, the most famous of alchemists (fourth 
century A.D.), thrust his chopsticks (slender bamboo rods 
pared square) into the ground of the spiritual monastery 
near that city, which, by thaumaturgical art, he caused 
to take root and to appear as a new variety of bamboo— 
square.” 

As no flowering specimens of the square bamboo have 
reached the hands of botanists, its taxonomic position 
must at present be regarded as doubtful. Riyiére (“ Les 
Bambous,” p. 315) refers to it as the Bambou carré, and 
Fenzi, quoting from Rivière (Bult. Soc. Tose. di Ort., 1880, 
p. 401), gives it the name Bambusa quadrangularis. 

I can discover no reference to it in the late General 
Munro’s classical monograph of the Bambusacee (Trans. 
Lin. Soc., vol. xxvi.). Of the three groups into which he 
divides the genera, in only one, Triglossæ, is there any 
tendency to depart from the habit of the order in having 
anything but round stems; and this only occurs in the 
small genus Phyllostachys, in which they are somewhat 
laterally flattened. The stems of Phyllostachys nigra 
are often used in Europe for walking-sticks and hght 
broom-handles. . 

But I do not think the square bamboo will turn out to 
be a Phyllostachys. Munro has a Bambusa angulata 
which is distinguished from all its allies by having the 
branches of the pamcle angular. This is the only tend- 
ency to angularity of stem which I have discovered 
among the true Bambusea. 

For the present, at any rate, the species must be known 
provisionally as Basmbusa at ai Fenzi. 

W- . THISELTON DYER 
ett VOP 
FORECASTING BY MEANS OF WEATHER 
CHARTS 
TEE Meteorological Office has issued a work on the 

“ Principles of Forecasting by Means of Weather 
Charts,” which has been prepared at the request of the 
Council by the Hon. Ralph Abercromby.1 The object of 


z “ Principles of Forecasting by Means of Weather Charts.’ By the 
Hon Ralph Abercromby, F.R.Met.Soc. Issued by the Authority of the 
Meteorological Council. Official No. 60. 8v0. Pp. 123 + vili. London ; 1885. 
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the author has been to give an account of the modern 
method of forecasting weather by means of synoptic 
charts; and although the general principles laid down 
hold all over the world, the details he gives refer only to 
Great Britain. The whole system of synoptic forecasting 
depends entirely on the observed association of different 
sets of Poche and 1s totally independent of any 
theory of atmospheric circulation. 

The synoptic charts prepared at the Meteorological 
Office are constructed in the following manner. Every 
day at 8 A.M. and 6 P.M. telegraphic reports are sent up 
to London from about fifty stations in the United King- 
dom, giving the readings of the barometer and thermo- 
meter, the direction and force of the wind, and the state 
of the weather. These readings are then plotted on a 
map, and the “isobars” and “isotherms” drawn, repre- 
senting lines of equal pressure and equal temperature. 
The isobars are the most important element ın forecasting. 
The direction of the wind is shown by arrows which have 
a number of “fleches ” proportional to the force, while the 
weather is indicated by the letters of Beaufort’s notation. 
While the force of the wind depends on the closeness, 
“and the direction on the trend, of the isobars, the weather 
is governed by the shape of the lines. Although the shape 
of the isobars is continually changing, several well-defined 
forms are always reproduced. Seven of these are de- 
scribed, to which the following names have been given :— 
1, Cyclone—an area of low pressure, bounded by circular 
or oval isobars ; 2. Secondary cyclone—a small, circular 
depression, subsidiary to the cyclone; 3. V-shaped de- 
pression—an area of low pressure bounded by V-shaped 
isobars, something like a secondary, but differing from it 
in many important particulars; 4. Anticyclone-—an area 
of high-pressure bounded by circular or oval isobars ; 5. 
Wedge-shaped isobars—an area of high pressure bounded 
by isobars converging toa point lıke a wedge ; 6. Straight 
isobars—a barometric slope, down which the isobars he 
in straight lines; and 7. Co/ or neck of low pressure 
lying between two adjacent anticyclones. 

Cyclones.—A cyclone may be of any diameter, from 
100 to 3,000 miles. The most common are between 1,000 
and 2,000 gules; and anything less than 1,200 miles across 
is a small one." The path of a cyclone is the path 
described by the centre. In this country 90 per cent. 
move towards some point of east, the most frequent 
direction being about east-north-east. The velocity 1s 
that of the centre; it may be anything from 70 miles 
an hour eastwards to rọ miles an hour westwards. 
About 20 miles is a common velocity, but sometimes 
a cyclone is stationary. The life of a cyclone 1s mea- 
sured by the number of days during which it can be 
traced on synoptic charts; the length of hfe may be 
anything from a few hours to 20 days The details of 
wind, weather, &c, in the different portions of a cyclone 
may be briefly summarised as follows :—The temperature 
is always higher in the front than in the'rear ; the warm 
air in the front having a peculiar close, muggy character, 
quite independent of the actual reading of the thermo- 
meter. The cold air in the rear, on the contrary, has a 
peculiarly exhilarating feeling, also quite independent of 
the thermometer The front is always very damp, espe- 
cially the right-front, while the rear is dry to a marked 
degree. The wind blows around the centre in the direction 
contrary to the motion of the Lands of a watch ; but as the 
direction *is slightly inclinéd to the isobars,on the whole 
the circulation is an ingoing spiral. The amount of in- 
curyatureis usually greatest in the nght-front, and least in 
the rear; so that sometimes the passage of the trough is 
marked by a sudden shift of wind. The force of the wind 
depends almost entirely on the gradients ; ın the centre it 
is a dead calm, and the steepest gradients are usually found 
at some distance from thecentre. The direction from the 
centre ‘in which the strongest winds are found depends on 
the position of the surrounding areas of high pressure. 
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There is no difference between ordinary weather and a 
storm, except in that property called z#tensity, and in this 
country a summer breeze and winter gale are equally the 
product of cyclones which differ only in intensity, Hence 
in forecasting storms it is necessary not only tô foresee 
the arrival of a cyclone, but of one possessing sufficient 
intensity to cause a gale, and in tracking cyclones it by no 
means follows that the same one causes a storm during 
every day of its existence. Observation has also shown 
that a deepening cyclone is mcreasing in intensity, while 
one which is filling up is decreasing. When in watching 
the progress of cyclones by telegraph it is very important 
for forecasting to note changes in depth, as well as any 
other indications derived from the configurations of the 
isobars, or even from weather prognostics, which experi- 
ence has shown to be associated with intensity. 

Though the general characteristics of a cyclone are in- 
variably maintained, still, individual cases vary much in 
detail. The principal sources of variation which modify, 
but do not alter, the general characteristics are :—1, the 
type; 2, the intensity ; 3, the size; 4, local; 5, diurfial ; 
and 6, seasonal variation. 

Secondaries.—The secondary is a small cyclone formed 
on the side of a larger one which is called the “ primary.” 
Secondanes are almost invariably formed either along the 
prolongation of the trough of a cyclone, or else on that 
side of the primary which adjoins the highest adjacent 
pressure. The most important feature about them is the 
manner in which they deflect the isobars of the piman, 
so as to leave an area of slight gradients and light win 
on the side of the secondary next the primary, and a line 
of steeper gradients and stronger winds on the side 
furthest from the primary. Ther motion ıs usually parallel 
to that of the primary. The most striking erence 
between a secondary and a primary cyclone is the great 
amount of rain and cloud with absence of wind developed 
in the former, compared with the less rain and cloud but 
the stronger wind developed in the latter. In a second- 
ary when the rain comes on, it is usually very heavy and 
falls straight ; and in its general appearance and surround- 
ings is very different from the driving or drizzling rain, so 
characteristic of the front of a primary cyclone. In fore- 
casting, the principal indication of secondaries is rain, 
without much wind, and thunder-storms in summer ; and 
their sudden formation very often unexpectedly disturbs 
and vitiates former forecasts. Sometimes several second- 
anes are seen on the chart; this ıs a sign of great inten- 
sity, and the indication in such cases 1s always for wild, 
broken weather, often with thunder-storms, but not for 
widespread gales. 

V-shaped Depressions. — These are generally formed 
along the southern prolongation of the trough of a cyclone, 
or in the col or furrow of low-pressure which lies be- 
tween two adjacent anticyclones. Their motion is gene- 
rally eastwards along with their associated cyclone, but 
they are very often short-lived. They are entirely non- 
cyclonic. The line of the trough, along which the baro- 
meter rises, marks out the line along which the weather. 
changes nee abruptly, and this change is very often 
accompanied by a violent squall. 

Anticyclones.—Anticyclonic isobars enclose an area of 
high pressure which is associated with fine weather and 
light winds circulating in the direction of the hands of a 
watch, but a little outcurved. The whole system is 
usually stationary for many days together. The general 
characteristics are a cold, dry air, and fine, or at least 

uiet, weather. The calms, or light winds, give free play to 
the radiation of the season, co that very hot days occur in 
summer and very cold nights and fog in winter. In fore- 
casting, the indications are for settled fine weather, the 
details depending much on the season and local pecu- 
liarities. 

Wedge Isobars.—These consist of isobars converging 
almost to a point, but enclosing an area of high pressure, 
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The 
wedges Seem to shoot up in front of cyclones and V de- 


instead of a low one, as in the case of the V's. 


pressions and to travel along before them. On the front, 
or east side, the weather is very bright, and the wind is 
north-wést and moderate, while the temperature is that 
due to excessive radiation, On the rear, or west side, 
where the barometer begins to fall, the wind turns to 
south-west, and the sky overcasts in that peculiar manner 
which first gives a halo, and then gradually becomes black, 
without true cloud as the cyclone approaches. At the 
extreme north point of the wedge a shower or thunder- 
storin is sometimes observed. 

ee Jsobars.—In these the pressure is high on one 
side and low on the other, without any definite cyclone, 
the isobars running straight across the slope which joins 
the regions of high and low pressure. Straight isobars 
are never persistent, and the area which they have occu- 
pied is usually traversed by a cyclone of greater or less 
intensity. For forecasting purposes the indications are 
for cool, cloudy, unsettled weather, the wind from moderate 
to fresh, according to the gradients, to be followed soon 
by rain, as a cyclone forms or comes up. 

Cols—-The col consists of a neck of low pressure 
between two anticyclones. The wind is always light and 
the weather quiet, but vanable in appearance, owing to 
the local influence of radiation. Though the general 
position is sometimes nearly stationary, the weather is 
rather variable, owing to the tendency of the depression 
which hes on the north-west to develop a secondary in the 
co. Hence ın forecasting, though it is possible to tell 
what the weather would be in the col at any moment, the 
future course of the weather is subject to much uncertainty. 

Mr. Abercromby devotes a considerable portion of his 
work to a discussion of weather-types and sequence. 
With reference to Western Europe, here are at least four 
well-marked types of weather: 1. The Southerly, in which 
an anticyclone lies to the east or south-east of Great 
Britain, while cyclones coming in from the Atlantic either 
beat up against it or pass towards the north-east. 2. The 


Westerly, in which the tropical belt of anticyclones 1s. 


found to the south of Great Britain, and the cyclones 
which are formed in the central Atlantic pass towards the 
east or north-east. 3. The Northerly, m which the 
Atlantic anticyclone stretches far to the west and north- 
west of Great Biitain, roughly covering the Atlantic C cean. 
In this case cyclones spring up on the north or east side, 
and either work around the anticyclone to the south-east, 
or leave it and travel rapidly towards the east. 4. The 
Easterly, in which an apparently non-tropical anticyclone 
appears in the north-east of Europe, rarely extending 
beyond the coast-line, while the Atlantic anticyclone is 
occasionally totally absent from the Bay of Biscay. The 
cyclones then either come in from the Atlantic and pass 
south-east between the Scandinavian and Atlantic anti- 
cyclones, or else, their progress being impeded, they aie 
arrested or deflected by the anticyclone ın the north- 
east of Europe. Sometimes they are formed to the south 
of the north-east anticyclone, and advance slowly towards 
the east, or, in very rare instances, towards the west. 

Mr. Abercromby next explains the use of various aids 
to forecasting, and gives some detailed examples of suc- 
cessful and unsucessful forecasts. 

In concluding his work, Mr. Abercromby gives some 
remarks on forecasting generally, and points out that m 
many cases of small disturbances the mino: features are 
so local that ıt ıs only the general character of the 
weather which can ever be forecast. Owing to the rapid 
nature of all meteorological changes, forecasts can never 
be issued very long ın advance. The British forecaster 
labours under peculiar difficulties from his geographical 
position. Situated on the most outlying portion of Europe, 
and in the very track of storms which almost always 
advance from the westward, he has no intimation of an 
approaching cyclone tll it is actually on him. Mr. 
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Abercromby’s opinion is that, however carefully the relation 
of weather to isobars may be defined and the nature of their 
changes described, the judgment which experience alone 
can give to enable a warning to be issued must ever 
depend on the professional skill of the forecaster. 





RADIANT LIGHT AND HEAT" 
II. 
The Theory of Exchanges 


It was known at a comparatively early period that if a 

body be placed in an enclosure of constant and 
uniform temperature, it will ultimately attain the tempera- 
ture of this enclosure. 

To fix our ideas, let us suppose that we have a chamber 
surrounded on all sides by walls which are kept at the 
temperature of boiling water (100° C.), and let us further 
suppose for the sake of simplicity that there is no air in 
this chamber, so that no heat can be carried about by 
movable particles of gas. If under these circumstances 
we put acold body into the chamber, it will ultimately 
reach 100°, at which temperature it will remain. This 1s. 
a statement of the doctrine of temperature equilibrium ; 
but this equilibrium may be of two kands—for it may 
either bea statical equilibrium, in virtue of which two 
bodies at the same temperature cease to radiate to each 
other, or it may be a dynamical equilibrium, ın virtue of 
which each of these bodies independently radiates heat to 
its neighbour, receiving back, however, just as much 
heat as it gives out. In either case the ultimate result 
will be equality of temperature, and the only difference is 
with regard to the physical machmery by which this is 
brought about. In the theory of statical equilibrium the 
behaviour of two bodies of equal temperature with respect 
to heat may be compared to that of a man with respect to 
money who is getting neither ncher nor poorer, because 
he is nether giving away nor receiving any money, 
whereas in the theory of dynamical or movable equi- 
hbrium the companson 1s with the man who is getting 
neither richer nor poorer because he 1s 1eceiving back just 
as much money as he is giving out. 

Now, we are all of us conversant with frequent 
examples of individuals of this latter class, but the cordi- 
tion of things in this world is such that we cannot have 
any permanent example of the former, and similar con- 
siderations might convince us that if radiant light and 
heat be in reality a kind of energy, the theory of a mov- 
able or dynamical equilibrium must be much mote suit- 
able to such a constitution of things than that of a statical 
or tensional equilibrium. Historically, however, the 
question of temperature equihbrium was not decided by 
considerations regarding energy, our conceptions of which 
were not then sufficiently advanced to be of much service 
to those who were engaged in the discussion. 

As the subject ıs one of greaf theoretical and practical 
importance, we shall proceed to give a short account of 
the circumstances attending the origin and development 
of what is now known familiarly as the theory of heat 
exchanges. About a century ago Prof. Pictet of Geneva 
made the following experiment :—He took two concave 
metallic reflectors, and, reversing the ordinary mode of 
procedure, put ice or a freezimg mixture in the focus of 
the one and a thermometer in that of the other, upon 
which the temperature of the thermometer wag observed 
to fall. This effect would at once be explained if we 
could suppose that cold was a substantial entity capable 
of radiation and reflexion hke heat. But it was ım- 
mediately recognised that such an hypothesis is quite 
inadmissible, and Prof. Pierre Prevost, also of Geneva, 
was thus driven to propose for the explanation of this 
experiment the theory of a movable equilibriura of heat. 

It is very evident that such a theory wil explain the 


I Continued from p. 327. 


August 27, 1885] 


NATURE 


395 





fact. For, n accordance with it, bodies of the same 
temperature continue to radiate heat to one another, and 
hence the thermometer will radiate heat to the concave 
reflectors, which we may suppose to be of the same 
temperature as itself, 

This heat will ultumately in great measure be reflected 


upon the ice or freezing mixture. Now, had this ice been 
of the same temperature as the other portions af the 
apparatus, it would have given back to the reflectors, and 
through them to the thermometer exactly as many heat 
rays as the latter had given to it. 

But the ice being of a lower temperature, does not 
radiate back as many rays to the thermometer as this 
instrument gives out to the ice, and the temperature of the 
thermometer fallsin consequence. It will be noticed that 
the same laws of reflexion and arrangement of mirrors that 
in the case where a hot body ıs placed in the one focus 
would have heated the thermometer in the other will, 
in the case of a cold body, cool the thermometer in the 
other ; so that, without resorting to the unlikely assump- 
tion that cold is a separate principle, we may explain the 
above experiment on the supposition that bodies of the 
same temperature radiate fe to one another, or, in 
other words, on the hypothesis of a movable equilibrium. 

Prevost’s first memoir was in 1791, and in 1804 Leshe 
published his inquiry into the nature and propagation of 
heat. He there demonstrated the fact that good reflectors 
of heat, such as metals, were bad radiators. Prevost, in 
a treatise on radiant heat, published in 1809, showed that 
Leshe’s conclusions followed from lus theory, remarking 
that in a place of uniform temperature a reflector does 
not alter the distribution of heat, which it would do if 
it Possessed at the same time the power of being a good 
reflector and a good radiator. Prevost seems to have 
entertained very correct views upon this subject, inasmuch 
as he conjectures that a good reflector is a bad radiator 
because, as it reflects the heat from without, so it also 
reflects the heat from within. Internal radiation, we shall 
afterwards see, follows as a consequence from the theory 
of exchanges. 

Some time afterwards Dulong and Petit published their 
well-known memoir on radiation, which affords evidence 
of a peculiar kind in favour of the theory of exchanges. 
To illustrate the bearing of the experiments by Dulong 
and Petit on this theory, let us imagine that we have a 
hollow, blackened enclosure which is at the same time a 
vacuum, and that we have ın its centre a large thermo- 
meter likewise blackened, the temperature of which 1s 
higher than that of the enclosure. We are supposed to 
be engaged ın observing the rate of cooling of this ther- 
mometer, or, in other words, the excess of its radiation 
to the enclosure above that of the enclosure to it. Now 
let A denote the total radiation of the thermometer, which 
we may imagine to have the temperature a. Also let B 
denote that of the enclo$ure, which we may imagine to 
have the temperature 4. Then A-B will, by the theory 
of exchanges, represent the rate of cooling of the ther- 
mometer. Inthe next place let the thermometer have 
the temperature 4 and radiation B, while the enclosure 
has the temperature cand radiation C. Here B~C will, 
by the theory of exchanges, represent the rate of cooling 
of the thermometer. Finally, let a be the temperature 
of the thermometer, and ¢ that of the enclosure. Then 
A—c will, on the theory of exchanges, represent the 
radiation’ or rate of cooling of the thermometer. Now 
A—C=(A~—B)-+(B—C), that is to say, the rate of cooling 
in the third case will represent the sum of the two pre- 
ceding rates zf the theory of exchanges be true. 

It was found by Dulong and Petit that this was actually 
the case, for with a=140° and 6=80°, A~B was found to 
be 2°17. 

Again, with 6=80 and ¢=20, B—C was found to be 
1°40. 

Finally, with a=140 and c=20, a~C was found to be 


3°56. Now this is very nearly equal to 3'57, onthe sum 
of the two preceding rates, so that the evidence *deduced 
from these experiments is decidedly in favour of the 
theory of exchanges. 

In 1848 Provostaye and Desains made a definite ad- 
vance téwards a clearer conception of this theory. It 
may be stated thus. If we place a thermometer in our 
hypothetical chamber of constant temperature it is well 
known that the instrument will give the same indication, 
ın whatever manner we alter the substance of the walls, 
provided only that their temperature be left the same. 

It follows from this that the heat radiated, together 
with that reflected from any portion of the walls, forms a 
constant quantity independent of the nature of the sub- 
stance of which this portion is composed. We thus see 
that it is not correct to assert that the reflective power of 
a substance is inversely proportional to its radiative 
power, the true statement being that in the case of an 
enclosure of constant temperature such as that we are 
now considering, the sum of the heat radiated and re- 
flected from any portion is a constant quantity. 

It was likewise perceived by Provostaye and Desains 
that this constant sum, while equal to that of a lamp- 
black radiator, must be unpolarised, since heat from 
lampblack is unpolarised ; and hence that, since the re- 
flected heat is frequently polarised, the radiated heat 
must be polarised in an opposite manner, that is to say, 
in a perpendicular plane, in order that the sum of the two 
should be virtually unpolarised. Experimentally these 
observers found this to a the case. 

It will thus be seen that the inquiry had now reached a 
stage at which a perfectly clear conception had been 
formed of the character with respect to intensity and 
polarisation of the heat emanating from any portion of 
the surface of an enclosure of constant temperature. 

No attempt had however been made to split up the 
heterogeneous body of heat into its constituent wave- 
lengths, nor was it perceived that an extension of the 
argument must necessarily lead to a separate equilibrium 
for every individual description of heat. 

Internal radiation too, as a subject for experiment (if 
we except the remark made by Prevost), appears to have 
been overlooked, and its essential connexion with the 
theory of exchanges does not appear to have been per- 
ceived, 

In March, 1858, I communicated to the Royal Society 
of Edinburgh a memoir in which these desiderata were 
supplied. In this memoir it was shown by a simple 
process of reasoning that the heat-equilibrium must hold 
for every individual description of heat, and that as a 
consequence this would lead to various conclusions, all of 
which were experimentally verified. The following facts 
were thus established :— 

(1) The radiating power of thin polished plates of 
different substances was found to vary as their absorbing 
power: so that the radiation of a plate of rock-salt was 
only 15 per cent. of the total lamp-black radiation for the 
same temperature. z 

(2) It was shown that the radiation from thick plates of 
diathermous substance is greater than that from thin 
plates, no such difference being manifested when the 
substances are athermanous. 

(3) It was found that heat radiated by a thin dia- 
thermous plate is less transmissible through a screen of 
the same material than ordinary or lamp-black heat, the 
difference being very marked in the case of rock-salt. 

(4) Lastly, heat from a thick diathermous plate is more 
easily transmitted through a screen of the same material 
than that from a thin plate. A 

All these facts can be explained by a legitimate 
extension of the theory of exchanges. i 

Let us recur to our hypothetical chamber, outside the 
walls of which we may suppose there 1s a boiling-water 
arrangement, in virtue of which these walls are kept at 
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the temperature of 100° C. The inside we shall suppose 
to be a vacuum. Let us in the first place hang up in this 
chamber two thermometers, one covered on the outside 
of its bulb with lamp-black, the other with polished silver. 
‘The former of these will absorb all the rays that fall upon 
it from the walls of the chamber, the latter, onethe other 
hand, will absorb very few of these rays. Ultimately, 
however, both thermometers will attain the temperature of 
the walls. Since, therefore, according to the theory of 
exchanges the equilibrium of temperature is kept up by 
-an equality of absorption and radiation, it 1s manifest 
that the radiation from the lamp-black thermometer must 
be great, because the absorption is great, and the radia~ 
tion from the silvered thermometer small, because the 
absorption is small. 

It will be noticed that this connexion between the two 
qualities, absorption and radiation, is deduced from a 
hypothetical case where everything 1s at a constant tem- 
perature. To prove it experimentally we may without 
any breach of scientific propriety take out the two ther- 
mofneters from the enclosure, exposing them to a lower 
temperature, and noticing their velocity of cooling, when 
it will be found that the blackened thermometer cools 
more rapidly than the silvered one. 

Or we may allow their radiation to fall upon a thermo- 
pile, and to be registered by a‘galvanometer, when it will 
be found that the indication of the galvanometer will be 
much greater for the blackened than for the silvered 
thermometer. 

Let us next hang up in our enclosure a plate of glass 
and one of polished rock-salt. 

The plate of glass will absorb all or nearly all the rays 
of dark heat that fall upon it from the sides of the en- 
closure. The plate of rock-salt will, on the other hand, 
absorb only a few of these rays. A similar argument to 
that already given will enable us to see that if the theory 
of exchanges be true, the radiation from a plate of rock- 
salt must be decidedly less than from one of glass, and 
this is found to be the case. 

Next, let us hang up two plates of rock-salt, a thick one 
and a thin one. The thick one will absorb more rays 
than the thin one, and we shall therefore expect it to 
radiate more. This, too, will be found to hold experi- 
mentally, thus proving the fact of internal radiation. On 
the other hand, we shall observe no sensible difference if 
we hang up two plates of glass, one thick and one thin, 
the reason being that the thin plate of glass already 
absorbs all the heat which falls upon it, so that no ın- 
crement of absorption, and hence of radiation, can take 
place by increasing the thickness, We thus see that it is 
only in the case of diathermanous bodies that the radiation 
increases with the thickness, while for athermanous bodies 
there is no such increase. 

We are now in a better position for realising what takes 
place in our hypothetical enclosure. 

There 1s a stream of heat from the walls which falls 
upon any substance which we may introduce into our 
chamber. Now this stream is not altered in intensity by 
altering either the shape or substance of the walls. one 
pose, for instance, that they are of polished metal instead 
of being covered with lamp-black, then, while the heat 
radiated from them will be less, the reflexion of this heat 
will be so bandied backwards and forwards between these 
walls as to swell up the total amount to an equality with 
the lamp-black radiation, the only difference being that 
in the lamp-black radiation there 1s little or no reflexion, 
while in the other there is much reflexion and compara- 
tively little radiation. Nor will the-stream from the walls 
be altered by hanging up a plate of any substance between 
them and the body we introduce. For the plate will 
radiate on its own account just as much heat as 1t absorbs 
from the walls, so that the joint radiation of the two will 
be the same as if the plate were taken away. 

Our remarks have hitherto applied only to the total 
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intensity of this stream of radiant heat, and not to its 
quality—that is to say we have left out of consideration 
the specific mixture of various kinds of rays differing 
either in wave-length or in polarisation which go to make 
up the whole heterogeneous radiation. Now a little re- 
flection will convince us that this specific mixture—this 
quality of the radiation-stream—must, as well as its 
quaniity remain the same under any change made in the 
shape or substance of the enclosure. For suppose that 
we introduce a thermometer coated with some substance 
which exercises a selective absorption for certain rays of 
the stream, and not for others, then a change of quality 
would mean for this thermometer a change of absorption 
as truly as if there were a change of quantity. But by the 
theory of exchanges the absorption must remain the 
same, being equal to the radiation, and hence this can 
only be brought about by the quantity and the quality of 
the radiation-stream remaming each unaltered whatever 
change be made in the walls of the enclosure, or whatever 
substance be introduced between these walls and the 
thermometer. Carrying out this train of thought, we see 
why, as was proved by Provostaye and Desains, the sum 
of the radiated and reflected heat from any portion of the 
walls must be unpolarised, the reason being that the 
radiated heat from lamp-black is unpolarised and the one 
radiation must be equal to the other not only in quantity 
but ın quality also. Again, the radiation of any surface 
or of any plate must be equal to its absorption, both as 
regards quantity and quality, so that the stream of heat 
may emerge from the-surface or from the plate unaltered 
both in quality and in quality. 

Thus the putting up of a plate between the walls and 
our coated thermometer will produce no effect, inasmuch 
as the stream of radiant heat which falls upon the coating 
will be unaltered both in quantity and quality by the 
interposition of the plate. We thus see why the radiation 
from a thin plate of rock salt should be of a quality which 
renders it much absorbed by a cold plate of the same 
material, the reason being that a body radiates that kind 
of heat which ıt absorbs. 

We see, too, why heat from a thin plate of rock salt 
should be more absorbed by a cold screen of thjs material 
than that from a thick plate, inasmuch as the former con- 
sists of that kind of heat which is strongly absorbed, even 
by a thin plate, while the latter contains likewise a 
number of other rays which are not so strongly absorbed. 

The conclusion to be derived from these remarks is 
that we have in reality a separate equilibrium for every 
descnption of heat, an equilibrium which is independent 
of the shape of the enclosure and of the substances of 
which it is composed. Furthermore, the stream of radiant 
heat may be supposed to circulate in the interior of a 
substance such as glass, water, or even metal, the radia- 
tion of each particle which it meets being exactly equal 
to its absorption, so that the stream proceeds through the 
interior, being virtually the same at one part of its path 
as at another. Again, it can be shown that it is essential 
to equilibrium that in the interior of a substance this 
stream of heat should be proportional to the sguare of the 
refractive index. That is to say, in an enclosure con- 
taining glass whose refractive index is 1°5 the stream of 
radiant heat in the heart of the glass will be 2°25 times 
greater than, that proceeding through a vacuum ; we can- 
not, however, tell what takes place in the heart of a 
crystal. It also appears that,for an enclosure’ of given 
temperature, the stream of a given kind of heat has a 
definite value, the amount of this increasing as the tem- 
perature increases. 

We are, however, ignorant of the exact function of the 
temperature which expresses the value of this stream, but 
we know that this value increases more rapidly for the 
more refrangible rays of the spectrum than for those of 
greater wave-length and smaller refrangibility. ° 

We now come to consider the luminous rays, and here 
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the wondrous power of the eye can aid us to an extent far 
surpassing that of the most delicate pile and galvanometer 
for the dark rays. 

Wollaston and Fraunhofer were the first to show that 
in the solar spectrum numerous dark bands occur, which 
indicate the absence of certain definite kinds of light. 

Sir David Brewster afterwards showed that similar 


bands make their appearance when the spectrum is 
made to pass through nitrous acid gas, and it was thus 
rendered probable that the bands which appear in the 
solar spectrum were due to absorption likewise. 

Brewster, J. Herschel, Talbot, Wheatstone, and W. A. 
Miller were amongst the first to make observations upon 
the luminous spectrum obtained by heating various sub- 
stances, and it was soon perceived that such spectra 
consist of bright lines on a dark background, and thus 
appear to be a reversal of the solar spectrum, which con- 
sists of dark lines on a bright background. Fraunhofer 
was the first to notice a coincidence in spectral position 
between the dark double line D occurring in the solar 
spectrum and the bright yellow flame produced by in- 
candescent sodium. Swan afterwards showed that the 
correspondence between the two black lmnes and the two 
bright lines is very exact, and that a very small quantity 
of salt is sufficient to call forth the bright lmes. Ang- 
strom (PAtl. Mag., May, 1855), referring to a conjecture 
of Euler that a body absorbs all the series of oscillations 
which it can itself assume, expresses his conviction that 
the same body, when heated so as to become luminous, 
must emit the very rays which at ordinary temperatures 
are absorbed, and that the explanation of the dark lines 
in the solar spectrum embraces that of luminous lines in 
the electric spectrum. Probably, however, the first to 
give definite expression to this conception was Prof. 
Stokes, who, about the year 1850, commented on an ex- 

eriment recently made by Foucault. This observer had 
ound that, when a voltaic arc formed between charcoal 
poles was placed in the path of a beam of solar light, the 
double line D is thereby rendered considerably darker. 
If, on the other hand, the sun and the arc jut out the one 
beyond the other, the line D appears darker than usual 
in the solar, light, and stands out bright in the electric 
spectrum. Thus the arc, remarks Foucault, presents us 
with a medium which emits the rays D on its own ac- 
count, and which at the same time absorbs them when 
they come from another quarter. 

The il acer given by Stokes of this experiment 
assumes that the vapour of sodium must possess, by its 
molecular structure, a tendency to vibrate in periods 
corresponding to the degrees of refrangibility of the 
double line D. 

Hence the presence of sodium ın a source of light must 
tend to originate light of that quality. On the other 
hand, vapour of sodium in an atmosphere around a source 
must have a great tendency to absorb hght from the 
source of the precise quality in question. 

In the atmosphere around the sun, therefore, there must 
be A i vapour of sodium, which, according to the 
mechanical explanation thus suggested, being particularly 
opaque for light of that quality, prevents such of it as is 
emitted from the sun from penetrating to any consider- 
able distance through the surrounding atmosphere. 

It appears, from the historical sketch here given, that 
two independent lines of research were progressing to- 
wards the Same conclusion. ° The one of these had for its 
basis the theory of exchanges, and endeavoured theoretic- 
ally and experimentally to render this theory complete. 
The other was founded upon spectroscopic investigation, 
and endeavoured to apply to light an analogy deduced 
from sound, believing that just as a string or tuning-fork 
when aż rest takes up that note it gives out when struck, 
so a molecule when cold adsorbs that ray which it gives 
out wheh ġo. 

In October, 1859, Prof. Kirchhoff of Heidelberg made 


NATURE 


397 





a communication to the Berlin Academy on the subject of 
Fraunhofer’s hnes. His observations were made°on this 
occasion by an examination of the spectrum of coloured 
flames made by Bunsen and himself, and he derived from 
them the following conclusions:—He concluded that 
coloured flames in the spectrum ‘of which bright sharp 
lines present themselves so weaken rays of the colour 
of these lines, when such rays pass through the 
flames, that, in place of the bright lines, dark ones 
appear as soon as there is brought behind the flame a 
source of light of sufficient intensity in the spectrum of 
which these lines are otherwise wanting. He concluded 
further that the dark lines of the solar spectrum which 
are not evoked by the atmosphere of the earth exist in 
consequence of the presence in the incandescent atmo- 
sphere of the sun of those substances which in the 
spectrum of a flame produce bright lines in the same 
place. 

Carrying out this train of thought, Kirchhoff, about the 
end of 1859, shows that as a mathematical consequence 
of the theory of exchanges, a definite relation must sub- 
sist between the radiating and absorbing power of bodies 
for individual descriptions of light and heat. Gaa 

It will be noticed ın this historical statement that I 
made my first experiments on dark heat; afterwards I 
proceeded to the subject of light. Meanwhile, however, 
Kirchhoff had independently been led to experiment in 
this direction, and, although his memoir slightly preceded 
mine in publication, I shall now give the experiments 
which I was led to make, more especially as they are 
very similar to those of Kirchhoff. In February, 1860, I 
communicated to the Royal Society of London a paper in 
which I showed that the light radiated by coloured 
glasses is intense, in proportion to their depth of colour 
transparent glass giving out very little light. I also showe 
that the radiation from red glass has a greenish tint, 
while that from green glass has a reddish tint. It was 
likewise shown that polished metal gives out less light 
than tarnished metal and that when a piece of black and 
white porcelain is heated in the fire the black parts give 
out much more light than the white, thereby producing a 
curious reversal of the pattern. 

Finally, in a paper communicated in May of the same 
year, ıt was shown that tourmaline, which absorbs in 
excess the rays of light polarsed in a plane parallel to 
the axis of the crystal, also radiates, when heated, this 
kind of light in excess, but that when it 1s viewed against 
an illummated background of the same temperature as 
itself, this peculiarity disappears. All these facts are a 
natural consequence of a movable equilibrium of tempera- 
ture holding separately for every variety of heat, the word 
“ variety” embracing any difference either in wave-length 
or polarisation which is the cause of unequal absorption. 

he theory of exchanges, as here exhibited, has been 
founded upon the fact that in an enclosure of constant 
temperature all bodies will ultimately attain the tempera- 
ture of the walls of the enclosure. This is the experimental 
foundation upon which our structure has been built, and 
we have not attempted to work under it or to find whether 
in its turn it be not founded upon some principle of a still 
deeper and more fundamental nature. We shall now 
briefly indicate that such is the case, and that this law of 
ultimate equality of temperature ıs a consequence of the 
theory of energy in which we are told that no work can 
possibly be got out of heat which is all at the same tem- 
perature. For if the ultimate result in our enclosure 
should be a variety of temperatures, then it would be 
possible to utilise this tmperature-difference and convert 
heat into work, so that there would practically result a 
case of perpetual motion. Now, it is one of the most 
fundamental axioms of physical science that such a motion 
is impossible. i 

I have endeavoured to make use of this method of 
viewing the problem, in order to point out what forms 
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the natural limit to our conception of a movable heat- 
equilbrium. Suppose, for instance, that we have a large 
spherical chamber of the temperature of 100° C., and that 
this chamber is removed from all gravitating influence, 
so thaf a solid spherical body, also of the temperature of 
100 C., may rotate on its axis in the centre ofe this cham- 
ber without requiring the support of an axle. The 
chamber may likewise be supposed to be void of aur, so 
that there 1s nothing but the ether to bring the revolving 
body to1est. Now, if a sort of diaphragm or rim be in- 
troduced into the chamber, as in Fig. 9, the result will 


REVOLVING 
BODY 





Fic. 9. 


be that the particles of the enclosure to the left of the 
diaphragm will only receive heat from that portion of 
the revolving body which 1s approaching them, while 
those to the right of the diaphr. will only receive heat 
from those portions of the same body which are receding 
from them. 

But the wave-length of light is altered in one 
way by a body which is approaching us, and in 
another way by a body which ıs receding from us, 
so that the particles to the left of the diaphragm will, in 
reality, receive a different kind of radiation from those to 
the right. Here, then, we have something which upsets 
the temperature equilibrium, and we may even conceive 
that the particles to the left of the diaphragm will absorb 
more heat, and therefore become hotter than those to the 
right. If so, we shall have the possibility of creating 
work out of this difference of temperature, or, in other 
words, of starting a kind of perpetual motion. 

We thus begin to see that, somehow, the revolving 
body must lose as much energy as we gain by means of 
these differences of temperature, for otherwise we should 
have the transmutation of heat originally of the same 
temperature mto work, which we cannot admit. But this 
means that a revolving body placed under these circum- 
stances must gradually part with its energy of visible 
motion, although it is not in contact with anything else 
than the ethereal medium. 

Before concluding this branch of my subject let me say 
a few words about phosphorescence and fluorescence. 

It is well known that certain substances remain lumin- 
ous—that is to say, continue to emit light for some time 
after they have been exposed to the light of the sun or of 
some other powerfully luminous body. Such substances 
are said to be phosphorescent. 

It is likewise known that other substances, more espe- 
cially certain liquids, em:t light in a peculiar way while 
the luminous source acts upon them, but do not enjoy 
this property for an appreciable time after it has been 
withdrawn. Such bodies are said to be fuorescent. 

It is manifest that the difference between phosphor- 
escence and fluorescence is one of time, the bodies im- 
phed by the first term continuing to give out light for 
some time after the exciting source is withdrawn, while 
those imphed by the second do not retain this property 
for an appreciable time after the withdrawal of the lumin- 
ous source. Prof. Stokes, who has done much to advance 
this subject, has shown that the exciting cause of phos- 
phorescence and fluorescence is more especially the rays 
of high refrangibility—even rays beyond the violet of the 


NATURE 


[August 27, 1885 





visible spectrum. On the other hand, the rays which the 
body gives out are generally of a lower refrangibility than 
the exciting rays. Hence invisible rays may, by means 
of a phosphorescent or fluorescent body on which they 
fall, render themselves visible. This phrase, however, 1s 
perhaps not strictly correct, inasmuch as, before becoming 
visible, they have been changed into other rays of lower 
refrangibility. 

The object of introducing this subject here is rather, 
however, to discuss its bearing upon the theory of ex- 
changes than to treat it as a separate branch of inquiry ; 
and I may commence by remarking that at first sight it 
seems to contradict the general law that the quantity and 
quality of the light and heat given out by a body depend 
upon its temperature, and upon this only. Thus, a ther- 
mometer at 100° C. is supposed to radiate from the sur- 
face of its bulb heat which will be the same in quantity 
and quality whether the mstrument has been heated by 
the sun’s rays or by plunging it into boiling water. Now 
in such a body as luminous paint we have the hght which 
we usually associate with a high temperature given out 
long after the sun has ceased to shine upon it, and when 
we know its real temperature to be that of the bodies 
around ıt. Do phosphorescent bodies form, therefore, an 
exception to the general law which represents the quality 
of the radiant heat as a function of the temperature ? 

I think we shall find, on examination, that ın this gene- 
ral law it 1s taken for granted that no chemical change is 
taking place in the body in question, and no other molecu- 
lar change than that implied in the cooling of the body. In 
a chemical action we have generally the transmutation of 
chemical energy into heat, and in molecular action we 
have generally the transmutation of molecular energy into 
heat likewise. That ıs to say, the body undergoing these 
changes becomes heated, and so gives out light and heat 
peculiar to the temperature to which it has been raised. 
But there seems to be no reason why molecular ener, 
should not be somehow changed at once into radiant light 
and heat. In this case there would no doubt be an apparent 
breaking of the law above mentioned, which associates a 
certain temperature with a certain quantity and quality of 
radiant heat, but the exception would be only apparent. 
for, as we have stated, the law presupposes that no 


- molecular change of this nature is taking place. 


In like manner our argument regarding an enclosure of 
a constant temperature and the theory of exchanges in 
general, while it allows of the greatest possible variety of 
substance and form in the enclosure, virtually assumes 
that no chemical or molecular change is going on 
amongst the substances introduced. e are, in fine, 
supposed to be dealing with radiant energy and absorbed 
heat, and with no other form of energy, and indeed we 
have just seen that if we have a body in visible motion in 
the enclosure, the equilibrium no longer holds. g 

Thus we get rid of the difficulty by rejecting the bodies 
in question as not fulfilling stiictly our requirements. No 
doubt the phenomena of phosphorescence and fluor- 
escence are comparatively trivial exceptions, but we may 
imagine an enclosure in which all the substances are at 
the temperature of 100°, while some one substance is 
gradually changing its molecular state, until at length we 
have a violent explosion accompamed with light and 
heat. Here the result 1s so obvious that we have no 
hesitation in recognising such a body as an exception not 
contemplated by the theory òf exchanges. We are per- 
suaded that phosphorescent bodies are equally an excep- 
tron, the only difference being that the character of this 
exception is not nearly so pronounced. 

It has been poimted out by Prof Tait that the 
conclusions of the theory of exchanges are only 
statistically true. That is to say, if we take a sens- 
ible time, such as a second, and a sensible quantity 
of any substance, such as a milhgramme,* then in 
an enclosure of constant temperature the absorption of 
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that matter during one second is equal to its radiation 
during the same time, and this holds for all kinds of heat. 
On the other hand, if we take a single molecule and a 
billionth of a second, we cannot affirm the same equality. 
This is no doubt correct; in fact, if the equality between 
radiation and absorption were to hold for the smallest 
conceivable mass and the smallest conceivable increment 
of time, our equilibrium would in reality be a tensional 
one instead of being movable or dynamical. I shall con- 


clude by repeating the words of Tait (“ Heat,” p. 253) :— 
“Tt is vain, at least ın the present state of sciehce, to 
look for a truly rigorous mvestigation of the relation 
between radiating, absorbing, and reflecting powers. In 
all the professedly mgorous investigations whiclt have 
been given,the careful reader will detect one or more 
steps which are to be justified only by the statistical pro- 
cess of averages.” BALFOUR STEWART 
(To be continued.) 





THE LIFE OF AQUATIC ANIMALS AT HIGH 
PRESSURE? 


THE magnificent expeditions of the Ta/tsman and the 

Travailleur have called the attention of naturalists 
and physicists to the conditions of hfe at the bottom of 
the sea, A learned physiologist, Dr. Regnard, has con- 
ceived the happy idea of studying experimentally these 








Hitherto the operator simply placed the animals on 
which he experimented in the iron block of the Caulletet 
pump, and subjected them to the pressure corresponding 
to a given depth ; he then released then, sometimes very 
slowly (after several days), sometimes rapidly and even 
instantly. He examined then, physiologically and micro- 
scopically, the lesions produced. But all the intermediate 
stages between the entranceef the animals and the time 
they were taken out escaped the observer. But now the 
apparatus in Fig. 1 allows him to follow each minute the 
effects. The following 1s Dr. Regnard’s description of his 
apparatus to the Academy of Sciences :— 

wo holes are prerced through and through across the 
lower part of the Cailletet block, M (Fig. 2). In these 
two holes, placed in a straight line, are inserted two tubes 
inr ande”. These are hollow, and in each of them is 
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condition of life at high pressure. With apparatus de- 
signed by M. Cailletet, he has subjected aquatic animals 
to enormous pressure, such as prevails in the depths of 
the ocean, and has examined the results when those in- 
habiting the suface are suddenly placed at great depths. 
Since his first experiments Dr. Regnard has invented an 
ingenious method by which He can see, notwithstanding 
the great pressurs, what gaes on inside the apparatus. 





Fic 1.—General View of Dr. Regnard’s Apparatus. 


solidly fixed a cone of quartz, B, the extremity of which 
joins the edges of the hole which is pierced in the screw 
nut EB <A ray of light thrown by the orifice r will thus 
traverse the apparatus and emerge at 7. Experiments 
have shown that a similar apparatus will resist easily a. 
pressure of 650 atmospheres, which represents that of the 
greatest depths that have been dredged—about 6500 
metres. Across one of the quartz cones are sent the con- 
centrated rays of an electric lamp, These rays cross the 
block full of water, and emerge on the opposite side, 
where they are ieceived by an achromatic object-glass 
which projects them on to a screen. The observer there- 
fore works at a distance from the apparatus, where he 1s 
sheltered from all danger (Fig. 1). This arrangement has 
another advantage. The otifice pierced at r is hardly 
half a centimetre in diameter, and one can experiment 
with animalcule so small as to be scarcely perceptible 
. 


400 





with the naked eye in the vessel immersed in the block M. 
By prdjecting them with a lens they are increased about 
200 times, and it is even possible to see by transparence 
the state of their organs.” In the experiment represented 
in Fig1, one of the operators is occupied in regulating 
the electric lamp and in setting the microscope of pro- 
jection, while the other commences to apply the pressure. 
The animalculz projected on the screen are the Cyclops, 
small crustaceans which are met with at this time of the 

ear in brooks, and which are scarcely a millimetre in 

ength. These are so enlarged, and appear with such 
transparency, that we can follow on the screen the move- 
ments of their branchia, and even of their heart, during 
the experiment. Dr. Regnard is pursuing at present his 





Fic. 2.—Details of appara us .1 Fig. L 


studies into life under high pressures. He showed last 
year that the unequal compressibility of the liquids and 
solids which form the organism caused the latter after a 
long pressure, to be soaked with water, become turgid, 
and consequently lose their tunctions. But, with the 
Resale here described, he has been able to follow the 
phenomena which precede this. From the pressure at 
1000 metres (about 200 atmospheres) the object shows 
inquietude, at 2000 metres ıt falls to the bottom of the 
vessel struggling ; towards 4000 it remains inert and be- 
numbed. en its normal pressure returns it recom- 
mences moving, unless the pressure has been long and its 
tissues are not soaked. This seems to show that the 
effect is a compression of the nervous system. 





NOTES 
WE understand that Mr. Francis Galton has already obtained 
valuable results from the Family Recoids sent him last year in 
response to his offer of prizes, and that he purposes to make 
much use of them in his Presidential address to the Anthropo- 
logical Section of the British Association at Aberdeen. 


WE have already intimated that Prof. Bonney has decided to 
retire from the Secretaryship of the Association after the 
Aberdeen meeting. We understand that Mr. A. T. Atchison 
will be proposed as his successor. 

Many interesting excursions have been arranged by the Local 
Committee of the Aberdeen meeting of the Association. 
One of them will, of course, be to the great granite quanies in 
the neighbourhood of Aberdeen. Her Majesty has invited 150 
of the members to Balmoral, where they will be shown over the 
grounds and have lunch. It ıs not to be expected that the 
Queen will personally receive all the members, though it is 
possible that a few representative men of science may be pre- 
sented to Her Majesty. Other excursions will be to Haddo 
House, Dunecht, Dunnottar, Dium ånd Crathes, Loch Kinerd, 
on the Saturday-; while on the Wednesday and Thursday of the 
second week parties will be taken to Braemar, Invercauld, 
Haddo House, Huntly Castle, Elgin, Banff, Portsoy, and 
other places. The efforts which the Local Committee are 
making to render the meeting a success are all that could be 
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desired. It is only to be hoped that they may succeed 
in persuading the Aberdeen hotel and lodging-house keepers 
to 1educe their exorbitant charges. The arrangements for 
important discussions in Sections A and B we have already 
referred to. 


In connection with the meeting we venture to recommend to 
our readers the new edition of Baddeley’s ‘‘ Guide to Scotland,” 
Part 1, a copy of which has been sent us. It includes all the 
country from the Borders to as far north as Aberdeen, Inverness, 
Gairloch, and Stornoway. No more useful, practical, and 
trustworthy guide to the region exists, while the thirty-seven 
admirably executed maps and plans will be found a great com- 
fort and convenience. Dulau and Co. are the publishers. 


M. JANSSEN will shortly begin a new seties of experiments 
on the influence of gases in spectrum analysis, in continuation of 
those which he made about fifteen years ago at La Villette 
gaswoiks. The tubes in which the gas will be contained and 
compressed will have a length of more than roo metres, and be 
able to bear an unusual amount of pressure. Thus a new degree 
of accuracy may be expected from these researches, which are 
progressing favourably at the Meudon Physical Observatory. 


For more than a year some important measurements of the 
altitude and movements of clouds have been carned on at Upsala 
by the aid of two theodolites, one of which is mounted in the 
Linnzeus and the other in the Botanical Gardens. These instru- 
ments, which belong to the Academy of Science, were used for 
auroral and cloud measurements by the Swedish expedition to 
Spitzbergen, 1882-83. The object of the measurements of the 
altitude and movements of clouds is not so much to obtain their 
mean altitude as to derive some knowledge of their movements 
in the upper part of the atmosphere, a matter which is of great 
importance to meteorology. The researches have advanced so 
far that it has been found possible to fix astronomically the 
movements and altitude of the cirrus clouds. 


ACCORDING to the Zaghche Rundschau the population of 
Ratisbon has been greatly frightened by the sudden disappear- 
ance recently of thousands of jackdaws, which dwelt in the spire 
of the cathedral of the town, on account of asimilar phenomenon 
occurring before the outbreak of the last cholera epidemic in the 
place. In Munich a similar phenomenon is also stated to have 
taken place. 


REFERRING to ‘sonorous sand,” the report of the secretary 
of the Smithsonian Institution says that an interesting problem 
to physicists and geologists has been the sand found in certain 
localities, which, when placed in motion by sliding, sometimes 
produces a very sonorous or resonant sound, peculiar in character 
and difficult of explanation. Prof. Bolton, of Trinity College, 
Hartford, desirous of making researches on the subject, and 
especially of studying the microscopical, chemical, and physical 
peculiarities of the grains, requested the aid of the Instituton in 
obtaining materials for the purpose. A considerable variety of 
specimens was collected in the Sandwich Islands, the coast of 
Oregon, Germany, and many other places. These are now in 
Prof. Bolton’s hands, and he will prepare a report on the 
subject. 


THE Chesapeake Zoological Laboratory, as the marine station 
maintained by the Johns Hopkins University is flesignated, is 
Science states, established for the present summer session at 
Beaufort, on the coast of North Carolina. Dr, W. K. Brooks, 
the director, who was prevented last year by ill-health from 
giving as much time as usual to the laboratory, is fortunately 
quite restored to his usual strength, and is in full activity at his 
post. Twelve collaborators are with him, Several of these are 
already teachers ın various branches of zoological seience, and 
all of them are well prepared to make use of the opportunities 
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which are afforded at this station. An unusual numbei are 
engaged in original researches. The season of 1885, although 
uncomfortably hot, has thus far been exceptionally favourable 
for collection. The weather has been calmer than heretofore in 
June and July, and specimens were found in June which have 
usually not appeared until the middle of August. The com- 
pany, notwithstanding their personal discomfort from the heat, 
have maintained their full enthusiasm in the work upon which 
they are engaged ; and it now appears as if the eighth session 
of the laboratory would be more fruitful in results than its pre- 
decessors, good as they have been. 


A DUNFERMLINE correspondent writes tu us that one of the 
most important and certainly the most complete cemetery of the 
Stone Age which has been laid bare in recent times has just 
` been discovered in the grounds of Pitreavie, Dunfermline, Fife- 

shire, In connection with rebuilding operations a sand-pit was 
opened, and here, in a space of 15 yards by 10 yards, no fewer 
than five cists have been discovered. The cists were constructed 
of rough sandstone flags, and four of these measured about 42 
inches in length, 20 inches ın breadth, and 16 inches in depth. 
The fifth was little more than 18 inches square. A cinerary uin 
of baked clay was found in each of the large cists, but in the 
small ‘‘ grove” nothing was found but a quantity of apparently 
calcined bones. A couple of flint scrapers and a bottle-shaped 
piece of limestone—which may have done duty as a hammer— 
wee also among the finds. The urns measure from 5 to 6 
inches across the mouth and from 4} to 6 inches in height, and, 
strange to say, the construction of the bowls indicate that they 
have been made at different successive periods. No. 1 urn ıs 
an unshapely piece of sun-dried pottery; No. 2 showed an 
advance in the shape ; and Nos. 3 and 4 are neatly formed and 
ornamented with a simple dotted pattern. The explorations 
will be continued, and ıt is expected that several other important 
finds will be made. Dr Munro, the author of *' Ancient 
Scottish Lake Dwellings,” has visited the tumuli with a view to 
place a report in the hands of the Antiquarian Soctety of Scot- 
land, A tradition exists that the site of the mound was an old 
giaveyard, and some people who have been engaged in the 
district in agricultural pursuits for the past half a century state 
that numerous flagstones and pieces of urns have been turned up 
by the plough or grubbed, and Dr. Munro attaches great ım- 
portance to the flint scrapers, and was of opinion that the bones 
found ın the small cist were human bones. 


Ar the recent Railway Congress at Brussels the question 
whether it would be economical and desirable to use iron or 
Steel instead of wooden sleepers was fully discussed It was 
stated that metal sleepeis of various patterns are being used in 
Holland and India to a considerable extent, and that they are 
being tried experimentally it Belgium, England, and other 
countries. An opmion was expressed that sleepers of the 
description which is being ted in England would afford good 
material support for the rails on main lines, although some 
inconvenience might be felt from a quoin of wood being used 
with it. It was also considered that other metal sleepers which 
are being tried in Holland and elsewhere had given satisfactory 
results. The cost of metal sleepers is higher than that of wood. 
They require good ballast, and there had not been sufficient 
experience Fom their use, in reBard to their duration and maim- 
tenance, to enable the section to state specifically the relative 
advantages of the new description of sleepers. It was therefore 
considered that further experience is necessary. The difficulty 
of arriving at a conclusion as to what would be applicable in all 
countries and under all circumstances was exemplified in the 
discussion of this subject by the representative of the Egyptian 
railways.e He stated that iron or steel sleepers cannot be 
economically used in Egypt, because they become corroded by 
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the sand. The repesentatrve of the Indian railways, on the 
other hand, informed the section that iron or steel sleeyfers only 
can be used in India, because the white ant destroys wooden 
sleepers. Considerable discussion took place as to the construc- 
tion of railways in regard to the curves, gradients, and works 
generally, iacludıng the question whether lines with a compara- 
tively small traffic should be laid with heavy or light rails. It 
was, however, found impossible to lay down any general pro- 
positions which could be adopted under all the circumstances in 
which railways have to be made. 


IT may be remarked that Francois Arago was born at Estagel 
in the beginning of February, 1786, so that a centennial cele- 
bration may be expected next year, A statue was erected in 
this place twenty-nine years ago at the expense of the late M, 
Pereire. 


AN exhibition of labour was opened a few weeks ago at the 
Palais de ’Industne, Paris. An electrical railway with a single 
rail was exhibited by M. Lartigue, and is carrymg passengers 
with regularity on a zigzag line of about 200 metres’ length. ° A 
series of popular exhibitions with magic lanterns on the new 
features of microscopy is largely attracting public attention. 
So-called antediluvian music is played on a seriessof irregular 
stones which have been selected so that they repiesent two 
octaves when suspended by strings. 


THE American Ornithologists’ Union will hold its next meet- 
ing in New York on Tuesday, November 17.. 


WE have received catalogues of electrical apparatus from two 
new firms: the first of these is the Kinetic Engineering Com- 
pany, who are agents in this country for the well-known firm of 
Breguet. They are now exhibiting Lippmann’s ingenious 
mercurial galvanometer. The second catalogue is that of 
Messrs. P. Jolin and Co., of Bristol. This enterprising firm 
describes several instruments of great use in the physical labora- 
tory, especially the dead-beat galvanometer of D’Arsonval’s 
type, and adjuncts therefore. This instrument appears to be 
specially adapted for private laboratories. We are glad to see 
new firms taking such good standing in the character of the 
apparatus they offer to the scientific world, 


THE Java newspapers report that volcanic activity in the 
island contmues to increase. Another mountain, called Raun, 
broke out on June 21, casting out much steam and ashes. In 
the evening smoke was ejected in such quantities as to darken 
the horizon on the windward side, until a shower of ashes fell, 
upon which the sky cleared up. Raun appears to be an active 
volcano, but no such violent eruption has been known ın recent 
years. On the night of July 8 a new eruption of Mount Smeru took 
place; it was a heavy explosion followed by a stream of red-hot 
lava, which came duwn to the same spot which was laid waste 
by the former eruption. In the evening of July 9 another 
explosion followed. 


“ RESULTS of Twenty Years’ Observations on Botany, Ento- 
mology, Ounithology, and Meteorology, taken at Marlborough 
College, 1865-84,” is the title of a large pamphlet embracing a 
summary of twenty years’ work. The tables are accumulations 
of facts properly registered. In the botanical notices the first 
appearances in each year are given, the day being noted as the 
day of the year, not of the month. This method is readiest for 
comparison and for striking the average. In addition the average 
for the twenty yeais, the earliest and latest days, the amplitude 
and the number of observations are given. The entomological 
notices are arranged in the same way, except that the earliest 
and latest appearances and the amplitude are omitted ; these are 
not a great loss, for they can be ascertained from the tables in a 
moment by any ieader. In ornithology the observations include 
the date when first seen, and when an egg and the young have 
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been found. The meteorological notices include for each month 
of each Year the highest, lowest, and mean readings of the 
barometer, the maximum and minimum temperature ın the 
shade, the number of times the thermometer stood above certain 
points varying with the seasons of the year, the maximum in the 
sun, the minimum on the grass, amount of rain colfected, and 
the number of ramy days. The wettest year of the twenty was 
1882, when the ramfall was 43°79 inches ; the dryest, 1870, with 
23°41 inches, The weather records in these tables have been 
kept by one observer, with properly verified instruments, and 
all the observations have been critically examined at the Royal 
Meteorological Society ; the botanical notices, though obtained 
by a large staff of observers, have all been recorded by one 
person, who saw all the specimens; but entomological and 
ornithological notes were taken by a series of recorders, and 
there 1s therefore not the same uniformity as in the two previous 
cases. 


Wiu.have received the annual report of the West Kent Natural 
History, Microscopical, and Photographic Society for the past 
year. It contains abstracts of several papers read during the 
year. Itis a pity there is no abstract of the discussion intro- 
duced by the president at the annual dinner at Gravesend, on 
t‘ Bacon and Beans.” There are two papers on subjects con- 
nected with photography. 


Mr. W. F. STANLEY has recently brought out a new form of 
protractor and goniometer, which has the special merit of 
measuring an angle right up to the vertex. This new form of 
protractor will be very convenient to civil engineers in measuring 
angles upon ordnance maps which are most frequently subtended 
by short lines, and many other cases. Used as a goniometer, 
it will be very convenient to measure the angles of lage ciystals 
and planes of cleavage, also to draw the same direct from the 
instrument. The instrument consists of two concentric circles, 
the outer one carrying the graduation, the mner a Vernier ; each 
supports an arm with an edge extending to the centre. The 
angles are measured by shpping the inner circle with its 
attached arm and Vernier round the groove on the outer circle, 
which keeps it in position. We believe the instrument has all 
the good points which Mr; Stanley claims for it, and it will be 
useful to artists as well in determining angles of perspective. 


THE whitefish (Coregonus albus) now in the ponds at the 
Delaford Fishery aie growing rapidly, some of them ieaching 
seven inches in length. It will be remembered that the ova of 
these fish were brought from America last spring, and hatched 
out at South Kensington. 


A REMNANT of the great forests which once covered the south 
of Sweden was recently dug out of a bog at Kiuneved, consisting 
of a boat 6 feet in diameter hollowed out of a log. The tree 
from which it was obtained must have been 20 feet in circum- 
ference. The wood, which was blue in colour, was very hard, 
and the boat so heavy that two bullocks could not move it. 


Mr. HENRY PHILLIPS, jun, one of the secretaries to the 
American Philosophical Society, has performed a very useful 
work in compiling a register of all the papers published in the 
Transactions and Proteedings of the Society since its commence- 
ment. The “register” fgrms a small pamphlet of fifty-six 
pages, the titles being airanged according to the authors’ names. 
It is therefore an index to all the publications of the Society— 
but a name, not a subject, index, 


THE additions to the Zoological Soéiety’s Gardens during the 
past week include a Rhesus Monkey (Macacus rhesus $) from 
India, presented by Mr. E. Példitch; a Bosmani Potto (Pere- 
dicticus potto 8) from West Africa, piesented by Mr. C. R. 
Williams ; two Gerbilles (Gerbillus —) from Suakim, pre- 
sented by Surgeon-Major J. A. Shaw; two White-faced Tree 
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Ducks (Dendrocygna viduata) from West Africa, presented by 
Mr. Cecil Dudley ; three Green Turtles (Chelone viridis) from 
the West Indies, presented by M. C. Angel, F.Z.S.; a Bonnet 
Monkey (Afacacus sinicus @) from India, presented by Mr. 
J. C. O'Halloran ; two Narrow-baired Finches (Munia nisoria) 
from Java, an Indian Silver Bull (Munia malabarica) from India, 
an Amaduvade Finch (Zstselda amandava) from India, pre- 
sented by Mr, Horace Sanders; a Short-toed Eagle (Circaetus 
gallicus) from Southein Europe, presented by Mr. Henry 
Sotheran ; a Mona Monkey (Cercopithecus mona d) from West 
Africa, presented by Mr. White ; a White-necked Crow (Corvus 
scapulatus) from West Africa, deposited; nine Gold Pheasants 
(Thaumalea picta), received from the Right Hon. George 
Sclater-Booth, M.P.; a Barred-shouldered Dove (Gropelia 
Aumeralts), a Coquerel’s Lemur {Chirogaleus coguereh), a- ` 
Collared Fruit Bat (Cynonycteris collaris), bied in the Gardens, 


OUR ASTRONOMICAL COLUMN 


THE BINARY-STAR 70 OPHIUCHI.—Notwithstanding the care 
with which the orbit of this double-star has been discussed, the 
companion appears to be again deviating from its predicted 

osition to a considerable extent. It will be 1emembered that 

om the anomalous motion of the smaller star Madler was led 
to the suspicion that the law of giavitation does not apply in this 
system, while Jacob thought there was indication of disturbance 
from a third body. 

M. Perrotin gives the followmg epoch resulting from his 
measures made at Nice in 1883: 

188349... Position 45°°6 Distance 2°28 
On comparing with the orbit assigned in No. 1 of ‘‘ Astro- 
nomical Observations made at the University Observatory, 
Oxford,” which accords closely with the measuies up to 1878, 
and with the orbits Flammarion, Tisse.and, and Schur, we find 
the following differences taken in the order, observation— 


calculation :— 
Position. Distance 
The Oxford-orbit - 9°9 - 0°60 
Flammarion i —12'8 -0'18 
Tisserand .. ow. e —13'5 se ~O°S7 
Schur 2.00... ie ee -17'4 e p 0°73 


It is very possible that in this case the difficulty of 1epresent- 
ing the position of the companion-star may be attributed to the 
paucity of measures near the peii-astron, rather than to an 
anomalous motion which has not been remaiked in most of the 
other binaries However this may be, the object no doubt 1s 
one deserving of continued attention. The Oxford orbit, which, 
it will be seen, 1s the nearest as regaids the position angle in 
1883, gives for 1885°5—position, 44°°6; distance, 2”°64. 


TUTTLE’S COMET. —On Septembei 10, at midnight, this comet 
will be in about R.A. 136° 33, Decl. +3° 48, rising at Green- 
wich two hows before the sun, and with an intensity of light 
one-third greater than when first observed at Nice on August 8, 
It may perhaps be observed after perihelion in the southern 
hemisphere if the more powerful telescopes are utilised. On 
August 13 the correction to Herr Raht’s ephemeris was ~ 13s. 
in right ascension and +5'5 in declination. The comet is 
about 2’ in diameter, without very apparent centtal condensation, 


THE COMET OF 1652,—At present we have only one calcula- 
tion of the orbit of this comet—that of Halley, founded upon 
the observations of Hevelius in the scarce volume of the 
“ Machina Ccelestis.” It would be interesting to investigate 
the orbit anew from the observations made by Richard White 
at Rome, though he gives no neaser time for his distgnces of the 
comet from stars between December 21, 1652, and January 3, 
1652, than ‘‘hora 2 post occasum solis.” The observations wil] 
be found in Zettschrift fur Astronomie, vol. iv., where they are 
entitled ‘‘ Observationes Comet, qui exeunte anno 1652 com- 
parit, habite Romee per Riccardum Albium, Anglum.” Zach 
supposed the observer to be Richard White, and there can ‘be 
little doubt that he is the Mr. White repeatedly mentioned by 
Evelyn in his Diary. Zach has the remark, “ Diese Beobacht- 
ungen konnen leicht besser als die des Hevelius'seyn,? and an 
examination of the latter will show that there is some foundation 
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for this remark. On December 21, accoiding to Halley’s ele- 
ments, the distance of the comet from the earth was only 0°14; 
on January zit had increased to 0°42. 

The fact that the place of the ascending node of the comet of 
1698, as it is printed in Halley’s ‘Synopsis of Cometary 
Astronomy,” is 180° in error, or, in other words, the place of 
the descending node has been given for that of the opposite one, 
furnishes a hint that it is not safe to accept a single calculation 
of the orbit of any of the earlier-computed comets without 
examination. 











ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, AUGUST 30 TO SEPTEMBER 5 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 

At Greenwich on August 30 
Sun rises, 5h. 11m. ; souths, 12h. om. 23'os.; sets, 18h. 49m. ; 
~ decl, on meridian, 8° 52’ N.: Sidereal Time at Sunset, 
17h, 26m. 
Moon (at Last Quarter on Sept. 2) rises, 20h. 28m.* ; souths, 
3h. 15m. ; sets, 10h. 12m, ; decl. on meridian, 8° 11’ N. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h m, m 1 
Mercury 6 1 I2 17 18 33... 2 28N. 
Venus 8 7 .. 13 57 19 47 « 2475S. 
Mars 036... 848 17 O .,, 22 50N. 
Jupiter 5 48 12 28 ... I9 8 7 6N. 
Satwn 23 43" 752 .. I6 I 22 25 N. 


* Indicates that the msing is that of the preceding day. 
Occultatrons of Stars by the Moon 


Corresponding 
Sept. Star Mag. Dusap. Reap, SRT 
inverted image 
h m h m. ew 
I.. Tauri .. .. 4h. 22 I... 22 52 62 247 
1... Tami .. . 4). 22 2... 2251 .. 82 227 
1... BAC. 1391 .. § 1. 23 I.. 2332 .. 117 189 
1... 81 Tami. ... 54 ... 23 g near approach 333 — 
1 . 85 Taui.. a6 1, 23 21 o It 20 
2... Aldebaran: .. I ,,. I 40 near approach 154 —— 
2... 117 Taur.. . 6 ... 22 34... 23 20 .. 84 221 
3... B.A.C. 1728 6 013.. 048 .. 9g 288 
4 26Geminoium .. 5$ . 4 57 near approach 146 — 
5... 68 Geminorum . 54... © 58 near approach 323 — 


t Occurs on the following day 
The Occultations of Stars are such as are visible at Greenwich 


Sept. i 
2. 3.2 Mercury ın inferior conjunction with the 


Sun. 

que 3 Saturn in conjunction with and 4° 17‘ north 
of the Moon. 

ry Mais in conjunction with and 5° 33’ north 
of the Moon. 





GEOGRAPHICAL NOTES 


Sap news has been received from the Dutch African Expe- 
dition; its leader, Mr. D. D. Veth, died from disease on May 
19, in the camp on the banks of the Kala-Kanga River, between 
Benguella and Humpata. This is a real loss for science as well 
as to his venerable father, Prof. P. J. Veth, who has given his 
whole industiious life to scientific work. 


THE Austiian Government, with the consent of the Porte, has 
undertaken to make a geographical suivey of the Albanian coast, 
with a view to preparing new maps. Two Austrian boats 
have accordingly left for Coifie with officials of the Chart De- 
partment on boaid. Here they will be joined by the Turkish 
officers, undei whose superintendence the survey will be made. 


> Ir is stated in the latest Argancungshest to Petermanns Mit- 
therlungen, that there are in Peking four institutions at which 
astronomical and meteorological observations have been made 
for a number of years : (1) the Chinese Observatory, called Xuan 
sang tat, which has existed for about six centuries. In 1674 the 
esnits qrovided it with new astronomical instruments, without 
enses, which are well preseived to this day. It is situated on 
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Northern Chuich, the Collegium Gallorum, near the, Imperial 
vocals Here in the middle of the eighteenth century the 
esuits erected an observatory, and made many astronomical 
observations, amongst them the transit of Venus of June 3, 
1769. Besides these Père Amiot made meteorological observa- 
tions for sx years, from 1757 to 1762, (3) The Russian Lega- 
tion, near the southern wall of the Manchu town. The astro- 
nome: Fuss, who made a t journey between 1830 and 1832 
from St. Petersburg to tern Siberia, and by Kiachta to 
Peking, at the orders of the Academy of Sciences of St, Peters- 
burg, Pat seven months here, and organised astronomical, 
geograp ical, magnetic, and meteorological observations. (4) 

eguan, about 300 metres from the north-eastern corner of the 
wall surrounding the Manchu city. Here the members of the 
Russian missionary body, and the native Christians under their 
direction, canied out a sees of magnetic and meteorological 
observations between 1841 and 1860. In 1864 this Observatory 
was separated from the mussionary establishment, and in 1867 
the St. Petersburg Academy of Sciences selected Dr. H. Fritsche | 
for its director, a position which he held for sixteen years. For 
twelve of these he lived in Peking, while the other four were 
spent for the most part in journeying through the Chipese 

mpire and Siberia, in order to inspect the meteorological 
stations and the three magnetic observatories at Ekaterinbur 
Barnaul, and Nerchinsk, to establish new stations, and specially 
to obtain astronomical, geographical, and bypsometmie observa- 
tions in as large a number of places as possible. His investiga- 
tions into the meteorology of Eastern Asia were published 
by the Academy in 1877, and he now publishes in the 
Ergancungsheft above alluded to the results of his sixteen years’ 
observations in other departments. He describes his numerous 
journeys in China, Mongolia, and Manchuria, and gives a mass 
of data with regard to the latitude and longitude of places, and 
their heights above the sea-level. There are also, in the second 
part of the paper, a large number of measurements connected 
with earth magnetism. ‘The title of the paper, which is a long 
one, and represents å vast amount of travel and labour, is “ Ein 
Beitrag zur Geographie und Lehre vom Erdmagnetismus Asiens 
und Europas,” von Dr. H. Fritsche, Petermann’s Mitthedungen 
Ergansungsheft, No. 78. 


In the current number of Petermann s Mitthetlungen the prin- 
cipal article ıs an account, historical and geographical, of *‘a 
lava desert in the interior of Iceland,” and the largest lava area 
in Europe. The ‘“‘desert” in question 1s situated ın that 
of the plateau in the interior which lies between the Vatnajokull 
and the rivers Skjálfandafijót and Jokulsá. It is known to the 
inhabitants of the neighbouring coasts as Odddahraun. The 
author, Th. Thoroddsen, describes his journey from Myvatn in 
detail.—Prof. Nell explains Fischer’s perspective projection for 
maps, and gives a map of Asia on this system; while Herr 
Flegel describes his journey in 1879 with the Henry Venn expe- 
dition up the Pico Grande fiom the Cameroons. 


THE Zestschrift of the Gesellschaft fur Erdkunde at Berlin 
(Band 20, Heft 3) is almost wholly occupied with an account by 
Herr Schmidt of the travels of the friar Rubruk between 1253 
and 1255 into the heart of Central Asia, and to the borders of 
China. This remarkable journey is described and explained 
with much painstaking 1 . The only other contnbution 
to the number is a table of lengths of the principal Russian rivers 
from General Tillo’s survey. 


From the latest reports the Austialian New Guinea erpe 
dition appears to have progiessed satislactoniy so far, The 
Government of Queensland had offered to hold frequent com- 
munication with the party by means of the steamer 4 vance, 
with a view of obtaining mfoimation of the progress of the work 
of exploration. A branch of the Geographical Society of 
Australasia is to be formed at Brisbane. 


A PARLIAMENTARY blue-book (Corea, No. 3, 1885) lately 
published contains the report of a journey made by Mr. Carles, 
the Vice-Consul at Seoul, from that place to Phyong Kang, 
where some gold mines exist. These lie to the west of the 
main road between SeouLand Gensan, and were stated to be of 
greater extent than any existing in Corea. They are in the 
Phyong Kang district, in the neighbourhood of the town of 
Pai-namou-tjang, about too miles from the capital. Part of the 
1oad lay across a vast lava-field, which appears to exceed in 
extent even the largest in Iceland. Between Chhol-won and 
Pai-namou-tjang, a distance of 40 miles, there is only one 


the eastern wall of the Manchu town. (2) Bethang, or the i break in its bed, which Mr. Carles attributes to the action of 
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the stream which flows near Phyong Kang ; the uniform depth 
of the lava is about 100 to 140 feet, and it has a continuous and 
gradual ascent towards the north, Local statements as to its 
extent beyond Pai-namon-tjang were vague, but the plain could 
be seen Stretching 13 miles farther up the divide of the eastern 
and western watersheds. Twenty miles north of.this divide 
Mr. Carles left a similar plane last year, stretching from An- 
byon to Kosan, but nearly 1000 feet below the level of the 
present plain, There are thus three great oval fields of lava 
passing almost in a straight line through the mountam chain 
which runs from the north to the south of Corea at a height of 
about 1500 feet above the sea near the divide, and of 500 feet 
in the lower levels. There is also another plain about 4 miles 
wide and 12 miles long to the east in Keum-song district, the 
direction of which ıs not so well defined, but mm which the depth 
of lava is apparently even greater than that in the others. No 
crater is visible in any direction to account for the enormous 
mass of lava ; no bot springs were heard of within 30 miles, 
and sulphur is said to be imported from China, so that the 
igantic overflow would appear to have taken place in the 
valley, and to have completely buried the volcano Eom which it 
cage, if such were its source. At the first gold-washing visited 
about 270 men were said to be employed. Trenches were being 
dug in a bed of shingle by the nver-side, and being driven 
parallel with the course of the stream. The men worked in 
parties of six, with one washer, who managed his wooden 
wl very cleverly. Only small particles of gold are found, but 
the results seemed uniform and far superior to those of any other 
place visited by Mr. Carles in Corea. At two different wash- 
ings which he witnessed, and which were said to give about the 
average yield, three basins of good earth, representing less than 
an hour’s labour of six men, produced about fifteen pieces of 
old—small indeed, but clearly visible at three yards’ distance. 
arther up the valley, where the men were working in smaller 
gangs, the yield was about the same in proportion to the num- 
ber of men. On the western slope are other workings, where 
some 300 men are engaged, but these do not appear to be so 
productive. It appears that this valley has never before been 
worked for gold ; in other places it has been sought for ages, 
and always found after the summer floods had brought down 
fresh detritus ; but here the shingle seemed never to have been 
disturbed, or, rather, arranged in walls, before. The country 
here also seemed more promising than elsewhere, and to be 
worth the visit of an experienced miner. 


For many years it was believed that the highest mountain in 
Sweden was Sulitjelma, on the frontier between Sweden and 
Norway, the height of which is about 6000 feet. A couple of 
years ago it was, however, discovered that the mountain of 
SarjektjAkko, in Swedish Lappland, was a thousand feet higher. 
Lately, Dr. Svenonius, well een for his explorations of ths 
province, has declared that neither of these mountains is the 

ighest in Sweden, the honour belonging to Kebnekausse, another 
peak in the same province, which the topographical surveyor of 
the province of Norrland has ieaenred and found to be 7192 
feet ın height. 


ACCORDING to recent advices from the Faroe Islands, a well- 
known landmark has disappeared there, viz. the rock called 
“the Monk,” situated about five miles south of Sumbo. Its 
height was nearly 100 feet. On the top of it lay some 
large boulders, which could be seen distinctly. Already last 
year part of the top fell down, but the body remained until last 
winter or this spring, when its disappearance was discovered. 





MINERAL PRODUCTS OF THE UNITED 
STATES 


HE second Report on ‘‘The Mineral Resources of the 
United States,” by Albert Williams, jun., Chief of the 
Division of Mining Statistics and Technology, United States 
Geological Survey, is now in press and will be issued shortly. 
This Report is for the calendar years 1883 and 1884, and con- 
tains detailed statistics for these periods and also for preceding 
years, together with much descriptive and technical matter. 
The following are the totels of the production of the more 
important mineral substances in 1884 :— 
Coal.—The only statistics in which the trade is interested are 
those relating to the amount of coal which is mined for and 
reaches the market. There is, besides, a local and colliery con- 


ranges from 5 to 6} per cent. of the total shipments. Of what 
may be called the commercial product the quantities in 1884 
were as follows:—Pennsylvania anthracite, 30,718,293 long 
tons; bituminous and brown coal, lignite, and small lots of 
anthracite mined elsewhere than in Pennsylvania, 66,875,772 
long tons ; total, 97,594,065 long tons. The spot value of the 
commercial product was : Pennsylvania anthracite, $61,436, 586; 
bituminous and all other coals, $70,219,561 ; total, $131,656, ay 
Including the local consumption, &c., the total product in 1 
may be stated at 106,906,295 long tons——namely, 33,175,756 
long tons of Pennsylvania anthracite and 73,730,539 long tons 
of bituminous and all other coals; and the value at the mines 
was: Pennsylvania anthracite, 366,351,512 ; bituminous and all 
other coals, $77,417,066 ; total, 143,768,578. The total pro- 
duction (that is, including colliery and local consumption) of 
anthracite was 1,160,713 long tons less than in 1883, while its 
value was $10,905,543 less, the disproportionate decline in value 
being due to a fall of 25 cents. per ton in “spot price ($2°25 to 
$2). The total bituminous coal production increased 5,199,039 
long tons over that of 1883, but its value was $4,820,734 less, 
the average valuation at the collieries having fallen from $1'20 
to $r'o5. The total output of all coals showed a net gain in 
tonnage of 4,038,326 long tons, and a decline in value of 
$15,726,277. , 

Coke. —There were 4,873,805 short tons of coke made in 
1884, worth $7,242,878 at tbe ovens. This production con- 
sumed 7,951,974 short tons of coal. The amount of coke 
made was 590,916 tons less than in 1883, and the value was 
$878,729 less. 

Petrolewm,.—The production of crude Petroliam in 1884 was 
24,089,758 barrels of 42 gallons each, of which the Pennsylva- 
nia and New York oil-fields produced 23,622,758 barrels, The 
total value, at an average spot price of 85 cents, was $20,476,2 
As compared with 1883 the production was 689,529 barre 
greater ; but the total value was $5,263,958 less, the average 
sp t price having fallen from 1'10, or 25 cents per barrel. 

Natural Gas.—The estimated value of the natural gas used in 
the United States in 1884 was $1,460,000, as against $475,000 
in 1883. The value is computed from that of the coal superseded 
by natural gas, 

Jron,—The principal statistics for 1884 are as follows :—hon 
ore mined, 8,200,000 long tons; value at mine, $22,550,000, 
Domestic iron ore consumed, 7,718,129 long tons; value at 
mine, $21,224,854. Imported 1ron ore consumed, 487,820 long 
tons ; total iron ore consumed, 8,125,949 long to Pig iron 
made, 4,097,868 long tons—a decrease of 497,642 tons as com- 
pared with 1883 ; value at furnace, $73,761,624, or $18,148,576 
less than ın 1883. Total spot value of all iron and steel in the 
first stage of manufacture, excluding all duplications, $107,000, 000, 
a decline of $35,000,000 from 1 Fuel consumed in all iron 
and steel works, including blast furnaces, 1,973,305 long tons of 
anthracite, 4,226,986 long tons of bitummous coal, 3,333,170 
long tons of coke, and 62,110,660 bushels of charcoal, besides a 
notable quantity of natural gas. Limestone used as flux, 
3,401,930 long tons; value at quarry, $1,700,965. 

Gold and Silver.—The mint authorities estimate the produc- 
tion in 1884 at 830,800,000 gold and $48,800,000 silver (coining 
rate) ; total, $79,600,000. This was an increase of 0,000 
gold and $2,600,000 silver as com with 1883. The gold 
production was equivalent to 1,489,949 troy ounces, and the 
silver to 37,744,605 troy ounces. 

Copper.—The production in 1884, including 2,858,754 pounds 
made from imported pyrites, was 145,221,934 pounds, worth 
$17,789,687, at an average price of 12$ cents per pound in New 
York City. The amount was 28,070,139 pounds greater than 
the production of 1883; but the value was $275,120 less than 
that for 1883, owing to the decline in price. In 1884 4,224,000 
pounds of bluestone (sulphate of copper, ‘‘ blue vitriol”) were 
made; worth, at 4°3 cents per pound, $181,632. 

Lead.—Production, 139,807 short tons, Total ®@lue, at an 
average price of $75°32 per ton on the Atlantic sea-board, 
$10,537,042. The production was 4060 tons Jess than that of 
1883, while the decrease in value was §1,785,677. The pro- 
duction of white lead (carbonate) is estimated at about 65,000 
short tons, worth, at 44 cents per pound, $6,337,500, almost all 
of which was made from pig lead. The production of Htharge 
and red lead has not been ascertained. 

Z:nc.—Production of metallic zinc, 38,544 short tons ; worth, 
at an average price of 4:44 cents per pound in New York City, 


sumption which is usually disregarded in statistics, and which | $3,422,707. ‘The output was 1672 tons greater than in 1883, 
e 
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and the value increased $111,601. Besides the spelter and sheet 
zinc, about 13,000 short tons of zinc white (oxide) were made 
directly from the ore, the total value of which, at 34 cents per 
pound, was 910,000. 

Quicksilver.—Production, 31,913 flasks (of 764 pounds net = 
2,441,344 pounds}, or 14,812 flasks less than in 1883. Total 
value, at an average price of 829'34 per flask at San Fiancisco, 
$936,327, a decline of $317,305 as compared with the total 
value of the p-oduct of the previous year. During the year 
600,000 pounds of quicksilver vermilion were made, worth 
$288, 000. 

Nickel,—Production of nickel contained in copper-nickel 
alloy, 64,550 pounds, worth, at 75 cents per pound, 848,412; 
an increase of 5,750 pounds, but a decline of $4508 in total 
value, owing to the falling off ın price. 

Cobalt.—-The amount of cobalt oxide made in 1884 was al out 
2000 pounds, as against 1096 pounds made in 1883. Its value, 
as §2°55 per pound was #5100. The value of cobalt ore and 
matte cannot be ascertained, as it is chiefly dependent on the 
nickel contents. 

Manganese.—The output of manganese ore in 1884 was about 
10,000 long tons, or 2000 tons more than m 1883. The total 
value, at $12 per ton at the mines, was $120,000, or about the 
same as in 1883, the average price having declined 83 per ton. 

Chromsum.—The production of chrome iron ore, all from 
California, was about 2000 long tons, or about two-thirds as 
much as in 1883. At an average value of 17°50 per ton at San 
Francisco, the total value was $35,000. 

Tin.—A little tin ore was taken out in the course of develop- 
ment work in Dakota, Wyoming, Virgima, and Alabama, but 
the only metallic tin made was a few hundred pounds from ore 
of the Black Hills (Dakota) mines, made in sample tests at New 
York City pending the building of reduction works at the 
mines. 

Platinum.-—The amount mined ın 1884 was about 150 troy 
ounces, worth, crude, $3 per ounce. 

Alumsinium,—The amount made in the United States ın 1884 
was 1800 troy ounces, an increase of 800 ounces over the pro- 
pona in 1883. At 75 cents per ounce the total value was 

1350. 

Building Stone.—It is estimated that the value of the building 
stone quarried in 1884 was $19,000,000, as against §20,000,000 
1n -1883, the decline being due partly to dullness of trade and 
partly to the increased use of other structural materials. 

Brick and Tile.—The output was about the same as in 1883, 
but as manufacturers cut down expenses still further, meeting a 
lower market, the total value is estimated at $30,000,000 as 
against $34,000,000 in 1883. 

LZaıme.— There were 37,000,000 barrels (of 200 pounds) made 
in 1884, the average value per barrel at the kilns being not over 
50 cents, or $18, 500,000. The production was about 5,000,000 
bartes prater than in 1883, but owing to the fall in prıce the 
total value was about $700,000 less. 

Cement.—~About 100,000 barrels (of 400 Ibs.) of artificial 
Portland cement were made, or 10,000 barrels more than in 
1883; the total value, at §2°I0 per barrel, being $210,000. The 
production of cement from natural cement 1ock was 3,900,000 
barrels (of 300 Ibs ), or 200,000 barrels less than ın 1883 ; worth, 
at 90 per cents per barrel, $3, 310,000. The total production of 
all kinds of cement was about 4,000,000 barrels, valued at 
33,720,000. 

Precious Stones.—The estimated value of American precious 
stones sold as specimens and souvenirs in 1884 was $54,325, 
and the value of the stones sold to be cut into gems was 
$28,650; total, 82,975. About $140,000 worth of gold quartz 
was saved as specimens or made into jewelry and ornaments. 

Bukrstones.—The value of the buhrstones yearly made in the 
United States is about $300,000. 

Grindstones.—Dealers estimate the value of the grindstones 
made in 18% at $570,000. . . 

Phosphates.—The production of washed phosphate rock in 
South Carolina during tne year ending May 31, 1884, was 
431,779 long tons, worth 82,374,784, or 53,399 tons more than 
in the previous year, wtth an increase of $104,504 in value. 
The average spot price, 85°50 per ton, was 50 cents less than in 
the pre year. The recent discoveries of phosphate rock 
in the adjoining States of North Carolina, Alabama, and Florida 
will probably lead to a still further increase in production. Of 
manufactfred fertilisers, 967,000 short tons, worth 26,110,000, 
were made in the year ending April 30, 1884, and 1,023,500 


short tons, worth $27,640,000, were made in the year ending 
April 30, 1885. 

Marls,—In New Jersey about 875,000 tons, worth $437,500 
at the pits, were dug in 1884. In addition, small quantities 
were produced for local use in some of the Southern States. The 
production *s declining, owing to competition with fertilisers 
made from phosphate rock, &c. 

Gypsum.—In the Atlantic States, from Maine to Virginia, 
65,000 long tons of land plaster and 60,000 tons of stucco, total 
125,000 tons, were made in 1884, of which nearly all was from 
Nova Scotia gypsum. The statistics for Michigan have not been 
reported, but the production did not vary greatly from that in 
1883, ın which year it was 60,082 short tons of land plaster and 
159,100 barrels (of 300 lbs.) of stucco. In Ohio 4217 short 
tons of land plaster and 20,307 barrels of stucco were produced. 
There was also a small production in other parts of the 
country ; but the total amount of domestic gypsum used is not 
known. 

Salt.—The production in 1884 was 6,514,937 barrels of 280 
pounds (equivalent to 1,824,182,360 pounds, or 32,574,685 
bushels, or 912,091 short tons, according to the umt used). 
The total value, computed on average wholesale prices at the 
point of production, was 84,197,734. The apparent output 
was 322,706 barrels greater than in 1883, while the value was 
$13,308 less ; but the production figures do not include a con- 
siderable stock on hand in the Onondaga district, not officially 
reported because not mspected. 

Bromine.—The production is esimated at 281, 100 pounds, all 
from the Ohio and West Virginia salt district; worth, at 24 
cents per pound, $67,464. 

Borax.—FProduction about 7,000,000 pounds, or 500,000 
pounds more than in 1883. The total value, however, was less 
than that of the product of 1883, being about 490,000 at San 
Francisco rates, as against §585,000 in 1883. 

Sulphur.—No exact statistics, The production was only 500 
tons, worth about $12,000. 

Pyrites.—About 35,000 long tons were mined in the United 
States, worth about $175,000 at the mimes. Some 33,500 tons 
of imported pyrites were also burned, making a total consump- 
tion of 68,500 tons. 

Baryies.—Full statistics not received. The production 1s 
estimated to have been about 25,000 tons ; worth, at 44 per ton, 
unground, at the point of production, $100,000, 

Mico,—The production of merchantable sheet mica, not 
including mica waste, was 147,410 pounds, valued at $368,525. 

Fddspar.—The production was 10,900 long tons, or 3200 tons 
less than in 1883. Its value at the quarries was $55,112. 

Asbestos.—The amount mined was about 1000 short tons, 
worth about $30,000, . 

Graphite.—Production nominal, the supply being drawn from 
the stock accumulated in 1883. 

Asphalitim.—The annual production is about 3000 tons, 
having a spot value of $10,500, 

Alun.—About 38,000,000 pounds were made in the United 
States in 1884, 01 3,000,000 pounds more than in 1883. At an 
average spot value of 1§ cents per pound, the product was worth 
$712,500. 

Copperas.—The amount made in 1884 was 15,500,000 pounds, 
worth, at 60 cents per hundredweight, 93,000. 

Mineral Waters.—The sales of natural mineral waters in 
1884 amounted to 68,720,936 gallons, valued at $1,665,490, an 
apparent increase of 21,431,193 gallons, and $526,007 upon the 
figures for 1883. While the sales are undoubtedly increasing, it 
is possible that the excess in the reported quantity and value of 
the waters sold in 1884 as compared with 1883 may be partly 
due to the greater fullness of the returns for 1884. Besides the 
waters bottled and placed on the market there is a large local 
consumption, not included in the foregoing figures. 

Totals —As was remarked in the former report, it is ım- 
possible to state the total mineral product in any form which 
shall not be open to just criticism. It is evident that the pro- 
duction statistics of such incongruous substances as iron ore, 
metallic gold and silver, the spot value of coal mined, and the 
market value of metallic copper after having been rted 
hundreds of miles, the spot value of a crude substance like un- 

ound, unrefined barytes, and the value of a finished product 
ike brick (in which the cost of manufacture is the leading item) 
cannot well be taken as items in a general summary. e sia- 
tistics have been compiled with a view to giving information on 
those poiuts which are of most interest and utility, and are 
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presentedein the form usual in the seveial branches of trade sta- 
tistics. The result is that the values stated for the different pro- 
ducts are necessarily taken at different stages of production or 
transportation, &c. Theoretically perfect statistics of mineral 
products would include first of all the actual net spot value of 
each substance in its crudest form, as taken from the arth ; and 
yet for practical phi poses such statistics would have httle interest 
other than the fact that the items could be combined in a grand 
total in which each substance should be rated on a fairly even 
basis. The following groupings, therefore, are presented with 
a full realisation of the incongruity of many of the items. The 
grand total might be considerably reduced by substituting the 
value of the iron’ore mined for that of the pig iron made, by 
deducting the discount on silver, and by considering lime, salt, 
cement, borax, &c., as manufactures. It will also be remarked 
that the spot values of copper, lead, zinc, and chrome iron ore 
are much less than their 1espective values after transportation to 
market. Still the form adopted seems to be the only one which 
admits of a compauison of the total values of the mineial products 
from year to year. 


Résynd of the Values of the Metallic and Non-metallic Mineral 
Substances produced in the United States in 1884. 


Metals... Fe aie ee Sh 3186,097,599 

Mineral Substances named in the foregoing 
Table g i ies i$ iws 220,007,021 
406, 104,620 


Fire-clay, kaolin, potter’s clay, common brick clay, 
terra cotta, building sand, glass sand, lumestone 
used as flux in lead smelting, limestone in glass 
making, iron ore used as flux in lead smelting, 
marls (other than New Jersey), gypsum, tin oie, 
antimony, iridosmine, mill-buhrstone, and stone 
for making gmndstones, novaculite, corundum, 
lithographic stone, tale and soapstone, quartz, 
fluorspar, nitrate of soda, carbonate of soda, 3 
sulphate of soda, native alum, ozokerite, mineral 
soap, strontia, infusorial earth and tripoli, pumice- 
stone, sienna, umbei, &c., ceitainly not less than 


Grand Total 5 he + $413, 104,620 


The total value of the metals and minerals produced in 1884 
was $39,100,008 less than ın 1883, and the decline in 1883 from 
1882 was $3,012,061 ; that is, the falling off in value began on 
a small scale in 1883, but was accentuated in 1884. The 
net decline has been due rather to a depression in price than 
a decrease in quantity; indeed, several important substances 
show a decided increase in production, notwithstanding the 
geneial dullness of trade. The over-production, taking the 
whole field into consideration, has been less than was generally 
feared. 


7,000,000 








T PROF. L. SOHNCKE ON THE ORIGIN OF 
THUNDERSTORM ELECTRICITY) 


[XN order to expiess more than mere surmises as to the origin 
of thunderstorm electricity we must, above all, be familiar 
with the atmospherical conditions under which thunderstorms 
usually occur. For this purpose we must first take into con- 
sideration two general facis in meteorology: first, the average 
decrease of temperature with increase of height in free air; and 
secondly, the nature of the upper clouds. 
With regard to the first point, a considerable amount of data 
1s available in the observations of several soientific balloonists, 
ecially those of Mr. J. Glaisher. Glaisher has constructed a 
table, based upon his numerous ascents, showing the average 
decrease of temperature for the altitudes of 1000, 2000, 3000 
feet, &c. This table shows that even in the warm summer 
months the tempeiatuie of the fieezing-point is met with gener- 
rally at the level of between 3000 and 4000 metres (say 10,000 
to 13,000 feet). A 
Generally speaking, the aggregate of those points of space in 
which the temperatme of o° C. prevails at any grven moment must 
lie on a certain surface, which may be denoted as the ‘‘isothe- 
mal surface of zero C.” It is of especial interest to ascertain 
whether the result yielded by Glaisher’s ascents as to the height 


* Extract from “‘ Sitrungsberichte der Jenaischen Gesellschaft fur Medecin 
und Naturwissenschaft.” Jahrg. 1885. Sitsung vom x Mai. 
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of this surface in midsummer is confirmed by other ascents. In 
order to obtain an opinion upon this point I have grouped toge- 
ther those ascents which afford a sufficient number of data, in 
order to deduce therefrom the height of the isothe:mal surface 
of zero, This table includes twenty-three ascents by eight diff- 
erent balloonists at different seasons of the year ; about half the 
ascents were made daring the summer months. The following 
are the conclusions drawn from this table :— 

In the warmest summer months the isothermal surface of zero 
was found to be at an height of about 3090 to 4000 metres, but 
occasionally sinks even at this season to about 2000 metres (say 
6500 feet) above the level of the sea. It generally rises in the 
course of the forenoon, and, apparently, more rapidly the nearer 
noon 1s approached. It sinks in the course of the afternoon, and, 
apparently, more 1apidly with the greater distance from noon 
Its level may vary about 2000 meties in from one to two hous. 
The change fiom rising to sinking does not occur cxactly at 
noon, but perhaps one hour or even more after noon, according 
to season. 

A knowledge of the decrease of temperature on days of 
thunderstorms, especially just before the storm, presents therefore 
especial interest. Only few data exist on this point. 

Glaisher made an ascent at 6 p.m. on the 31st August, 1863, 
after a thundeistorm had taken place at 8a.m. He did not 
reach the isothermal surface of zero, but found a temperature of 
1° C. at a height of 2300 metres (say 7500 feet). I have never 
found such a low temperate at a similar height in any of the 
six ascents in August and the beginning of September. 

Flammaiion made an ascent during the night of the thunder- 
storm of the 14-15 July, 1868, and met witho? C. at a height of 
2400 metres (say 6500 feet), but this was at gh. 26m. a.m. 
Among all the midsumwer ascents there is only one in which the 
isothermal surface of zero was met with at a lower level. 

Welsh made an ascent in the afternoon of the 17th August, 
1852, two hours before the occurrence of a thunderstorm; at 
5 pm the isothermal surface of zero lay at a height of 3500 
metres (say 11,500 feet), but it was rapidly sinking. Welsh did 
not find such a rapid deciease of temperature upwards in any of 
his other three ascents as in this one. 

Kamtz has drawn the conclusion, baséd upon the great refrac- 
tion which has often been observed with sultry thunderstorm aur, 
that the rapid change of temperature with height 1s an important 
condition for the formation of thunderstorms, especially in 
summer. In oder to obtain more precise data upon this point 
I have undertaken a small meteorological investigation as to the 
difference of temperature existing just before thunderstorms 
between Freiburg in the Breisgau and the Hochenschwand in the 
Black Forest, 2326 feet above it. I found that in seventeen cases 
which were suitable for comparison, in the years 1880 and 1881, 
the difference of temperature just before the thunderstorm was 
less than the average for the day and season in three cases only ; 
in other cases it was greater. 

From this it appears that, in most cases, the abnormally rapid 
decrease of temperature with height, and, in connection with this, 
the abnormally low position of the isothermal surface of zero 
may be taken as characteristic of the condition of weather before 
thunderstorms. 

Secondly, attention must be paid to the nature of the upper 
clouds not only generally, but ealso moie especially ber 
thunderstorms. The clouds which lie above the isothermal sur- 
face of zero must of course mainly consist of ice particles, 
although, of course, the formation of clouds of superfused water 
particles is not excluded. The appearance of the ice clouds 1s, 
moreover, somewhat different from that of the water clouds. 
The former are known as ‘‘ciirus” and the latter as “cumulus ” 
clouds. Observations on the height of clouds, made either in 
balloon ascents or on the ground, apee in showing that the 
limıt of both kinds of clouds in midsummer lies about 4000 
metres, (say 13,009 feet) high, which agiees pretty well with the 
above calculation of the level of the isothermal surfa@e of zero. 
It is not suprising, therefore, that balloonists fiequently reach 
snow-clouds even in midsumme:—for instance, Glaisher on June 
26, 1863, between 3300 and 4200 metres (say 11,000 and 14,000 
feet); Fonvielle on July 4, 1875, at 3450 metres (say 11,300 
feet); Barral and Bixo on July 27, 1850, between 4500 and 
6300 metres (say 15,000 to 20,500 feet); Welsh on August 17, 
1850, at 5990 metres (say 19,500 feet). 

‘While the distinction between ice and water-clouds, from their 
mere appéarance as seen fiom the earth, 1s always somewhat diffi- 
cult to be made out, we have in many cases an infallible 
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means of distinguishing between them—namely, by the character 
of the sola and lunar halos which are very often seen in thin 
veils of clouds. It has been established beyond doubt that the 
rings of light of larger size, or halos of about 22° diameter, are 
caused by refiaction in ice crystals. (This angle is that of the 
least deviation for rays of mean refrangibility in passing through ice- 
risms of 60°}, On the other hand the smaller rings (corone) of 
rom 1° to 6° diameter owe their origin to the refraction of light 
through spheies of uniform size Halos are not nearly so rare 
as is commonly supposed. M, Galle observed seventy-eight 
halos and about as many parhelia in a year and a half, and 
often even in the heat of summer. Kamtz laid great stress on the 
importance and infallibility of this optical means of distinguish- 
ing between the two classes of clouds. 

After these preliminary considerations let us turn to thunder- 
storms. The local or heat thunderstorms (identical with most 
summe: thunderstorms) are best known, while the large cyclonic 
thunderstorms have been less investigated. In the fist case, 
the appeaiance of the clouds which rise high in the sky as 
gigantic columns of cumulus, show that they owe their origin to 
a strong ascending current of great humidity. According to 
Dr. Reye, the principal condition for the formation of a con- 
tinuous ascending moist air current is the abnormally rapid 
decrease of temperature in its vicinity, while ın the current itself 
the decrease of temperature with height is essentially retarded, 
owing to the latent heat set free by the condensation of vapour. 
Under these conditions, the distribution of temperature in the 
atmosphere is therefore such that the isothermal surface of zero 
in the ascending current is 1aised especially high, while outside 
this current the surface has an abnormally bow position, In this 
way, therefore, water still in a liquid state reaches the ice- 
region ; ice-clouds and water-clouds must exist side by side. 
If the moist current rises sufficiently high its temperature sinks 
below 0° C, and this gives rise to cirrus clouds of snow and hail, 
which latter fiequently accompanies thundeistorms. Kamtz has 
shown from his obse:vations ın high mountains that the height 
of the locus of thunderstorms must not be placed too low ; the 
usual estimations of the height of thunderstorms based upon 
obseivations of lightning and thunder cannot be taken into 
account here, for they only show (and that very inaccurately) 
the apenas of the lowest structure of the thunderstorm 

ouds. 

Both Hann and Kamtz agree that water and ice clouds always 
exist simultaneously in the sky, and not only during local 
thunderstonħs but also during those of the other kind. Hann 
describes the layers of ‘‘cirrostratus” cloud as always existing with 
thunderstorms. Kamtz has always been able to recognise halos 
i.e, the characteristic indication of the presence of ice particles 
before thunderstorms, as soon as he could trace the change from 
clear sky to thick clouds. And in all three of the previously 
mentioned balloon ascents on days of thunderstorms ice particles 
have been observed in the air, 

We may take it that it has been established that in every 
thunderstorm clouds composed of water particles and others of 
ice particles exist simultaneously side by side, and that, of 
course, they are mutually changing places it is veiy easy to 
suppose that the friction of water particles and ice particles may 
serve as a source of electricity But this is in no way a mere 
supposition, for it 1s a fact already established by Faraday. In 
his experiments on the cause of the production of electricity in 
Armstrong’s steam electrical machine, which was considerably 
modified by him, he feguenty caused compressed air to strike 
against solid objects. The cooling arising from the expansion 
of the air caused a copious formation of fog, and the fiction of 
these particles agamst the objects always excited the particles 
with + electricity and the solid objects with —-electnicity. It 
was only by the friction of the particles against ice that the 
latter became + on every occasion, while wood and metal 

“were excited with — electricity by the friction of the particles. 

I have frequently repeated these experiments of Faiaday’s, 
and, as was to be expected, entirely confirmed them. Of course 
several precautions must be taken if we do not wish to be 
checked by evidently contradictory results. The principal 
causes of disturbance may arise by the carrying away of particles 
of grease from the greasing of the taps, and on the other hand 
by the friction of the particles on the walls of the tube, if the 
turning on is not quick enough. In the latter case the particles 
become # and communicate this electricity to the objects they 
meet, and thus, therefore, the character of the electricity by 
friction with these bodies is partially or wholly masked. The 
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colder the ice the more powerfully it becomes electrifed—a fact 
which appears to be in connection with the increase of its insu- 
lating power with decreasing temperature.! 

If, therefore, air-currents flow against each other, one*being of 
ice particles and the other of water pirticles, the ice particles 
become positively and the water particles negatively electrified, 
and as by no means a rapid mixing of both kinds of air-currents 
is'requisite, which may be seen iser alia from various observations 
on smoke-laden air-currents in laboratories, the oppositely 
electrified bodies are quickly repelled from each other. 

The real cause of thunderstorm electricity appears to me to lie 
in the sequence of phenomena above described, It is not my in- 
tention to discuss the behaviour of the further phenomena con- 
nected with thunderstorms. 

A more detailed exposition of the theory very briefly sketched 
here, as well as the observations used for its proof, will be found 
in my Treatise on the Ongin of Thunderstorm Electricity and of 
the Ordinary Electricity of the Atmosphere, just published by 
G. Fischer, Jena. (‘Der Ursprung der Gewitter-Elektricitat, 
und der gewohnlichen Elektricitat der Atmosphare.”) 
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CYSTOLITAS 


M J. CHAREYRE? has made a detailed examination of 

* these structures in plants belonging to the Urticacez, 
and to many other families. The following are some of the 
chief results :—~ 

In the Ulticacere the prolonged action of darkness causes 
complete disappearance of the calcium carbonate in the cysto- 
lith, though without their mass sustaming any diminution ; 
they retain completely their original form. This takes place 
before the etiolation which is the result of placing the plants in 
question in the dark. It is due probably to the cessation of the 
action of chlorophyll. Calcium oxalate disappears in the same 
way from the cystoliths. The lime set free by the decomposition 
of these salts collects in the stem, where it exists in combination 
with some other acid. 

In the Acanthacez, on the other hand, none of these phe- 
nomena are exhibited, and the cystoliths undeigo no change 
from the action of darkness ; and this difference in the behaviour 
of the cystoliths in these two natural orders appears to cor- 
respond to no less important differences in therr constitution. 
The calcium carbonate appears in one family in the crystalline, 
m the other family ın the amorphous, form. 

All the seeds of Urticacese exammed before germination pre- 
sented reservoirs of food-material consisting exclusively ot 
aleurone, in each of which was a rounded globoid. The same 
was the case with the Acanthacex, except Acanthus and Hexa- 
centris coccinea, plants containing no cystoliths, and in which the 
reserve-material of the seeds consists chiefly of starch. The 
calcareous resetve-material contained in the seeds in the form of 
ae disappears more rapidly when they germinate in a soil 
oimed of pure silica than in ordinary soil, or in one composed 
of calcium carbonate. But no part of this reserve-material con- 
tributes to the formation of deposits of calcium carbonate, whether 
as cystoliths or in any other form, nor to the production of 
crystals of calcium oxalate. In seeds which germinate in pure 
silica the cystoliths do not airive at full development; the 
pedicel is formed, but no deposition of either cellulose or lime 
takes place at its extremity. In soil composed of calcium 
carbonate the cystoliths appear at the same time as in ordinary 
soil, ¢¢. at the moment when the green cotyledons are dis- 
engaging themselves from the seminal envelopes, but their develop- 
ment is somewhat more rapid. Seeds sown in ordinary soil or 
in calcium carbonate, but kept in darkness, give rise to mdi- 
mentary cystoliths without any calcium carbonate. 

Yellow dying leaves of many Urticacese present, as contrasted 
with green leaves, cystoliths containing a smaller quantity of 
calcium carbonate, but this is not the case with Acanthacese or 
with Pilea. 

Both the calcium carbonate in the cystoliths and calcium 
oxalate are believed by the author not to be merely products of 
evi but to play gn important part in the life of the 
plant. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
Tae following list has been issued by the Science and Art 
Department of successful candidates for Royal Exhibitions, 
I See Revue des Sciences Naturelles for 1884 and 18% 
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National Scholaiships, and Free Studentships, May, 1885 :— 
William Burton, aged 22, science teacher, Manchester, National 
Scholarship ; Philip L. Gray, 19, assistant master, Southampton, 
Nationdl Scholarship ; Charles Lang, 22, engineer, Johnstone, 
N.B., National Scholarship ; Thomas Clarkson, 40, engineer, 
Pendleton, Manchester, National Scholarship ; Harry E. Had- 
ley, 18, student, Worcester, Royal Exhibition ; William Scuda- 
more, 16, student, Northampton, National Scholarship ; 
Frederic W. Lanchester, 16, architect’s assistant, Southampton, 
National Scholarship; Thomas H. Holland, 16, student, 
Helston, National Scholarship; Harold E. Hey, 14, student, 
Manchester, National Scholarship; William “Blackmore, 18, 
student, Sheffield, National Scholarship ; Hugh O. Bennie, 20, 
engineer, Glasgow, Royal Exhibition ; Witham Kelsall, 17, 
student, Bradford, National Scholarship; Henry Soweibutts, 


17, student, Manchester, National Scholaiship; Fiedenck 
Chattaway, 24, chemist, Birmingham, National Scholaiship ; 
James Young, 23, shoemaker, Belfast, Royal Exhibition ; 


Arthur J. Moulton, 20, engineer’s apprentice, Preston, Royal 
Exhibition; Harold C. Coote, 17, student, London, Royal 
Exhibition ; Robert H, Unsworth, 20, engineer, Pendleton, 
Manchester, Royal Exhibition; Sidney H. Woolhouse, 15, 
student, Weaste, Manchester, Royal hibition ; David Wıl- 
kinson, 21, agent, Preston, Free Studentship; Henry P. 
Motteram, 19, student, Small Heath, Birmingham, Free 
Studentship; Albert E. Briscoe, 17, machinist, Birmingham, 
Free Studentship; Orlando J. Preston, 16, student, Bristol, 
Free Studentship; James McKenzie, 20, ineer, Glasgow, 
Free Studentship ; Philip C. Coultas, 18, student, Bristol, Free 
Studentship, 

WE have received the calendars for the ensuing session of the 
University College, Dundee, and of the Durham College of 
Science, Newcastle-on-Tyne. A very important addition to the 
educational pro e of the former is the establishment of a 
new Chair of Biology. This chair was needed on account of 
the ition of the science department of the college by the 
University of Edinburgh, and also because the science curriculum 





was incomplete for graduation in London University. The new 
chair has been filled by Mr. D’Arcy Thomson, of bridge. 
SOCIETIES AND ACADEMIES 


Paris 


Academy of Sciences, August 17.—M. Bouley, President, 
in the chair.—Observations of the minor planets made at the 
Observatory of Paris (large meridian instrument) during the 
second quarter of the year 1885, communicated by M. Mouchez, 
—Note on typhoons and the so-called ‘‘ grains arqués” of the 
eastern hemisphere (two illustrations), by M. Faye. From the 
descriptions of these meteorological phenomena made by ob- 
seivers in the Indian and Pacific Oceans, and in Senegal, the 
author concludes that all such cyclonic movements of the atmo- 
sphere affect a circular form. The importance of this conclusion 
is obvious in connection with the theory which regards these atmo- 
spheric disturbances as sharply defined whirlwinds of circular shape, 
not asthe result of currents converging towards a common centre 
of attraction without definite outer limits.—Researches on the 
present and the prehistoric races of Brazil, in connection with the 
sixth volume of the Natural Museum of the Archives of Rio de 
Janeiro, presented to the Academy on behalf of the Emperor 
Don Pedro II., by M. de Quatrefages. The contents of this 
volume are of great importance for the comparative study of the 
Brazilian races past and present, and of the primitive cultures of 
the more civilised populations m North and South America. It 
contains papers M. Hartt on the river and marine 
shell heaps occurring im various parts of Brazil; by M. 
J. B. de Lacerda on the human remains found from time to 
tame in these deposits, and by M. Peixoto on the Botocudos 
still surviving in the eastern provinces of Brazil. But the 
chief attraction of the volume is the valuable and richly 
iustrated memoirs of M. Ladislaus Netto, on the remarkable 
artificial hill of Pacoval, which is now fully described for the 
first time. This hill, entirely the work of man, stands on the 
margin of a lake in the island of Marajo, and although reduced 
by erosion and weathering to a fifth or a sixth of its original 
size, is still 300 metres long, 250 broad, and Ghigh. It presents 
the outlines of a gigantic abuti turtle (Amys faveolata), ın this 
respect showing an es with the works of the mound-bnilders 
in the Mississippi basin. Its contents are of the most varied 
characte», including stone implements of all kinds, idols, amulets, 
and a vast quantity of earthenware, funeral urns, vases, samgus, 
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&c., covered with ornamental designs remarkable for their 
delicacy and taste, either painted, incised, or modelled in relief. 
Same of the signs appear to be of a hieroglyphic character, pre- 
senting certain analogies to the early Chinese, tian, and 
Mexican writings. One inscription, which M. Netto has 
attempted to interpret, seems to speak of long migrations, most 
probably from the Andes highlands down the Amazons basin, 
towards the Atlantic seaboard.—Experimental researches on 
cholera, by MM. Paul Gibier and van Ermengem. Appointed 
by their respective Governments to study Dr. Farran’s method 
ot preventive vaccination, these biologists have independently 
arrived at the same conclusion, that the sub-cutaneous injections 
of the cultivated virus (comma bacillus) does not preserve from 
cholera the animals on which their experiments have been made. 
—Observations of Tuttle’s comet made at the Observatory of 
Nice (Gautier’s equatorial), by M. Perrotin.—Equatoral ob- 
servations of Barnard’s comet (a) made at the Observatory of 
Algiers with the o’50 m. telescope, by M. Ch. Trépied.— 
Account of a 1emarkable solar protuberance observed on the 
eastern edge of the disk at Paris on August 16, by M. E. L 
Trouvelot.—Descrption of a new magnifying apparatus for the 
projection of microscopic objects as well as of images of large 
dimensions, by MM. Théodore and Albert Duboseq.—-On the 
action of the iodide of phosphonium on the oxide of ethylene, 
by M. J. de Girard.—On the elective alcoholic fermentation of 
sugar, by M. H. Leplay. Agamst the objections of MM. 
Bourquelot and Maumen¢ the author maintains from his own 
experiments that the elective alcoholic fermentation as originally 
discovered and described by M. Dubrunfant really exists and 
must be accepted as a scientific although hitherto unexplained 
henomenon.—On the organisation, anatomy, and digestive 
unction, of Pachydrilus enchytraordes, by M. Remy Saint-Loup. 
a anergy and Serger ian the gases contained in the 
foliage of floating and subme aquatic plants, by MM. N. 
Gréhaut and Tego Renmei of the anereeal earth- 
quake at Escarpel and in the neighbourhood of Douai, Départe- 
ment du Nord, by M: Virlet d’Aoust. 
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THE ANDAMAN ISLANDERS 


On the Aboriginal Inhabitants of the Andaman Islands. 
By Edward Horace Man, Assistant Superintendent, 
Andaman and Nicobar Islands, with Report of Re- 
searches into the language of the South Andaman 
Islands, by A. J. Elis, F.R.S. Reprinted from the 
Fournal of the Anthropological Institute of Great 
Britain and Ireland. (London: Trubner and Co.) 

“ TN considermg the habits, customs, and physical 

peculiarities of a savage race, it ıs important to 
acquire as much information as possible regarding the 
land they inhabit, and also to ascertain the nature and 
extent of the influences exercised by, or resulting from, 
their intercourse with other nationalities,” 

The author of the work from which the above extract 
is quoted has proved himself fully qualified to treat of this 
interesting race of people, among whom he resided for 
four successive years in his capacity of Assistant Super- 
intendent, from the scientific point of view which he has 
so well defined in the foregoing passage. The volume 
before us consists essentially of a series of papers com- 
municated at various times since 1880 to the Anthropo- 
logical Institute, and now republished, with the sanction 
of the Institute,in a separate form, with an introduction and 
fourteen short appendices. The report on the language 
of the South Andaman Islands concludes the volume, 
and bears a separate title-page indicating that it has 
been drawn up by Mr. A. J. Els, F.R.S., from the 
materials furnished by Mr. Man and Lieut. R. C. Temple, 
of the Bengal Staff Corps, 

The Andaman Islands consist of a group situated in 
the Bay of Bengal between the roth and 14th parallels of 
N. latitude, and comprise Great and Little Andaman, the 
former consisting of North, Middle, and South Andaman, 
together with the Archipelago, Interyiew, Rutland, and 
many other small islets. The entire area of the islands 
is estimated at about 2508 square mules, of which about 
2000 square miles are comprised in Great Andaman. 
Some pages of the introduction are devoted to a descrip- 
tion of the physical features, climate, and scenery, the 
author calling special attention to the numerous fine 
harbours which offer safe anchorage during all seasons. 
With respect to the population, Mr. Man estimates the 
total number of the aborigines of Great Andaman as 
probably about 2coo, and of those inhabiting Little Anda- 
man 1000 to 1500; the aggregate population of all races 
1g about 15,000, nearly four-fifths of this number being 
made up of the convicts inhabiting the penal settlement. 
A succinct history of the settlement is given, from which 
it appears that the modern history of the Andamans dates 
from 1857, although a previgus attempt to found a penal 
station had been made by the Honorable East India 
Company, but this was abandoned in 1796 on account of 
the high death-rate. 

The author recognises eight distinct tribes of aboriginal 
inhabitants in Great Andaman and one in Little Anda- 
man. The natives with which the officers in charge of the 
station at first came into contact displayed much hostility 
and considerably harassed the operations of the working 
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parties; but improvements have gradually been effected 
in the relationship between the aborigines and the Settlers 
chiefly through the establishment of Government homes, 
and now, as Mr. Man states in a passage quoted from 
Dr. Day, “the convicts are left unmolested, the imple- 
ments of agriculture are not stolen, the fishing stakes are 
left undisturbed, the gardens are no‘longer pillaged, run- 
away convicts have been recaptured, and shipwrecked 
sailors assisted.” The author, who had charge of one of 
the homes, also states that these “have effected good in 
bringing together members of the various tnbes, between 
whom the way has thus been paved for intermarriages, 
which were of course formerly of rare occurrence ; tribal 
feuds have also here been amicably arranged, while, 
through visits paid to Port Blair and other homes by 
members of all the Great Andaman tribes, as well as by 
our visits in the station steamer to the more distant 
encampments, the knowledge of our power, resouroes, 
and kindly intentions has spread throughout their re- 
spective territories.” The aboriginal inhabitants of Little 
Andaman are, however, still unreclaimed, and all attempts 
to civilise them have hitherto failed; ther hostility 
towards strangers is such that any persons unfortuate 
enough to be cast on their shores would be as ruthlessly 
slaughtered now as at any period prior to our annexation 
of the islands 

The effect of the contact with civilisation upon those 
more fnendly tribes who have accepted the advantages 
offered by the homes 1s however similar to that which 
invariably results from all such attempts :—‘ in propor- 
tion as they gam ın intelligence and tractability, the more 
fat and indolent do they become, and, having no incentive 
towards exertion, frequently lose in great measure their 
quondam skill in hunting.” Still more serious ıs the 
moral deterioration which has taken place through con- 
tact with the convict population, and Mr. Man is careful 
to point out that his observations have been confined to 
those primitive communities which have not yet had time 
to be affected by the virtues and vices of modern civilisa- 
tion. One interesting point which has been brought out by 
an attempt to educate the native children is that up to the 
age of ten or eleven they are as intelligent and can learn 
as well as the children of civilised races, but after this 
age no further progress is possible. This feature in the 
mental evolution of savage races has, if we remember 
correctly, been observed in the case of many other un- 
civilised tribes. A 

In the succeeding portions of the volume we have an 
immense amount of detailed information upon all the 
points which are likely to be of value to the anthro- 
pologist. With regard to the vexed question of the 
origin of the race, Mr. Man considers that the natives are 
the direct descendants of the prehistoric inhabitants, that 
they all belong to the same race, and that the tribal dif- 
ferences are the effects of isolation by the natural barners 
of the country and the constitutional jealousies and hos- 
tiltes which formerly prevented the tribes from living on 
amicable terms with seach other. Ethnologically the 
author regards these people as Negritos, and “racial 
affinity—if there be any—may possibly some day be 
found to exist between them and the Semangs of the 
Malayan Peninsula, or the Aédtas of the Philippine 
Islands,” 
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Following the section on the ethnology of the Anda- 
manese we have an excellent description of their form 
and size, forty-eight males and forty-one females having 
been most carefully weighed and measured, with the 
result that the average height of the men ig 4 feet 102 
inches and of the women 4 feet 7} inches, and the re- 
spective average weights 984 lbs. and 934 lbs. To give 
an idea of the thoroughness with which the author has 
dealt with his subject, under the heading “ Anatomy and 
Physiology,” we have a senes of five sets of observations 
on the temperatuie and rate per minute of respiration 
and of the pulse on five subjects ranging in age from 
seventeen to twenty-two years. Descriptions of the 
pathology, medicine, physiognomy, physical powers and 
senses, psychology and morals, magic and witchcraft, of 
the tribal distribution, topography, arithmetical faculties, 
and of their habitations, government, laws, crimes, &c., 
cemplete the first part. 

With respect to diseases it appears that pailmonary 
consumption and other pectoral complaints are or were 
the chief causes of mortality among these people; to 
these have unfortunately now to be added that “teirible 
scourge” which-has spread over the greater part of Great 
Andaman, and which, as in Australia, unless successfully 
dealt with, threatens, as Mr. Man informs us, “ the early 
extermination of the race.” 

The morals of the Andamanese in their primitive state 
appear to be of a distinctly hıgh standard, as will appear 
from the following extracts :— 

“Much mutual affection is displayed in their social 
relations, and, in their dealings with strangers, the same 
characteristic 1s obseivable when once a good under- 
standing has been established . . . every care and con- 
sideration are paid by all classes to the very young, the 
weak, the aged, and the helpless, and these, being made 
special objects of interest and attention, invariably fare 
better ın regard to the comforts and necessaries of daily 
life than any of the otherwise more fortunate members of 
the community. Andamanese children are reproved for 
being impudent and forward . . . they are early taught 
to be generous and self-denying . . . the duties of show- 
ing respect and hospitality to friends and visitors being 
impressed upon them from their early years,” &c. With 
regard to their modesty Mr. Man states that the esteem 
in which this virtue is held, “and the self-respect which 
characterises their intercourse with each other may even 
be said to compare favourably with that existing in 
certain ranks among civilised races” It is much to be 
regretted that the so-called “civilisation” with which 
these people have been brought into contact should have 
led to the moral deterioration which the author with 
scientific candour does not scruple to disclose. It 1s 
perhaps hardly necessary to add that the stories concern- 
ing the prevalence of cannibalism among these tribes have 
been completely disproved both with respect to the 
present time and to former periods of their history. 

In the second part of his interesting monograph the 
author treats of the language, relationships, names, in- 
itiatory ceremonies, marriage, death and burial, super- 
stitions, religious beliefs, demonology and mythology. In 
the third part we have an account of the social relations 
of the Andamanese, the mode of life, games and amuse- 
ments, and a description of their weapons, manufactures, 
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&c. Want of space forbids anything more than a mere 
mention of the ground covered by these sections, but it 
will suffice to say that they are characterised by the 
thoroughness which is such a valuable feature of Mr. 
Man’s work. The few slight defects which we have 
noticed are on matters of quite minor importance, such, 
for instance, as the statement in the introduction, that 
“the water ın the harbour of Port Blair has been found 
to be remarkable for its high density, as is evidenced by 
the rapid oxidation of iron immersed in it;” in its present 
form this reads rather like a case of non sequitur. 

It remains only to add that in the fourteen appendices 
we have a mass of most valuable information on various 
subjects connected with these islands and their mbhabit- 
ants: most of these appendices are philological ; one 1s 
devoted to a list of the native trees, and another to a list 
of the shells. 

The Report on the language of the South Andaman 
Islanders is 1eprinted from the Transactions of the Philo- 
logical Society, before which body it was delivered by its 
author, Mr. A. J. Ells, F.R.S ,as his retiring presidential 
address in 1882. The volume ıs illustrated by a good 
series of typical photographs of the natives and five plates 
of weapons, ornaments, &c., and a map of the islands 
forming a frontispiece. 

In concluding this notice we must not omit to mention 
that Mr. Man’s mode of treatment is based upon the 
instructions drawn up by Col. Lane-Fox (now General 
Pitt-Rivers) on behalf of a Committee of the British 
Association, and published among the Reports for 1873. 
This Report was afterwards issued in an expanded form 
as a Manual of Anthropological Notes and Queries, and 
the work now under consideration may be regarded as 
one of the most important practical results of the labours 
of the Committee referred to. We believe that Mr. Man 
is at present engaged im a similar study of the inhabitants 
of the neighbouring Nicobar Islands, one of which— 
Camorta—was selected as a station by the Eclipse Expe- 
dition of 1875. We shall look forward with much interest 
to the continuation of the author’s labours in this new 
field. R. M. 





COMMERCIAL ORGANIC ANALYSIS 


Commercial Organic Analysts. Vol. I. By Alfred H. 
Allen, F.L.C., F.C S. (London: J. and A. Churchill, 
1885.) . 

NOTWITHSTANDING the fact that enormous 

numbers of text-books on chemical subjects have 
been appearing during recent years, a few comprehensive 
works on the subject of commercial analysıs have been 
long and greatly needed. When it ıs considered how 
every day commerce has been availing itself more and 
more of the powers of scrutiny and control afforded by 
chemical analysis, this delay may appear gemarkable. 

But the truth is that to produce such a work very excep- 

tional qualifications and a very unusual degree of experi- 

ence are necessary. A work on commercial analysis 
must be thoroughly practical if it is to be useful, and 
prescribe methods of analysis only which experience has 

proved to be accurate and serviceable. Analysts as a 

tule have their specialities—these specialities often being 

determined by local industries—and long experience fre- 
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quently leads them to devise or modify processes without 
any record appearing outside their own laboratories. 
Almost every analyst has his own manuscript “ process- 
book,” according to which he expects his assistants or 
pupils to work, and so it becomes a matter of extreme 
difficulty for an author to produce a work that shall be 
generally acceptable as a laboratory guide. The too 
frequently occurring discrepancies in commercial analyzes 
may in a measure be attributed to the same cause, and 
there can be no doubt that a unification ın the methods 
of conducting and recording analyses is greatly to be 
desired. This end will doubtless be greatly furthered by 
the production of standard books such as the present one. 

A first edition of the work before us appeared in 1879. 
It has undoubtedly taken already a very high position, 
and has been welcomed as filling a conspicuous gap in 
the literature of analytical chemistry. The value of a 
division between organic and inorganic analysis to the 
ordinary analyst may not be great, but it is useful to the 
author in enabling him to keep his work within bounds. 
The first edition of the book appeared in two volumes ; 
ın the new edition a rearrangement and extension is 
being made, and it will now occupy three volumes. The 
first volume deals with organic bodies of the fatty senes 
and of vegetable origin, and mcludes chapters on the 
alcohols, ethers, and other neutral denvatives of the 
alcohols, sugars, starch and its isomers, and vegetable 
acids, The second volume, which is to appear shortly, 
will be devoted chiefly to coal-tar products and bodies of 
the aromatic senes, to hydrocarbons generally, fixed oils 
and the products of their saponification, and the tannins. 
Nitrogenised orgamic substances, including cyanogen 
compounds, alkaloids, organic bases, and albumenoids 
will be treated of in the third and concluding volume. 
This arrangement of the subject is, we think, a great im- 
provement ‘on the previous one, and makes the book 
much more convenient for reference. 

Mr. Allen treats his subject in as scientific a manner as 
possible, and this gives quite a peculiar character to his 
work. It is not, hke so many books on analysis, merely 
a series of receipts or processes of chemical handicraft ; 
but a work assuming the possession of some really scien- 
tific knowledge on the part of those using it. It would be 
easy to go too far in attempting to generalise in such a 
subject as commercial analysis and in introducing theo- 
retical details ; but although the author goes so far, for 
instance, as to introduce structural formulze for many of the 
substances dealt with, it cannot be said that he demands 
more knowledge than should be forthéoming from those 
engaging in this difficult and often obscure branch of 
analysis. 

The introduction, extending over thirty-five pages, 
embraces a description of some general methods, such as 
the determination of specific gravity, of melting- and 
boiling-poifits, optical properties, &c. The rest of the 
volume is devoted to a consecutive account of substances 
comprised under the several headings. After the author 
has described briefly but sufficiently what the substance 


is or ought to be, he gives the methods for its detection, | 


estimation, or analysis, and intersperses the account 
with such general information as is likely to be of value 
to the analyst. We cannot attempt to enumerate the 
somewhat remarkable collection of products dealt with in 


the course of the work. Wines, beers, cordials, tiactures, 
chloroform, sugars, confectionery, starch, vinegar, the 
commercial acetates, tartrates, and citrates—are examples 
taken at random, which will serve to give some dea of 
the variety. They are, however, treated in a connected 
manner, in illustration of which we may refer with special 
approval to the division on sugars, and starch and its 
isomers. 

With regard to the methods recorded by Mr. Allen we 
may say that on the whole they are such as have borne 
the test of experience, whilst new processes or modifica- 
tions of old ones are duly referred to and discussed. The 
author acknowledges assistance from many men of expe- 
rience, and has, we think, used ıt to the best purpose. 
His descriptions are clear and concise, and the book is 
remarkably free from errors of any kind. We think it 
really an excellent enterprise, excellently carried out, apd 
congratulate Mr. Allen on having produced a scientific 
and thoroughly practical book which, we are confident, 
will find a place in the library of every practical chemist. 





RECENT TEXT-BOOKS OF DETERMINANTS 


Lecciones de Coordinatoria con las Determinantes y sus 
principales aplicaciones. Por D. Antonio Suarez y D. 
Luis G. Gascó. (Valencia, 1882.) 

Traité Élémentaire des Déterminants. Par L. Leboullevx. 
(Genéve, 1884.) . 


Die Determinanten, für den ersten Unterricht in der 
Algebra bearberter. Von Dr. H. Kaiser. (Wiesbaden 
1884.) 


Lessons Introductory to the Modern Higher Algebra. 
By George Salmon, D.D. Fourth Edition. (Dublin, 
1885.) 


fi first of these works is outwardly a very handsome 

volume, and on examination we find that the 
authors have also done their part in the most painstaking 
and methodical way. The main part of the title, “ Coor- 
dinatoria,” is apt at first to mislead, and indeed after a 
cursory glance at the contents a cosmopolitan reader 
might be pa:doned for thinking that “ Coordinatoria ” 
was a musprint for “ Combinatoria,” for what our grand- 
fathers spoke of as the Ars Comdinatoria is the subject 
of the opening chapters. “ Coordinatona” it is, however, 
and in the preface it is placed as a science side by side 
but in contrast with the science of Quantity. 

There are in all twenty chapters in the book. The first 
seven (146 pp.) deal with permutations, combinations 
derangements or inversions of order, substitutions, and 
difference-products: they form a lengthy and most care- 
fully prepared introduction to the theory which follows. 
The next ten chapters (242 pp.) deal with determinants, 
and expound all the more important properties in the 
most methodical, simple, lucid and ungrudging manner. 
The learner, for example, is prepared for the evaluation 
of a determinant whose, elements are expressed in figures 
by— 

§ 327. Simplification by addition. 

§ 328. Simplification by subtraction. 

§ 329. Simplification by addition and subtraction 

§ 330. Sunplification by multiplication. 

And so on, up to— s 
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§ 335» Simplification by multiplication, addition, and 

subtraction. 

An impatient Briton might be tempted to call this 
cf simplification to the death,” but after calmly perusing 
the whole he might be induced to confess that he had 
said so in his haste. The last three chapters deal with 
applications of determinants: one is arithmetical, and is 
mainly concerned with continuants and magic squares— 
a rather invidious juxtaposition; one is algebraical, and 
gives the determinantal solution of a set of simultaneous 
linear equations; and the last is geometrical. A very 
valuable feature of the book is a résumé in 40 pp. of all 

-the definitions and theorems given in the preceding 
410 pp. No one but a most enthusiastic and painstaking 
teacher would have thought of adding such an admirable 
abstract. 

The next book on our list might have been more accu- 
rately described as a very elementary treatise : it must 
have been intended for pupils with exceedingly little 
algebraical training. The first 18 pp. are occupied with 
determinants of the second order, and they are followed 
by 33 pp. treating of those of the third order. It may be 
safely affirmed that the pupil who requires 18 octavo pages 
to teach him the theory of such abstruse functions as 
determinants of the second order would do well to re- 
direct the expenditure of his mental energy. The book 
is carefully and accurately written, and there is a wealth 
of simple exercises m ıt, worked and unworked. 

Dr. Kaiser’s pamphlet is of the same ultra-elementary 
character—considerately restricted, however, to 23 pp. On 
a former occasion (NATURE, vol. xx1x. pp. 378, 379) we 
drew attention to the fact that a new Introduction of this 
kind appears every year in Germany, and that of late 
they have not been improving. We merely notify, there- 
fore, that this is the production for 1884. 

The preparation of a new edition of Salmon’s “ Modern 
Higher Algebra ” has been entrusted to Mr. Cathcart. It 
contains about 40 pp. of new matter, the chief increase 
ansing from the expansion of the chapter on “ Applica- 
tions to Binary Quantics” into zwo chapters, the first 
with the old title, and the second headed “ Applications 
to Higher Binary Quantics.” The changes made on the 
portion which deals with determinants are slight, and 
consist chiefly in the insertion here and there of well- 
chosen examples. 


OUR BOOK SHELF 


The Three First Years of Childhood. By Bernard 
Perez. Edited and translated by Alice M. Christie. 
With an introduction by James Sully, M.A. (London: 
W. S. Sonnenschein and Co., 1885.) 


THE earliest years of infancy are of importance to two 
classes of inquirers—to the educator who knows how 
-much evil results trom the wrong treatment of young 
children, and to the evolutionist who, rejecting the ¢aduda 
rasa of Locke, looks to infancy as the time freest from 
any effect of artificial training. In the study of other 
men’s minds the observer is as likely as not to be pur- 
posely deceived by them, whereds deceit is an accom- 
plishment which few infants have attained to. 

Mr. Bernard Ferez seems well to combine these 
characters, He is an educator who has published 
various works on school matters, and he describes man 
as an animal which ought to be reasonable, while he is 
not necessarily so, as criminal scandals and the success 
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of bad novels prove. He notes that the preponderating 
elements in a child’s will are impulsiveness and stubborn- 
ness, incapability of fixed attention, qualities most 
opposed to the temperament of philosophy and discipline. 

uch of his book is advice to practical educators, whom 
he urges to study the manifestations of infancy and to 
endeavour to lead their youngest pupils by example and 
not check their behaviour by authority ; their intellect 
should be helped, not controlled. He specially points 
out the danger of deceit before even the youngest of 
children. 

But, on the other hand, there ts little of the tone of the 
pedagogue in his book. Far more 1s it a book of sugges- 
tion than one teaching with authority, and it will en- 
courage the spirits of fruitful doubt and inquiry in the 
mind of every reader. He enters heartily into the teach- 
ing of modern science, even to using the argument that 
infants have not certain sensations Jecause they would be 
of no use to them at that age; and, thinking it necessary 
to caution his readers against leaving everything to 
hereditary dispositions and powers He urges the im- 
portance of comparing early human life with animal life, 
thus making cats, dogs, birds, and babies more interest- 
ing than before. We may enjoy his book without accept- 
ing the teaching that human language has grown out ot 
such involuntary signs as laughter, sobs, and screams, 
afterwards performed voluntarily. No doubt these in- 
voluntary sounds are of more use to an infant than more 
sober utterances, and have therefore become innate and 
involuntary, while language 1s an artificial acquirement. 
We think that few who have watched their vigorous 
antics will feel sure that a state of equilibrium, a passive 
state of health, or even that of moderate and appropriate 
exercise in moving their limbs, is the most enjoyable 
sensation to infants, though this latter pleasure is sufficient 
to explain many actions of infants for which our author 
seeks a deeper reason. On the other hand, we think that 
the moral sense has become more deeply impressed than 
he suggests, and 1s far from entirely the result of approba- 
tion and disapprobation. 

Attention and vivid perception seem strangely shaken 
up in his remarks ; the latter faculty explainsethe dislike 
which children have to hearing a tale repeated with 
variations. They have indeed got ıt all “by heart.” 

Mr. Sully, in his very suggestive introduction, raises 
the question, Who is best qualified to follow up this 
delicate business of observing and rightly explaining all 
the movements and utterances of such young objects? 
Neither father, mother, nurse, nor doctor is completely 

ualified for the study. Mr. Sully concludes that the 
ather and mother must conjointly undertake the work, 
the cooler intellect of the one checking and steadying the 
close and loving knowledge of the other. Let us suggest 
that an elder sister is most hkely to succeed, and thus 
indicate a path to intellectual ‘usefulness and even emin- 
ence well fitted for a lady’s sphere. It will elevate every 
little labour from drudgery into a scientific study of varia- 
tions and resemblances of the greatest importance, and 
add immensely to the interest of nursery life in a large 
family. On such observations may be based, by herself 
or by more ambitious philosophers, theories of racial 
varieties, of biology, and of education. Sir W. Hamilton 
points out that the study of the human mind requires no 
scholarship or costly apparatys, and the principal acquire- 
ment necessary for success in the study we suggest is a 
little close knowledge of one’s own thoughts and feelings. 
In recording observations Darwin’s golden rule must 
always be strictly adhered to: Theorise mea 
other observer will help to demolish anything that wi 
not hold water, and whether true or not it may be a sug- 
gestive hypothesis. Be most scrupulous as to recording 
as a fact anything not strictly correct; no one gan dis- 
prove it, and it may throw back the reception of a useful 
truth for a generation. W. ODELL 
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Un Capitolo di Pstcofistologta. 
Foligno, 1885.) 


A GOOD book on abnormal mental phenomena of all sorts 
was to be expected from Prof. dal Pozzo, one of the very 
oldest living investigators of this branch of physiology in 
Europe. The present excellent little treatise comprises 
the substance of seven lectures delivered during the 
current year to the medical students at the University of 
Perugia on “ Hypnotism,” “ Animal Magnetism,” “ Som- 
nambulism,” “Human Radiation,” and “ Psychism.” 
The whole field is thus covered from the time of 
Mesmer down to Mr. Crookes’s expenments, and the 
still more recent “Thought Readings” of Mr. Bishop 
and Mr. Cumberland. As a philosopher of the monist 
school, the author naturally rejects the spiritualistic con- 
ception, accepts the term “psychism” only in Mr. 
Crookes’s sense, and regaids all these manifestations as 
strictly co-related and explicable on physiological grounds. 
Human radiation he is also disposed to admit as a bio- 
logical property, hence has no difficulty in believing in 
such well-attested facts as may be explained by it. But 
whatever cannot be so explained he regards as unworthy 
of credence, and treats the terms “ spintual,” “ transcen- 
dental,” and the like, as synonymous with ignorance. 
The power claimed by paid mediums to hold commune 
with the departed is, of course, emphatically denied, and 
it is cogently argued that the medium can tell us nothing 
regarding present or past facts of which the audience may 
be ignorant. He cannot, for instance, say how many 
chairs are in the next room if the number is unknown to 
all present, whereas the somnambulist will often tell it 
exactly. Hence if these psychic manifestations did not 
depend on human radiation, but were the work of spirits, 
it would follow that these spirits are more ignorant than 
ordinary somnambulists. And to the assertion that 
psychism produces phenomena absolutely inexplicable by 
human radiation, the answer is that who cannot do the 
less can scarcely do the more in matters of this sort. 

At the end of the work a chapter is added on Giordano 
Bruno, and his philosophic system, which, although not 
directly connected with the subject, will repay perusal. 


Die Nutsbaren Pflanzen und Tiere Amerikas und den 
alten Welt peg eae in Besug auf ihren Kulturen- 
fuss, Dr. L. Hock. (Leipag: E. Engelmann, 1884.) 


IN a pamphlet of fifty-eight pages Dr. Hock institutes a 
comparison between the useful plants and animals em- 
ployed by man in the two hemispheres. Although the 
comparison is made in a somewhat rambling manner in 
the text, the conclusions arrived at are clearly tabulated in 
the form of an appendix. The influence of useful plants and 
animals on civilisation seems almost lost sight of, except 
on p. 10, where guesses at their mode of influence, rather 
than evidence proving it, are offered. Only those species 
considered by Dr. Hock to be the most important to 
mankind are noticed ; hence the comparison can only be 
regarded as approximate to the truth, The author finds 
that the Old World or eastern hemisphere affords 269 
useful plants and 58 animals against 52 plants and 13 
animals derived from the New World. In consideration, 
however, of the larger area of the eastern than of the 
western hemisphere, which he estimates as being im the 
proportion of 9 to 4, he concludes that the New World 
only affordg rather more thay half so many as the Old. 
The tables in the appendix indicate a certain amount 
of carelessness or confusion, which shghtly vitiates 
the conclusions arrived at. Thus, Citrullus Colocynthis 
and Momordica Elaterium are classed under fruits used 
as food, instead of under medicinal plants; Rumex 
Patentia is indicated as English spmach, and Aaema- 
loxylum campechianum, which is stated in the text to be 
a New World plant, is given in the appendix as belong- 
ing to the Old World. It 1s difficult to understand the 
principle upon which the “more important” plants have 
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been selected, many of them being by no meansfso ex- 
tensively used as others which are omitted ; this is par- 
ticularly noticeable in the list of medicinal plants and 
those used in the arts. But, ın justice to the author, it 
must be admitted that the task he has undertaken is a 
most difficult one, and cannot be fully treated in so small 
a space as he has given to ıt. Hisclaims that the greater 
propornon of the present work was already completed 

efore De Candolle’s “ Origin of Cultivated Plants” fell 
into his hands must also be allowed due weight. ` 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or lo correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

(The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that tt is impossible otherurse to insure the appearance even 
of communications containing interesting and novel facts. ? 


Iona 


BEFORE the close of the season when there 1s easy, and indeed 
luxurious, access to the Island of Iona by steamers from Oban, I 
would call attention to the high interest which attaches to its 
geology ın connection with the rocks now called ‘ Archean.” 

Although the rocks of Iona are lithologically very distinct 
from the old gneiss of the Hebrides (which 1s the true ‘‘ Lauren- 
tian” and closely resembles the rocks near Quebec), yet they 
are equally distinct from the mica slate series of Argyllshire, and 
I have always regaided them as undoubtedly belonging to the 
pre-Cambrian horizons I had never seen, however, until last 
week, the beautiful sections exhibited ın the precipices of the 
south-west corner of the sland. Tourists often visit the httle 
‘* Bay of the Coracle,” where St Columba 1s said to have landed, 
and I had not myself gone farther west. But the very calm sea 
of last week tempted me to boat round the farther coast to’ the 
south-west, and I was much stiuck by the sections there seen. 
The 10cks are quite free from vegetation, and the exhibition of 
the strata is very striking. They are intensely hard and highly 
silicious—beautifully coloured with red, green, and black~~and 
the beds dip at a high angle with remarkable flexures and faults 
of all kinds. 

On the side of the island where the cathedral is, and which 
tourists visit, the rock is entirely different in its mineral aspect 
and character—being a dark or black slaty rock, thinly bedded, 
and with no bnght colouring at all. It belongs, however, evidently 
to the same series, and has generally the same dip and strike as 
the beds farther west. 

I should be very piad if some geologist acquainted with the 
different horizons of the Archæan series so largely developed in 
Canada could visit Jona, and determine to which of these horizons 
its rocks belong. Between them and the mica slates of the 
mainland of Argyllshire there 1, inte:posed the massive granite 
of the Ross of Mull—which comes up close to the eastern shore 
of Iona, aud on the other side of which, near Bornepan, the 
mica schists are in the same relative position ; while undeineath 
the granite itself, and sometimes interbedded with it, there are 
some beds of a dark hoinblendic gneiss. 

The whole neighbourhood 1s evidently one of great interest in 
connection with the oldest metamorphic rocks of our island. 

S.S. Columba, Campbelltown, August 30 ARGYLL 





Radiant Light and Heat 


THERE are two points m my article of last week which I 
should like to have the opportunity of discussing at somewhat 
greater length. 

(1) In this article I made use of the following expression, 
having especial reference to phosphorescent bodies which con- 
tinue after excitement to emit luminous rays at a comparatively 
low temperature :-—‘‘ Zhe seems to be no reason why molecular 
energy should not be somehow changed at once into radiant hgt 
and heat.” et me now eaplain what I meant by this state- 
ment. The concluding quotation from Prof. Tait leads us to 
see that the definite connexion between the quantity and quality 
of the heat and light given ont by a body and the temperature 
of that body, which the theory of exchanges asserts, is only 
statistically true. I can imagine, therefore, a few neiglbourin g 
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molecules of some phosphorescent substance to be in a state of 
constraint, and to relieve themselves, thus causing vibrations which 
are communicated to the ether—the whole change taking place 
so quickly and on so small a scale that the statistical law above- 
mentioned does not apply, and is not therefore broken. Nay, 
futher, I can imagine an enclosure, the walls pf which are 
coated internally with an excited phosphorescent body perform- 
ing for all practical purposes the part of an enclosure of low 
temperature under the theory of exchanges, and yet it may be 
continuing for some time to emit visible rays. 

(2) I can, however, imagine the following question to be put : 
Let there be a phosphorescent substance which is capable of 
being excited by certain 1ays coming from a black body at the 
tempeiature T, these rays beinz apparently conveited into others 
of lower refrangibility which continue to be given out for some 
time by the phosphorescent body. Let us further suppose that 
the phosphorescent body does not suffer chemical decomposition 
at the temperatwe T. 

Now imagine a temperature enclosme kept at temperature T, 
the interior walls of which aie lined in part with this phos- 
phorescent substance. What will happen in this enclosure? 

I think there can be little doubt that if there-be such an 
eficlosme capable of existing permanently and without decom- 
position of the substances which compose it, then the rays which 
it gives out must be those requited by the theory of exchanges, 
But if the further question be asked in what way does the 
phosphorescent body conform to the theory of exchanges, we may, 
I think, plead ignorance. As far as I am aware we have experi- 
mentally little or no knowledge of what the phosphorescent 
substance will do unde: these conditions, presuming that it can 
exist undecomposed. AIl our knowledge 1s limited to its be- 
haviou: at a low temperature when acted on by high temperature 
rays, and its peculiai behaviour under these conditions cannot, I 
think, be viewed as a valid objection to the theory of exchanges, 

- BALFOUR STEWART 





-Tne Eleven-Year Meridional Oscillation of the Auroral 
Zono 


Tuis very 1emarkable law, in favour of which Mr. Tiomholt 
quotes a short series of observations made at Godthaab, which, 
he says, me supported by a few in other Pola: 1egions, would, 
ıt seems to me, if satisfactonly proved, not only advance the 
science of terrestrial magnetism a stage, but also materially help 
to elucidate the exceedingly mysterious bond of union between 
the awona and weathe:. As long as we simply knew that the 
manifestations of the Aurora Polans increased and diminished 
everywhere with the spotted area of the solar suface, we were 
obliged to conclude that there was a similar mcrease and 
decrease in the electrical energy of terrestial cuients, and 
meteorological evidence did not favour the idea that the eleven- 
year valiation in terrestrial currents was on such an extensive 
scale as the amplitude of the auroral oscillation would imply. 
But now if the law which Tromholt has indicated, 1eally exists, 
a great deal of the difficulty ın correlating the two phenomena 
disappeais, since it is obvious that a comparatively small dis- 
placement of the zone would cause the annual average number 
of amo to increase or dimmush by their normal amount. 
Thus from lat. 60° N. to- lat. 65° N., a distance of only 350 
mules, the annual average number of aurore diminishes from 
8o to 40 

I will not now dwell upon analogous eleven-year oscillations 
of isobais, such as Blanford’s Asiatic seesaw, and the indications 
of similai secular displacements of the Atlantic isobais noticed by 
Allan Brown and others, or upon the extraordinary 1esemblance 
in form between the auroral zone and the mean storm track of 
the northern hemisphere charted by Prof. Loomis in his latest 
contribution to meteorology; but I would merely say that 
Tromholt’s discovery seems likely to become the touchstone 
which may, in the hands of an intelligent and comprehensive 
worker, clear up the entire question, and I earnestly hope that 
no efforts will be spared to corroborate it. 

I will conclude by adding my mite. In looking over Fritz’s 
monograph on the connection betwegn solar spots and terrestrial 
magnetism and meteoiology, I have found a series of observa- 
tions at Godthaab and Jakobshavn (69° 22’ N.) furthe: north, 
which do not appear to have been utilised by Mr. Trombholt, 
and which, when combined in the form of percentages, cover a 
space of ten years, and add strong corroboration to the law indi- 
cated by Tromholt.’ 


* “Ueber die Beztehungen de: Soanenfleckenperiode zu den magnetischen 
und mettorologischen Erscheinungen der Erde,” p 48 ` 


TABLE I—No, of Aurora seen annually at Godthaab and 
Fakobshaun, compared utth Wolf's Sunspot Numbers 
Years .. 1840 4r 423 43 4 45 6 4 B 4 5 
Godthaab.. — 60 93 8 87 74 a — -— = = 
Jacobshavn ro 315 ī5 18 xa 24 Zå a 7 y u a 


Sunspots .. 63°2 368 24°2 I0% 150 401 615 984 124°3 95°9 66'5 
TABLE Il.— The above numbers of Aurora converted into per- 


centages of thar means and compared after smoothing with 
smoothed Sunspot Numbers} 


Years .. 184o 4I 42 43 44 45 45 47 B50 
Godthaab... — 84 131 118 122 r ss = - ~ — 
acobshavn 62 93 93 ur y4 y! 13 ro5 86 68 130 
moothed 

mcan of 70°5 87 1062 129 109 109’ rora 957 862 88 rog 
Smoothed 


ameotea) 54'4 40°2 23°99 I5'I 202 391 65°3 95'%6 110°7 95% 763 


The figures in Table II. speak for themselves. 

To corroborate this law by further observation will necessitate 
a prolonged sojourn in some region north of the maximum 
auroral zone, and Greenland appears to be almost the only 
region where this could be done in the absence of a regular 
Polar expedition, E. DOUGLAS ARCHIBALD 

Tunbndge Wells 





On Cases of the Production of ‘‘ Ohm’s (or Langberg’s) 
“Ellipses” by Biaxial Crystals 


IN examining the macled crystals of potassium chlorate, which 
are so extremely common in the ordinary crystallised salt, I 
have found that all those which consist of two hemitrope plates 
only, nearly equal in thickness, give the above-mentioned 
secondary interference-curves when placed in homogeneous 
convergent plane-polazised light. 

This result is no more than we should expect if the crystals 
were uniaxial, as Prof. Largberg showed (Pogg. Annalen 
Ergansungsbd., 1., 540) many years before the curves were 
independently discovered by Prof. G. S. Ohm (see NATURE 
for November 27, 1884, p. 83) But potassium chlorate is a 
biaxial crystal, the angle included by the optic axes being 28° 30' 
(determined in olive oul), and I do not find that the production of 
the cn: ves in such crystals has been hitherto noticed. 

The plane of the optic axes, however, makes so large an angle, 
vız, 38° 30’ (as determined ın olive oul), with the normal to the 
surfaces of the plates ın which potassium chlorate usually crystall- 
ises, that the isochromatic curves in the vicinity of this normal 
belong to a very high order, and do not sensibly differ from 
portions of circles of large radius Thus ın a macle, in which 
the crystallographic position of one of the components differs by 
180° from that of the other, the planes of the optic axes make 
equal angles of 38° 30’ with the normal on opposite sides of it, 
and so the conditions determined by Langberg for the production 
of the secondary ellipses are fulfilled I have, in fact, made 
artificial twins of this kind by cementing together plates of the 
salt oriented as above indicated; and I find that they show the 
ellipses precisely as the natural macles do. Of course, in order 
to see them, the compound plate must be so placed that the 
plane which includes the normal and the two acute bisectrices 
makes an angle of 45° with the plane of polarisation of the light. 
In a good miciopolariscope the four optic axes and portions of 
the lemniscates immediately surrounding them are visible at the 
edges of the field. 

It is possible, but not common, to find crystals of potassium 
chlorate consisting of three plates nearly equal in thickness, 
the top and bottom plates being symmetrically disposed, 
while the intermediate one differs from them in crystallo- 
graphic position by 180°. In such cases the secondary 1n- 
terference-curves are much more complicated, two sets of 
ellipsés being generally visible, one on eachgside of the 
centre of the field (the exact position, of course, depending on 
the relative thickness of the plates, as Langberg has shown). 
One macle I have found to consist of five or six distinct plates, 
and the secondary curves produced by this are too complicated 
to be easily described. 

I do not find any marked difference between the ctuives pro- 
duced by the indescent twins and those given by the ordinary 
macles. Many of the iridescent crystals show,-when the plane of 
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symmetry is either parallel or perpendicular to the plane of 
olansation of the bght (the analyser being crossed), a few 
Broad, black, curved bands crossing the main black band lying 
in the plane of symmetry, which are probably portions of the 
isochromatic curves of a very thm plate. But, on the other 
hand, some non-indescent crystals show these bands, and some 
iridescent crystals do not show them at all. Also the iridescent 
crystals which reflect D light at moderate incidences show very 
fectly the circular band described by Prof. Stokes (NATURE 
for Aprl 16, 1885, p. 566, par. 9) as sharp black crescents, the 
horns of which nearly touch each other at the plane of symmetry. 

Almost the whole of the ordinary commercial crystallised 
potassium chlorate seems to consist of macles ; so that, ın order 
to get a single individual crystal for examination, I have always 
had to cut away one component of a twin. 

It seemed worth while to try whether other biaxial crystals 
would, when similarly combined, give similar phenomena. I 
took a crystal of barite (barium sulphate), the angle included by 
the optic axes of which 1s, according to Groth, 63° im ar, and 
cut a plate of it in such a dnection that the plane containing the 
optic axes made an angle of 53° with the normal to the surfaces 
of the plate. I then cut it in half and cemented one of the 
portions upon the other in a reversed tion. The compound 
plate thus produced shows the secondary ellipses (which, how- 
ever, are very nearly circles) in t perfection. I have also 
made similar compound plates of borax, mitre, and ctre acid, 
and found them to give sumilar results. H. G. MADAN 

Eton College, August 24 





The August Meteors 


BETWEEN August 4 and 20, 174 shooting stars were recorded 
here in 164 hours of observation. These included about 37 
Perseids, chiefly seen on August 5, 8, and 13, but the sHower 
was not well observed owing to cloudy weather. The following 
are the chief radiant points determmed from the paths 1egis- 
tered :— 


No, Epoch, Radiant Notes 
Iu. 16-20 . E412 ... Meteors bright, max. Aug. 20. 
2% 130... 51458 .. Perseids. 
3. 4-17... 2924+52 . Near x Cygni. 
4... 5-13 .. 2960 . On equator near y Aquile. 
5 ~20 4. 317 +22 Meteors slow and faint. 
Ors 17°... 318-9 . Slow, S.W. of 8 Aquarn. 
7 . I5~I7 328+27 .. Slow, faint. 
8.. 11-15. 329+8 ... Slow, bright, E of e Pegasi. 
9... 16-20... 345:t0 .. Rather swift, bight. 
to .. 8-20 .. 345+53 Very swift, short. 
II .., 16-20 ., 351+38 ... Swift, E. ofo Andromeda. 


Many other shower centres were less distinctly shown. Nos. 4 
and 9 fall exactly on the equator, and were sharply defined. 

As to the shower of Perseids on August ro, I believe ıt was more 
brillant than usual, though I made no regular observations on that 
night this year in consequence of overcast sky. Many meteors were, 
however, noticed in the clear spaces which now and then occurred, 
and judging from the frequency of the apparitions the display 
was a fine one. As to the duration of the shower it was still 
visible, though very feebly, on August 20, for I registered 2 un- 
doubted Perseids during a watch of 3} hours, when 31 meteors 
were recorded. 

With regard to the minor displays of this epoch they are more 
remarkable for their number than for individual intenmty. The 
most active of these radiants, as recently observed, was No. 10 
at 345°+53°, which supplied about 10 meteors, bat the rate was 
less than one per hour, so that it cannot be ascribed much 
importance. W. F. DENNING 

1 

Bristol, August 25 

Disinfection of Sewers 


IN the last number of the Zancet (August 15, 1885) I have 
1ead of the measures taken by the Metropolitan Board of Works 
for the deodorising and disinfecting of London sewers. Be- 
tween 30,000 to 40,000 tons of sodium m ate and from 
10,000 to 12,000 tons of sulphuric acid are y poured in the 
London sewers, 

By what experiments has ıt been ascertamed that the quanti- 
ties of disinfectants used are sufficient, and how is it proved that 
the sewers have been properly disinfected ? 
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I need not point out the difference between the deotionsing 
and the Unmmfecting of sewage. The latter may be peifectly 
deodonised, and yet be quite adapted to favom the vegetation of 
bacteria. ° 

The oxidising and deodorising action of sodium manganate 
cannot be sufficient to prevent bacterial hfe, unless when the 
salt ıs present m Jarge quantities. Considering the enormous 
volume of London sewage, it 1s not to be believed that even 
such a vast amount of manganate as 40,000 tons ger diem would 
suffice to destroy bacterial life ın the sewers, 

The adding of sulphuric acid to the manganate must certainly 
enhance the disinfecting action of the latter Only, I do not 
undestand why the quantity of sulphmic acid is relatively so 
small in comparison with the quantity of manganate. I d> not 
see why manganate should be used at all when sulphuric acid, 
a more powerful and less costly disinfectant, can be used alone. 

It is well known to all who occupy themselves with the culti- 
vation and study of bacteria that these micro-organisms do not 
grow well m acid media, and that the addition of acids, espec- 
cially of mineral acids, checks their giowth completely. 

It can be said that the antiseptic action of acids is of house- 
hold knowledge, for vinegai .is constantly used in the preserva- 
tion of animal and vegetable products. That mineral acids 
have a greater disinfecting action than vegetable acids is also 
well known, unfortunately even by dealers in vinegar, who give 
durability to this condiment by the addition of a tiny proportion 
of sulphuric acid. 

It 1s probable that pathogenic bacteria, even more than the- 
bacteria of ordinary fermentations and of putiefaction, are in. 
need of alkaline media, and therefore are more sensitive to the 
action of acids. In the animal body bacteria invade those fluids 
and tissues where the alkaline reaction prevails; and it is- 
proved that the germs of disease are easily spread by milk, 
aliquid generally alkaline. Moreover, ıt has been proved by 
experiments on some pathogenic bacteria that gastric juce,- 
although of so slight acidity, easily, and sometimes effectively,. 
checks their development. 

Sewage contains all the elements necessary for the nourish- 
ment of bacteria, and its alkaline reaction renders it very favour- 
able to their porh and preservation. Dusinfection means the 
destruction of existing bactena and preventing the development 
of newly-sown bacterial germs, Therefore I am persuaded that 
the cheapest and more simple method for effectively disinfecting. 
sewage 1s to render its reaction permanenily acid by the addition 
of a sufficient quantity of mineral acid. 

There are of course disinfectants fa: superior to mineral acids 
in antibacterial energy. But they aie generally costly substances, 
that cannot be applied to the dismfection of such an enormous 
quantity of matter as the sewage of a town. As for cheap dis- 
infectants, such as ferrous sulphate, fenic chloride, sodium 
manganate, their action 1s infeiio. to that of mineral acids. 
Especially of the two former it can be said that their deodonsing 
action 1s due to their salme constitution, and their disinfecting 
action to their acid reaction. 

The great difficulty in extensive disinfections is to ascertain if 
the disinfection has been complete—se. if the substance disin- 
fected has been rendered unfit for the development and preserva-- 
tion of bacteria. Even laboratory experiments, to ascertain the 
munimum of disinfectants necessary for the destro of 
bacteiia, are not easily conclusive. But, in using acids, the 
disinfection can be considered complete when a permanent acid 
reaction is obtained. 

I do not believe the quantities of sulphuric acid poured in the 
London sewers sufficient to give a permanent acid reaction to 
the sewage. Dusinfection must be done completely, or not at 
all: there are no half measures in disinfection. Therefore I 
maintain that the London disinfection is useless, and the sewage 
remains likely to become the culture fluid of infectious germs, 
unless the sewage is rendered permanently acid. All the sodium 
manganate added to a sewage that remains alkaline, gets de- 
composed; the manganese precipitates as sulphide, or is 
deposited in combination or mixture with the organic sediment. 
The sewage will thus be cléared and deodonsed for a while; but 
it still contains in solution all the elements necessary for the 
nourishment of Bacteria, and is still favourable to their growth 
and preservation. The disinfecting action of sodium manganate 
would avail only if large quantities of the salt remained dissolved 
in the sewage, over and above of the quantities decomposed in 
deodorising and clearing the putrid fuid. 

It might be objected that, even if mineral acids Stop the 
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developinent of bacteria—a point that cannot be doubted—they 
may not kill the spores, thus permitting the germs of disease to 
escape., There are no experiments (of which I am aware) to 
answer this objection. But there 1s reason to believe that patho- 
genic germs do not resist for a very long time when àn unfavour- 
able media; even in sewers, t are not over-filled and 
stagnant, and that are well ventilated, infection does not easily 
linger. If inside the sewers disinfection is complete, and 
bacterial growth checked, and all disease germs rendered ım- 
active, until caned for away fiom all populous centies, I 
think we can leave it to mr, and to the other natural agents, to 
ultimately destroy the surviving germs, or completely alternate 
their pathogenic qualities. 

Amongst the mineral acids, hydrochloric would, of couse, be 
the cheapest. But I think sulphuric acid ought to be preferred, 
nitnc acid being too costly and too corrosive, Sulphuric acid does 
not attack easily calcareous cements ; and 1f the sewers have their 
walls well plastered, the action of a shghé excess of sulphuric acid in 
the sewage would be very slight indeed. Cements, more tesisti 
than plaster, could be prepared. Moreover, 1f some portions oft 
sulphuric sewage get carried m the air, or are dried 1n the higher 
parts of the sewers, the germ-laden particles do not md them- 
selves of the acid by evaporation; on the contrary, the acid 
becomes more concentrated and active, and finally must dis- 
organise and destroy the noxious geims. Ths 1s very important 
in preventing the effects of sewage air. 

ince 1881 Prof. Bestem of St. Petersburg (NATURE, vol 
xxi, p. 394), experimentally concluded that sulphuric acid is 
the best disinfectant, although he did not advise its use because 
of its corrosive action. Strange to say, Beilstein thought that, 
practically, aluminous sulphate was tn be preferred to the free 
acid, 

It is not only dwing the fear of cholera invasions, but at all 
times, that I would wish the sewage to be sightly acidified with 
sulphuric acid. Strict supervision should be maintamed over all 
the sewers, to ascertain that the whole mass of flowing sewage 1s 
permanently acid. I am persuaded that this simple mode of 
disinfection would dimimsh considerably many infectious 
diseases. 

Dunmg the cholera epidemic of 1884, in Naples, I did my 
best, ın a series of letters I then published, to persuade the 
sanitary authorities of this mode of disinfection. But a strange 
confusion of ideas was then prevalent in Naples. Through the 
goodwill of Prof. Cantam, Member of the Sanitary Commission, 
some trials of the method I proposed were done, but not in a 
complete and systematic manner. Such experiments cannot be 
done easily in Naples, and the results cannot be conclusive until 
the system of sewers is in good working order. Indeed, ın some 
parts of the soul of Naples ıt 1s difficult to know if there 1s more 
sewage inside or outside the sewers. It1s no easy problem to 
disin ect and cleanse such an impure soil, and it is indeed to be 
wondered that the ravages of cholera were so limited in 1884. 

My letters caused sulphuric acid to be used abundantly in the 
sewers and pozzi nert of Poitici, Castellamare, Taranto, and, I 
believe, m other places; but this, hke all other disinfections, 
was done under pressure of approaching cholera, and abandoned 
as soon as the danger passed, no observation being made to 
measwe the influence of the samtary method adopted on local 
infectious diseases. The defective system of sewers and of drain- 
age in many Italian towns renders thorough disinfection scarcely 
possible, and prevents precision in testing any kind of disin- 
fection. 

In English towns sewers are generally well arranged, and 
often well ventilated ; and vital statistics have taken sufficient 
development to permit the testing of sanitary reforms. When ıt 
is proved (and I think the proof can be easily given) that the 
present systems of sewage disinfection are not sufficient to prevent 
enitrely bacterial development in the sewers, these systems cannot 
be considered good. J venture to hope that beneficial results 
would soon become evident if the sulphuric acid disinfection of 
sewage were thoroughly applied ın English towns. 


Portici, August 20 3 ITALO GIGLIOLI 





Ozone at Sea 


THE presence of this element ın the atmosphere is alleged to 
be indicative of its healthiness, and it has been investigated on 
Zand frequently by obseivers with varying and uncertain results. 

Recogds of its presence may be-seen daily ın the Times, 
furnished from the Obseivatory on Ben Nevis, but as yet Little 
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notice has been taken of its prevalence at sea, though it has been 
supposed to be more plentiful there than on land. 

During a voyage around the United Kingdom on the s.s. 
Ceylon in August last, we entered into the investigation of its exist- 
ence at sea, and used Moffatt’s papers for the purpose, obtained 
from Negrettt and Zambra, They were exposed in a perforated 
light wooden box, hung up in the open air on the deck of the 
ae in the shade, and noted and changed twice a day. 

t was found most prevalent in Cork Harbour (4), less so in 
Bantry Bay (2) and Oban Harbour (2), and nearly absent in 
Kingstown Harbour (1) and Leith Roads (1). 

In the open sea it was most shown in the /rshk Channed (4} 
and off the Lands End (4) ; next in the North Seas (3) and in 
the English Channel (2), and least in the Irish seas (1) and 
western coasts of Scotland (1). 

Ozone was found to be indicated in greater intensity during 
the prevalence of westerly winds in the English and Irish 
Channels, and Atlantic seas and Dutch seas, and less with 
easterly winds prevailing in the Irish seas, Firth of Forth, and 
west coasts of Scotland. 

The welocity of the winds seemed also to create a higher 
manifestation, as was seen during the gale from the south-west 
in Cork Harbour and the fresh north-westerly breezes on the 
south coasts of Ireland and east coasts of England. None, how- 
ever, of the observations approached those registered ın the 
Times from Ben Nevis (8-9), which amounted to double those 
noticed ın the seas around our coasts during the same period 
(August), supposing that the same papers and scale (Moffatt’s) 
were used for both sets of observations. 

Ozone was also found to exist in the cabin of the skip both day 
and night, but at a half intensity to that on the deck, due probably 
to the great difference in the movement of the air in the two 
places. 

The degrees of manifestation of ozone at sea here shown by 
no means$come up 4 expectation that it prevailed ın all its 
potentiality on the ocean, but of course a whole year’s observa- 
tion would be required to enlighten the subject and furnish a 
comparison with that on the land. 

Again, it may be possible that a/éséude may have something to 
do with its prevalence, more or less, as it appeared more on the 
top of Ben Nevis than on the level of the seas of the same coasts 
near it and at the same period of the year (August). 

Should this idea be of any significance ıt might be as well to 
search for manifestations of ozone at the base as well as on the 
top of mountains, and if similar results followed to these here 
pointed out it would establish the reputation of high level sites 
or great salubrity of atmosphere. W. J. BLACK 


August, 1885 





THE INTERNATIONAL BOTANICAL AND 
HORTICULTURAL CONGRESS, ANTWERP, 
1885 


HE [International Botanical and Horticultural Con- 
gress met at Antwerp on Sunday, August 2, in the 

hall of the Artistic, Literary and Scientific Club, the open- 
ing meeting being honouredeby the presence of a good 
many ladies The gathering was a representative one, 
and included many well-known European botanists and 
horticulturists. The Burgomaster of Antwerp opened the 
proceedings with a few appropnate remarks, and Prof, 
Ed. Morren, of Liége, having been made President of the 
Congress, took the chair, and a discussion was held on 
the flora of the Congo. After a short discussion the 
meeting adjourned to the Exhibition building, where the 
International Horticultural Show was being held, and 
which was formally opened &t one o’clock. Many of the 
plants exhibited were of great interest, and the whole of 
the collections were nicely and artistically arranged. At 
five o’clock the Congress visited the Plantin Museum, the 
old printing office of the Plantin Moretus family. The 
Museum is full of interest, and as the printing office from 
which the works of Lobel, Dodonaeus, and Clusius issued, 
doubly interesting to all botanists. Through the kindness 
of the Burgomaster of Antwerp a sheet had betn struck 
off for the members of the Congress, so that each was 
presented with a souvenir of the three great herbalists. 
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In the evening there was a concert in the garden of the 
Exhibition in honour of the members of the Congress. 

During Monday, Tuesday, and Wednesday the two 
sections of the Congress—the Botanical and Horti- 
` cultural—met in the Botanic Garden in the upper and 
lower halls of the Botanical Institute. The different sub- 
jects contained in the programme were duly discussed, 
and a resolution of Congress on the different points 
raised terminated each discussion. The method adopted 
at these meetings was one which might well be followed 
in other assemblies, and 1s one which reflects great credit 
on the President of the Organisation Committee, M. 
Charles de Bosschere. All the subyects to be discussed 
were treated of m longer or shorter papers, all of which 
were punted in the four fasciculi of the Preliminary 
Reports issued to the adherents of the Congress. In this 
way all the members had the subjects before them in a 
tangible form, and discussion was easy. Mught not the 
British Association take a hint from this? Without 
giving up the method at present followed, let the British 
Association add to their work a discussion on one or two 
subjects of importance, papers by special men to be 
printed beforehand, so as to be ın the possession of those 
who can discuss the subject at the meeting. 

The pie ke of discussion—twenty-two in number— 
were mostly of considerable botanical interest, others 
being purely horticultural, the question of the Congo 
being general. Perhaps the most important subjects 
were the discussions on botanical laboratones, on 
the amount of instruction in cryptogams to be given 
in different parts of the botanical course of study 
and the recent progress of botany in different 
countries. It 1s important to notice that the general 
opinion of the Congress was in favour of two kinds of 
botanical laboratouies, those of instruction and those of 
research, and there can be no doubt that in every society 
research should be encouraged in every way and be the 
highest object of their organisation. 

On the evening of August 3 the Burgomaster of Ant- 
werp held a reception at the Hôtel de Ville, which was 
very largely attended by the members. On the evening 
of August*4 Dr. Henn Van Heurck, the Director of the 
Botanic Garden, gave a most interesting series of micro- 
scopical demonstrations in the meeting-room of the 
Botanical Section. The application of the electric hght 
to microscopic work was shown, and nothing could exceed 
the perfection of the arrangement employed by Dr. Van 
Heurck. Surirella gemma, Amphipleura pellucida, and 
Noberts’s 19th band were shown in a manner which left 
nothing to be desired ; and in the case of Amphipleura, 
not only were the striz shown as distinctly as one is 
accustomed to see them in Navicula rhomboides, but, by 
illumination through the object-glass, the striæ were dıs- 
tinctly resolved into beads ; by oil-immersion lenses, of 
which, as of other object-glasses by all the best makers, 
Dr. Van Heurck possesses a remarkable series. The 
electric light employed is obtained by a bıchromate 
battery (Trouvé’s) and Dr. Helot’s photophore. As the 
photophore works equally well with an accumulator, and 
where there is no difficulty in getting the accumulators 
charged, no better illumination can be got, and this I 
would strongly recommend to all microscopists. Alto- 
gether Dr. Van Heurck’s demonstration will be remem- 
bered as,gone of the most interesting things connected 
with the Congress, On the evening of Wednesday there 
was a grand banquet, when the members spent a very 
pleasant evening together. 

On Thursday morning the Congress left by train for 
Brussels. On arrival, the members went to the Natural 
History Museum, and were shown through the building 
by the Director, who kindly admitted the members of the 
Congrass at an early hour. Next, the p proceeded 
to the Botanic Garden, where they were received by Prof. 
Crepin and others. The herbarium, museum, garden, and 





hot-houses were all inspected, and then the Menybers of 
the Congress were entertained in the orangery of the 
garden to a luncheon given by the Members of the Royal 
Botanic Society of Belgium. After luncheon the party 
proceeded, by tramway to Laeken, to visit the Winter 
Garden, which had been opened to them by his Majesty 
the King of the Belgiums. Mr. Knight, the Inspector of 
the Royal Gardens, accompanied the party, and pointed 
out the objects of interest. Friday was to be devoted to 
an excursion to Ghent, and Saturday to a botanic excur- 
sion in the neighbourhood of Herrenthals, Dolen, and 
Gheel, where the Members of the Congress were to 
disperse. I left the party at Brussels, spending Friday at 
Liége with Prof. Moiren, who showed me the splendid 
new laboratory in the pretty little garden under his 
charge. I afterwards visited Prof. Suringar at Leyden, 
and saw some of the treasures he has just brought back 
with him from the Dutch West Indian Islands, where he 
has been able to make extensive botanic collections of 
living and dried specimens. W. R. McNag 
August 31 


THE FAUNA OF THE SEA-SHORE* 


THE marine fauna of the globe may conveniently, in 
the pursuit of certain lines of scientific study, be 
divided into three groups according to the regions 
inhabited by ıt. There is the littoral fauna comprising 
the animals inhabiting the sea-shore and the shallow 
waters in its immediate neighbourhood, the deep-sea 
fauna, and the pelagic fauna, the latter occupying the 
surface waters of the ocean Each of these regions pre- 
sents certain marked peculiarities of conditions of exist- 
ence, and exhibits, in accordance with these, certain 
special characteristics in the composition and history of 
e origin of its fauna. The deep-sea is devoid of sun- 
light and therefore of plant life. It ıs dark, cold, and 
monotonous, being devoid of day and night and periodical 
or irregular changes of any kind. Its habitation probably 
dates from no very great antiquity. The ocean surface 
can support only a peculiar fauna of animals adapted for 
floating or constant swimming, and affords no shelters nor 
resting-places. 

As Prof. Lovén writes? : “ The littoral region comprises 
the favoured zones of the sea, where light and shade, a 
genial temperature, currents changeable in power and 
direction, a rich vegetation spread over extensive areas, 
abundance of food, of prey to allure, of enemies to with- 
stand or evade, represent an infinitude of agents competent 
to call into play the tendencies to vary which are embodied 
in each species and always ready, by modifying its parts, to 
respond to the influences of external conditions.” It is in- 
this littoral zone where the water 1s more than elsewhere 
favourable for respiration because of its aeration by the 
surf and where constant variation of conditions is pro- 
duced by the alternation of the tides that the ancestors 
of all the main groups of the animal kingdom came into 
existence, and all ike primary branches of the animal 
famıly tree first commenced to grow. It is here, probably, 
that the first attached and branchıng plants were deve- 
loped, thus establıshing a supply of food, and rendering 
possible the colonisation of the region by animals. 

The animals inhabiting the littoral region are adapted 
in most various ways to withstand and endure the special 
physical conditions which they there encounter—the 
action of the surf, the retreat of the tides, the numerous 
enemies, Either they burrow deep in the sand, or cling 
tight to, or even bork into, the rocks, or develop hard 
shells or skeletons, or protect themselves by other modi- 
fications Probably all hard shells and skeletons of 
marine invertebrata have thus onginated in the littoral 


t A Friday evening lecture at the Royal Institution, delrvered January 23, 
1885, by Prot H N. Moseley, F RS. 

2" On Pourtalesia, a genus of Echinoidia.” by Sven Lovén. (Stockholm, 
1883, p 86) . 
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zone fot purposes such as these. It is found that these 
hard structures tend to degenerate and disappear both in 
the pelagic and deep-sea regions. 

It isù most remarkable fact that almost all these shore 
animals in their early development from tha egg pass 
through free-swimming larval stages which are closely 
alike m form for very widely different zoological groups. 
As a familiar example may be taken the case of the 
common oyster. The egg of the oyster develops into a 
peculiar free-swimming larva known as a Trochosphere. 
It is globular in form and divided by a transverse band 
of cilia into a smaller anterior and larger posterior 
area, The mouth opens just behind the ciliated band. 
The larva swims actively by means of its cia. After a 
time it develops a pair of shells, and becomes meta- 
morphosed into an oyster, and attaches itself immovably 
by one of its shells to the sea-bottom. Its shells increase 
in size and thickness, and form a protection against its 
enemies. This same trochosphere larva is common to a 
vesy large number of Mollusca of all varieties and shapes 
in the adult condition, and an essentially similar trocho- 
sphere is common to a large number of annelids. It 1s 
most remarkable that there should be so close a re- 
semblance between the larva of two adult forms so widely 
different in all respects as an oysterand a worm. Anold 
explanation of such facts was that such actively-moving 
larvee were contrivances for procuring the wide diffusion 
of sedentary or less active adult forms, which might thus 
be conceived as of later ongin than the forms themseives. 
But if this were the case, it is inconceivable that having 
arisen from so widely different starting points, the larvæ 
should have attained so closely similar a structure. The 
only real explanation of the matter is that the common 
larval form represents a common ancestor, from which 
the various adult forms, in the existence of which it is now 
only a phase, diverged. There was thusa common freely- 
swimming ancestor of the annelids and mollusca, and it 
seems probable that the entire littoral fauna must have 
been derived originally ın remote antiquity from small 
primitive and simply organised free-swimmmg ancestors. 
All evidence seems further to point to the conclusion that 
the primitive ancestors of all plants were also free- 
swimming The free-swimming ancestral representatives 
of life no doubt partly inhabited the open sea, leading a 
pelagic existence, partly swarmed in sheltered bays and 
pools on the coasts, as the larve of the littoral animals do 
now. The free-swimming plants gradually produced 
attached descendants, which colonised the shores, and 
the animals, finding there a supply of food, gradually 
adapted themselves to the more complicated conditions 
of shore life. The late Prof. Balfour, in his far-famed 
work on “Embryology,” in discussing the character of 
larvæ of the kind under consideration, spoke of them as 

ssibly reproducing the characters of some ancestral 
orms ' which may have existed when all marme animals 
were free swimming.”! 

A peculiar instance in which there can be but little 
doubt, is that of the common barnacles. These in the 
adult condition are firmly fixed to supports of various 
kinds, and withstand the most violent action of the surf. 
The common acorn barnacles cover the most exposed 
bare rocks of our coasts, where the waves are heaviest, 
and nothing else can hve. They have developed the 
stoutest of shells to protect themselves. In the young 
larval condition, however, they are actively free-swimming 
larvee of typical crustacean structure, evidently adapted 
for pelagic existence, and to be fpund in swarms at the 
sea-surface, actively engaged in it. They attach them- 
selves, and become immovably adherent and sedentary, 
and invested by a shell, There can be no doubt in this 
case that the locomotive larva represents the ancestral 
ou for allied crustacea still exist ın abundance as 

ts. 


* F.M Balfour, ‘Comparative Embryology,” vol. u p 305- 
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A most important instance 1s that of the Echinoderms, 
the adults of the various groups of which, the sea-urchins 
starfish, brittle stars, holothurians, and crinoids are most, 
widely different ın form, and adapted in most various 
ways to shore life. Yet these all pass through free 
swimming larval stages which are most remarkably alike. 
Supposing the adult forms to have been antecedent, it is 
quite imposs:ble that a series of larvse could have been 
developed independently from starfish, echini, holo- 
thunans, and brittle stars, and have attained this remark- 
able coincidence of structure. This common larval form 
must represent the ancestral condition, the free-swimming 
pelagic ancestor from which the echinoderms have 
sprung. 

The fixed and mert sponges are developed from free- 
swimming ciliated larve, and Prof. W. J. Solas? has 
observed that the young larve of the sponge Oscarella 
fobularis are retained longer within the parent in the case 
of specimens occurring on the coast of Brittany than in 
that of specimens found in the Mediterranean. He 
attributes this difference to the influence of the quieter 
sea and absence of tides in the latter case. The larvee 
have come to be longer retained where the zisk of their 
loss by current and tide is greater. By the gradual 
action of similar influences, no doubt, the loss of larval 
stages in so many instances has come about. It 1s 
probable that there 1s a special tendency to such loss in 
the case of deep-sea animals. Hoek? has recorded the 
loss of the nauplius stage as a free-swimming one in the 
case of a deep-sea scapellum from a depth of 506 fathoms. 
One of the best examples of the special adaptation by 
modification of animals sprung from pelagic ancestors for 
littoral existence 1s that of the Madreporarian corals, the 
far-famed builders of reefs. Each coral colony is sprung 
from a locomotive planula larva, swunming by means of 
cilia. The larva attaches itself, and developes into a polyp, 
and acquires a hard skeleton, and by budding produces a 
large colonial stock. The massive stocks thus formed 
and strengthened form reefs which are barriers to the 
waves. They flourish in the water churned by themselves 
into surf, and thus specially aerated and fitted for their 
respiration, and between their branches and intefsticesthey 
sift out the fine pelagic animals on which they feed from 
the surface water. Probably the advantages thus gained 
is the cause of their assumption of the colonial form and 
development of their stout and massive skeletons. Poss- 
ibly this is the reason why scarcely any colonial Madre- 
poraria occur in deep water, although other colonial 
animals are abundant ın the depths. 

The origin of the vertebrata 1s a complex question, but 
they are probably sprung from a very simple free-swimming 
ancestor, as 1s shown by the survival of a simple ciliated 
gastrula as an early stage in the developmental history of 
Amphioxus. An exactly similar developmental stage pre- 
cedes the trochospheie form in the oyster, and the charac- 
teristic larvz ın the case of the echinoderms, and occurs ag 
an early stage in a wide range of other forms. From this 
ciated gastrula develops Amphioxus, one of the most in- 
teresting components of the fauna of the coasts, one of the 
most primitive of vertebrates now existing. The Ascidians, 
which are in the adult condition as mhabitants of the 
coasts, mere inert sacs, extreme instances of degenera- 
tion, are derived from free-swimming larve of pelagic 
habits which show distinct vegtebrate structuregand have 
myelonic eyes, which, as Prof. Lankester has pointed out, 
could only have originated m an animal! of pelagic habits. 
The Ascidians, before reaching their vertebrate larva 
stage, pass through a gastrula stage hke Amphioxus. It 
is possible, therefore, that their ancestors have twice 
taken from pelagic to littoral existence, having relinquished 
the shore for a period after their first expenence of it, and 
returned to ıt again ; whilst some of their close alligs, such 


2 W. J Sollas, Quart. Journ, Micro Sci., 1884, p 612. es 
* Report on the Cumpedia. Challenger Report, Zoology, vol. viii. p. 75. 
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as Appendicularia, have never resought the shore, and 
consequently have never degenerated to qualify for 
littoral life. The peculiar breathing apparatus adopted 
by the vertebrata occurs nowhere else in the animal 
kingdom except in the extraordinary worm-like Balano- 
glossus. The apparatus, as is well known, consists of a 
series of slits, opening from the exterior at the sides of the 
fore part of the body directly into the throat, the anterior 
part of the digestive tract. The water to be respired is 
taken in at the mouth and ejected through the gill shits. 
The late researches of Mr. W. Bateson, of Cambridge, 
have shown that Balanoglossus, besides breathing by 
gill shts, shows many other remarkable affinities, both in 
structure and development, with the vertebrata. Now, 
Balanoglossus, a shore-inhabiting form which lives 
buned ın the sand, is developed from a most remarkable 
larva known as Tornaria, which is mtermediate in form 
between a Trochosphere and a star-fish larva. It 1s quite 
possible that this extraordinary Jarva Tornania may point 
to the former eustence of a primitive pelagic ancestor 
common to the Annelids, Echinodermata and Vertebrata. 
Possibly the use of gill slits as a respiratory apparatus 
first arose in a shore-inhabinng ancestral form, such as 
Balanoglossus, and hence their presence at the anterior 
extremity of the body, that nearest to the surface when 
the animal is concealed in the sand. 

It appears not impossible that Amphioxus may once 
have possessed a larval stage somewhat resembling 
Tornaria, following on its gastrula stage, and has lost 
it just as one species of Balanoglossus has lost the 
Tornaria stage. -The developmental history of only one 
species of Amphioxus is as yet known, and investigation 
of that of other species may yet reveal something of the 
kind suggested. 

The littoral zone not only became itself stocked with 
an immense variety of specially adapted inhabitants, but 
has given off colonists to the shies other faunal regions. 
The entire terrestrial fauna has sprung from colonists 
contributed by the littoral zone. Every terrestrial verte- 
brate, every frog, reptile, bird, and mammal, bears in its 
early stages of development the gill shts still perforating 
its throat*as in its aquatic ancestor. The tadpole still 
uses them when young for breathing, though they close 
up completely in the adult frog and in all the higher 
vertebrates before birth. In some of the tailed Amphibia 
like the Axolotl, the breathing is by external gills and 
also by lungs which are modifications of the air-bladder of 
fish. In these the gill slits remain open, although they 
have no longer any respiratory function. It is amusing 
to watch tame Axolotls when fed in aquariums with large 
worms. They snap the prey down hurriedly and close 
their mouths, but usually in a moment or two their throat 
begins to twitch uncomfortably as if intensely tickled, 
and one end of the worm appears out of one of the gill 
shts, and the worm soon wnggles its way out again. 
Often the Axolotl catches it again by the free end before 
the other is completely out of the gill slit, and begins 
another cals! to swallow it, and the process is some- 
times repeated several times before actual deglutition is 
effected. The gill slits are evidently a considerable incon- 
venience to the Axolotl. The frog is much better off in 
having them closed, but man himself ıs not in a position 
entirely to despise the Axolotl: his lungs are denved 
from thessame source originally, namely, modifications of 
the air-bladder of a remote aquatic ancestor, an inhabitant 
of the sea-coast, and they open into the throat just behind 
the tongue. In man there ıs a lid to close this opening 
and a contrivance to pull it under the tongue when 
swallowing takes place; but every one knows the agony 
entailed by getting a crumb the wrong way—an accident 
very much akin to that of the Axolotl, and similarly 
entailed by the use of a single passage for two different 
purposes—feeding and respiration. 
suffering the naturalist 1s inclined to turn traitor and 
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long that he had been produced in accordance with the 
hypothesis of special creation rather than evolvet under 
the laws of natural selection. The existing arrangement 
must not be regarded as of inevitable necessity. The 
vertebrates are the only animals which breathe- through 
their mouths, All other animals have separate passages 
for respiration and feeding. The common snail has a 
separate breathing passage completely apart from its 
mouth, the land crab breathes by openings at the bases 
of its legs, the scorpion by openings on its abdomen, 
and the insect by numerous apertures on the sides of its 
body. All these animals cannot, like man, choke them- 
selves, 

Only the pentadactyle vertebrata have adapted them- 
selves completely for terrestrial respiration, but several 
fish have; by special modification of their gills, become 
able to remain out of water for almost indefinite periods. 
Most remarkable amongst these is Periophthalmus, one 
of the Gobiadz inhabiting mud flats on the sea-shore in 
Australia, Ceylon. Fiji, and other eastern tropical regions. , 
It hops along the mud with the greatest agility and so 
fast that ıt is most difficult to capture, and even refuses 
to take to the water when driven to it, skipping along its 
surface, and resting on projecting stones. It even climbs 
high up the mangrove trees and sits on the branches. 
All modes of air-breathing are derived by modification 
from aquatic breathing apparatus, except, perhaps, in the 
case of the air-breathing tracheata, the insects and their 
alhes, in the ancestor of which, represented by Peripatus, 
the respiratory tubes or tracheæ were probably first 
formed as modifications of skin glands. 

Littoral animals of most various kinds have-taken from 
marine to terrestrial lıfe no doubt by gradual adaptation, 
owing to exposure by the tides. Crustacea seem to have 
the greatest power of thus adapting themselves to aenal 
respiration by slight modification of their gull apparatus, 
so as to permit it to act as a lung. Nothing is more 
astonishing to the naturalist in tropical countries than to 
find large crabs amongst the vegetation far inland and 
high up mountains. But land crabs are not confined to 
the tropics; ın Japan they may be met with walking 
across the high roads far inland, and 4000 feet above 
sea-level. One of the most remarkable instances is that 
of the cocoanut climbing crab, Birgus latro, which has 
developed, as Prof. Semper has shown, a regular pair of 
lungs out of the walls of its gill cavities. The animal 
was originally a hermit crab, but got too large for any 
shell, and thus developed hard plates on the surface of 
its body for protection instead, Close allies, but of much 
smaller size, swarm in some Pacific islands. They 
always bear shells, and carry them with them when they 
climb the trees and bushes. I have caught hold of the 
shell of one of them as it clung to the top of a branch, 
thinking that it was a land-mollusk, and have been 
astonished by receiving a sharp nip from a pair of claws. 

The oldest-known air-breathing animals, so far as geo- 
logical evidence goes, are scorpions and insects. An 
ally of the cockroach and two scorpions have lately 
been obtained from Silurian strata. e close affinities 
of the scorpions with the king crabs, and thus with the 
Trilobites, is a most interesting matter, which has lately 
been urged by Prof. Ray Lankester. He suggests that 
the lungs, by means of which the scorpions breathe air, 
are modifications of the gill pan of the king crab, which 
have become inverted for the purpose. The lung open- 
ings of Scorpio correspond with the gill plates of Limulus 
in position and number Hence, possibly, the scorpions, 
and with them the re$t of the Arachnida, are sprung from 
ancestral allies of the king crab and the Eurypterids, 
having passed from a Itttoral to a terrestrial existence. 

It seems possible that birds were originally developed 
im connection with the sea-coast, and were fish-feeders. 
The tooth-bearing birds discovered by Prof. Marsh, such 
as Hespeiornis and Ichthyornis, were marine aquatic 
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birds. Hesperornis ved in a shallow tropical sea sur- 
rounding the present Rocky Mountains, then a group of 
islands. The modern penguins show some remarkable 
points gf affinity to reptiles ın the structure of their feet, 
and probably their embryonic development, when worked 
out, may throw much light on the past history 8f birds. 

Some of the extinct Dinosauria which show remark- 
able affinities with birds were at least aquatic in 
habits. 

The fauna of the coast has not only given ongin to the 
terrestrial and freshwater faunas, it has throughout all 
time since life originated given additions to the pelagic 
fauna in return for having received from it its starting 
points. It has also received some of these pelagic forms 

ack again to assume a fresh littoral existence. The ter- 
restrial fauna has returned some forms to the shores, such 





as certain shore birds, seals, and the Polar bear; and 
some of these, such as the whales and a small oceanic 
msect, Halobates, have returned thence to pelagic life. 

The deep-sea fauna has probably been formed almost 
entirely from the httoral, not in most remote antiquity, 
but only after food derived from the débris of the littoral 
and terrestrial faunas and floras became abundant in deep 
water. It was in the littoral region that all the pri 
branches of the zoological family tree were formed ; 
terrestrial and deep-sea forms have passed through a 
littoral phase, and amongst the representatives of the 
littoral fauna the recapitulative history, in the form of 
series of larval conditions, 1s most completely retained. 
It is for this reason that the researches carried on at 
marine laboratories on the coasts have yielded in the last 
few years such brilhant results. 





BALLOON PHOTOGRAPHY 


RECENT experiments in photographic aërostation, car- 
ried out by M. Gaston Tissandier, with the assistance 
of M. Ducom, have been attended with very complete and 
satisfactory results. The photograph reproduced by helio- 
gravure in Figs. 1 and 2 was taken at an altitude of 605 
metres over Paris ; others which were taken did not give 
such perfect results; nevertheless, some of them surpass 


in distinctness any yet taken by the same method. The 
ascent took place at Auteuil on June 19, M. Ducom 
attendin; cially to the photography, while M. Tis- 
sandier Tokat ter the balloon. The photographic 
apparatus arranged in the car is shown in Fig. 3. The 
ascent took place at 1.40 p.m. with a south-west wind. 
Ten minutes after starting a first photograph was taken 
at 670 metres; soon afterwards another was taken at 
about the same height, ın which a bridge, quay, public 





Fic. 1.—Reproduct on by heliogravure of a plate taken at a height of 605 metres above Paris, showing the Seine, withetwo boats, Pont LonisfPhilippe, 


gate of the 


office, fifteen cabs, a tramway, and the people in the 
streets were clearly reproduced. «At 605 metres. the 
photograph here reproduced was obtained, but unfortun- 
ately heliogravure does not produce an exact fac-simile in 
the fineness of the details. The smaller plan (No. 2) 
shows the exact topography of the place. When the 
photograph itself is examined through a magnifying glass 
1 Abstract from La Natyre. 


ôtel de Ville, &c. 


many details are discovered, such as the coils of a rope 
mooring a boat to the shore, the passers-by, &c. On the 
photograph, too, the chimneys may be counted forming 
a number of small black spots on the roofs. A picture of 
great clearness, but rather greyish, was taken a few 
minutes later at an altitude of foo metres above the prison 
of La Roquette; and another at the moment of leaving 
Paris at 820 metres. Beyond the city two more 
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photographs were taken at greater altitudes—one at 1000, 
and one at 1100 metres. Hence in crossing Paris, between 
1 40.and 2.12, or in twenty-two minutes, five photographs 
were obtained. It would be easy to have two or three 
photographic apparatus with an operator in the car for 
each, and thrs to obtain a series of views. By this 





method a series of topographical documents of incom- 





Fic. 2.—Explanato lan of above 1. Gate of the Hôtel do Ville 2. 
Quay of Hôtel de Ville. 3. Rue de Brosse Old Lobau Barracks. 
5. Rue de l'Hotel de Ville 6 Louis Philrppe Bndge. 7 and 8. Baths. 
Rue do Bellay. ro Quai de Bourbon. 11. i d'Orleans. 12. 

ont St. Lows 13 and 14. Boats. xs. Pier. 


parable precision might be obtained. Amongst the views 
taken during this ascent those which are perfect in point 
of clearness are those taken at the moment when the rays 
of the sun fell directly on Paris. Good light is absolutely 
indispensable, and, in spite of the photographs being 
instantaneous, the car should be kept perfectly free from 
oscillation at the moment the picture is being taken. 
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The operator and occupants of the car mustgat that 
moment remain perfectly stil. The movement of the 
balloon has no injurious effect on the clearness of the 
proofs obtained ; ın the present instance the cutrent of 





Fic. 3—Arrangement of photographic apparatus in the-balloon. 


air was somewhat rapid, for the balloon traversed Paris 
at its greatest width, 11 kilometres, in thirty-two minutes. 
The rapidity of the wind increased subsequently to much 
more than this. After taking Saat a ae of the earth 
below, the apparatus was turned upwards to obtain views 
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Fic. 4-—Diagram of the ascent of the “ Commandant Rivière” balloon from Paris to Les Rozais, near Rheims, June 19, 1885. 


of the clouds; but the white clouds which reflect the rays 
of the sun with great intensity, did not give good results. 
The apparatus will require special arrangement for this 
work, and in their next expedition the aé#ronaut-photo- 
graphers hope to obtain something more complete than 
they haye done. Their experience on the whole is that 
photographs may be obtained in a balloon as beautiful 
and clear as the best produced on “evra firma. Thanks 


to the instantaneous process, to the extra-sensitive plates 
produced to-day, and ‘to other modern improvements, 
aerostatic photography has a great future. It will give 
plans which will exceed in precision and clearness the 
most pains-taking maps; it will be a powerful ally of 
mulitary art, for it will admit of obtaining a reliable plan 
of fortresses or of hostile works. At a height of 600 
metres a balloon has nothing to fear from artillery fire, 
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and the photographer can operate as safely in his car as 
in his studio. It will also add to the resources of photo- 
graphy, for there are no places on the eaith’s surface 
inaccessible to a balloon. 

The ascent here described had for its maia purpose 
photography ; but it had also some meteorolcgical 
interest. The ascent began at 1.20; and at 3.20, at an 
altitude of 1100 metres above Meaux, another balloon, 
which ascended some time after them, was met with. 
They were actually in a frequented aeronautical route— 
an aërian river. At Meaux Nadar descended in 1863; 
M. Tissandier himself landed at the same place in 1872, 
and several other descents were made there. A little 
farther, at Château-Thierry, on a prolongation of the line 
from Paris to Meaux, M. Tissandier and M. de Fonvielle 
made an extraordinary descent in a storm in 1869, when 
they were dragged along the ground four kilometres in 
five minutes. They travelled from Paris to ChAteau- 
Thierry, a distance of 80 kilometres as the crow flies, in 
35eminutes—the most rapid balloon voyage on record. 
On the present ascent, at an altitude of 1000 to 1400 
metres, an aerial current of considerable speed prevailed ; 
it was estimated at about 40 kilometres an hour. At 1400 
metres a mass of white translucid clouds stretched across 
the sky and floated in the upper part of the aerial current. 
Above this, again, the air was calm ; small white clouds 
remained immovable at 2000 metres, and the sun was 
very hot. After having descended close to the earth 
above Château-Thierry, ıt was decided to rise above the 
clouds amongst which the aeronauts had just been. At 
6 o'clock, at a height of 1900 metres, they observed the 
shadow of the balloon projected on a white ground of 
clouds ; the latter formed a small greyish circle, sur- 
rounded by an aureole of the seven colours of the -rain- 
bow. When they approached the clouds, it was only the 
shadow of the car and of the lower part of the balloon of 
which tbe projection could be distinguished, and the 
aureole assumed a larger diameter. This remarkable and 
beautiful phenomenon resembles that of the spectre of 
the Brocken. At 6 10 the descent commenced; the balloon 
crossed the bank of clouds, and the surface of the earth, 
when it came in sight, looked grey and dull compared 
with the magnificent regions of the upper atmosphere. 


RADIANT LIGHT AND HEAT! 
IH. 
Radiation and Absorption—-Terrestrial Applications. 


HAVING now established the Theory of Exchanges, 

let us inquire at greater length into the nature of 
the radiation from bodies of different kinds. For this 
purpose we shall adopt the well-known classification into 
solids, liquids, and gases, and shall select as the type of a 
solid body (as far as radiation 1s concerned) a black sub- 
stance like carbon. We must do this because, in order 
to obtain the greatest amount of radiation from such a 
body at a given temperature, it must be of sufficient 
depth to be practically opaque, or athermanous, for the 
heat of that temperature, and it must have a non-re- 
flective surface. Now carbon or lamp-black possesses 
these properties, if not completely, yet to greater perfection 
than any other substance that we know of; and on this 
account we shall select it as the type of radiating solid 
bodies. 

Then as regards liquids, we have no doubt an amount 
of surface-reflexion, which will have the effect of diminish- 
ing the radiation, and also of -polarising it, to some 
extent. In this respect a liquid surface may be regarded 
as equivalent to a polished solid surface, so thar henide 
and polished solids may be classed together as giving out 
an amount of heat somewhat less than that given out by 
the typical black surface. 

But while there 1s no marked distinction ia radiation 

s 1 Continued from page 399 
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between solids and liquids, if only the depth of substance 
be sufficiently great, the radiation of gases 15 essentially 
different. This difference consists in the fact that while 
solids and hquids radiate all kinds of heat possible to the 
temperature, gases radiate only a few. We shall best 
perceive this distinction if we confine ourselves to rays 
which affect the eye, and view these by means of the 
spectroscope. 

We have already explained how this instrument draws 
out a thread of white light into a parti-coloured ribbon, 
red at the one end and violet at the other. Now if our 
thread of white light be a thread of platinum, or, better 
still, of carbon rendered incandescent by means of 
electricity, we shall no doubt obtain the spectrum above 
mentioned. But if our source of light be a row of in- 
candescent gaseous particles, we shall obtain something 
very different. Instead of a long, continuous, variously- 
coloured ribbon, we shall have a few discontinuous threads 
of light emerging from a dark background, each such 
thread or image having of course its proper spectral 
position ; that is to say, if the gas gives out a yellow ray, 
this will appear in the yellow region of the spectrum ; if a 
red ray, in the red region, and soon. Such spectra may 
either be thrown upon a screen, or viewed through a 
telescope—sometimes it is possible to throw them upon a 
screen and render them visible to a large audience, but 
sometimes this is not possible. In all cases, however, 
they may be thrown into a telescope and viewed by the 
individual observer. 

Weare thus in a position to formulate the distinguishing 
characteristic between the spectra of solids and hquids, 
and those of gases, the former giving out a continuous 
spectrum, consisting of all the rays of hght possible to 
the temperature, while the latter give a discontinuous 
spectrum, consisting of a few bnght lines on a dark 
background. 

We can, in an imperfect manner, assign a 1eason for 
this behaviour. In a solid, or even a liquid, the various 
molecules are near together, so that no individual is free 
from the trammels of its neighbour ın its vibrations. On 
the other hand, it 1s not so in a gas, or at least in a gas of 
which the molecules are very far from one another. 

Here one individual 1s for the most part of its existence 
free from the trammels of its neighbours, and is able to 
vibrate after its own fashion and in a way to suit itself, 
just as freely as a bell, or the string of a musical instrument. 
It thus gives out, as it were, its own peculiar note, or 
series of notes, these notes being here, however, rays 
which have a definite place in the spectrum, instead of 
sounds which have a definite place in the musical scale. 
But whilst there is a great amount of freedom amongst 
the molecules of a gas, we must not carry this conception 
of things too far, or suppose that in a compound gas at 
ordinary temperatures we haye nothing but a series of 
perfectly similar molecules practically independent of one 
another. 

The particles or molecules of such a gas are far from 
being in a state of rest, and we may imagine them to be 
running about in straight paths, except when they are 
deflected by dashing against a neighbour, or against the 
sides of the containing vessel. It will thus be seen that 
the molecules are not quite free. In fact, a molecule per- 
fectly remote from neighbours, travelling, for instance, in 
free space, and remote from the sun, would hawe no more 
inducement to vibrate than a bell would have under 
similar circumstances, It is the collision with its fellows 
that will generally cause it to vibrate, but ıt 1s sufficiently 
independent to vibrate according to its own laws. Indeed, 
we are in a position to assert that a great portion of that 
energy which constitutes ordinary heat in a gas is derived 
from this motion of the molecules in straight lines, while, 
again, the radiation of the gas is caused by the wbrations 
of the molecules after*they have been in collision with 
one another, or with the sides of the containing vessel. 
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Now in a compound gas these collisions sometimes 
cause dissociation of the compound molecule into more 
elementary constituents, which constituents will probably 
afterwards combine again, so that we may imagine that 
1n such a gas (see “ Heat,” by Prof. Tait, page 203) equ- 
librium is maintained by a constant amount of dis- 
sociation, accompanied by an equal amount of recombi- 
nation. It1is thus apparent that we have not here perfect 
simplicity and uniformity of molecular structure, and 
without discussing the question whether a simple mole- 
cule might or might not be expected to vibrate in only 
one way, we can readily imagine that the spectrum of 
such a gas should present us with more than one mode of 
vibration ; that is to say, more than one spectral line. 

Again, circumstances which conduce to proximity of 
molecules, and to the action of molecules upon each other, 
tend to bring about a state of things similar to that which 
we have in liquids and solids; that 1s to say, they will 
favour the enussion of various kinds of rays, while on 
the other hand, the characteristics of a gaseous spectrum 
will be-best shown by a perfect gas, that is to say, by 
a gas which 1s far removed from any tendency to con- 
densation. A rare gas at a high temperature will possess 
these properties. 

Having now defined the charactenstics of the spectra 
of solids, liquids, and gases, let me say a few words about 
the methods by which we obtain gaseous particles heated 
to a high temperature. These are obtained in two ways. 
First, by means of flames, such as that of a Bunsen’s 
burner, into which the particles are introduced. In such 
flames we may imagine that we have before us a certain 
number of the particles of a certain gas all, or nearly all, 
heated to a temperature somewhat approaching that of 
the flame. The substance will probably have been intro- 
duced into the flame in a different chemical state from 
that in which ıt appears ın giving out the hght; for in- 
stance, we may introduce into a spirit-lamp a little 
chloride of sodium, or into a Bunsen’s burner a little bi- 
carbonate of soda. The flame becomes immediately of a 
be nature, giving us the double line D, or the yellow 
ine of incandescent sodium vapour, and this affords us 
evidence tlfat dissociation has taken place, In hkemanner 
the red line produced by salts of Lithium, the green line 
produced by those of Thallium, and so on, are indications 
that the compound saline molecules have become disso- 
ciated in the flame, 

The second way of producing gaseous spectra 1s by an 
application of electricity, as when a high tension spark 1s 
sent through a tube containing a small quantity of a 
given gas, or a vacuum tube, as this is sometimes called, 
We have then a momentary flash, consisting of the rays 
which characterise the spectrum of the gas through which 
the discharge has passed. It is probable that in this 
case only a portion of the particles filling the tube have 
been brought to the high temperature which 1s denoted 
by the discharge. 

Before proceeding further, it may be well to mention 
that while fiom the title of our subject we must neces- 
sarily consider the spectrum to some extent, yet this 1s 
not to be regarded as a treatise on the spectroscope and 
its applications, which formed the subject of a previous 
set of essays in the NATURE Series by Mr. Lockyer. We 
shall discuss the subject in a somewhat different manner, 
and also gwe more especiak attention to those branches 
which had not yet been developed when Mr. Lockyer 
wrote his work. With these preliminary remarks, we 
shall divide the subject before us into two sections. 

(1) Radiation and its consequences. 

(2) Absorption and its consequences. 

_in the first we shall discuss radiant spectra to a con- 
siderable extent, but shall not entirely confine our remarks 
to theseephenomena; while in the second we shall dis- 
cuss absorption spectra to a considerable extent, but 
shall not entirely confine ourselves to spectral absorption. 
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There is likewise another convenient way of fividing 
our subject, namely, in its application to terrestrial and : 
celestial phenomena, 

Combining, therefore, these two principles 8f sub- 
division, we shall, in the first place, treat of terrestrial 
applications of the laws of radiation and absorption, and 
in the next place of their celestial applications; and, 
finally, we shall discuss the light which both of these 
branches together appear to throw upon the ultimate 
constitution of matter. 

With regard to our own Earth, it is abundantly evident 
that the great bulk of the heat which it receives 1s from 
the radiation of the sun, while, on the other hand, the 
great bulk of the heat which it loses is through radiation 
into space. 

There ıs a sort of balance kept up between the gain on 
the one hand and the loss on the other, ın virtue of which 
we are placed under conditions in which life is endurable, 
and for the most part pleasant. The variations in these 
conditions in temperate latitudes may sometimes cause 
distress to the weak, but they are not less the source of 
enjoyment and vigour to the strong ; and, as a matter of 
fact, the most energetic races of mankind are they which 
dwell in those favoured regions that are neither too cold 
nor too hot. 

Inasmuch as the regions near the equator are hotter 
than those near the poles, it follows that there 1s greater 
radiation into space from the former of these than from 
the latter. If, therefore, we could imagine an observer to 
be placed many thousand miles above the earth, having 
an eye capable of distinguishing dark rays, and to regard 
that portion of the earth uniluminated by the sun, his 
eye would receive more rays from the equatorial than 
from the pola: regions. 

On the other hand, the polar regions being manifestly 
colder than those of the equator, we have convection 
currents of hot air passing in the upper atmospheric 
regions from the equator to the poles, and cunents 
of cold air passing in the lower atmospheric regions 
from the poles to the equator. These latter are known as 
the Trade Winds, and the former as the Anti-Trades. In 
like manner we have in all probability’currents of hot 
water passing in the upper oceanic regions from the 
equator to the poles, and currents of cold water passing 
in the lower oceanic regions from the poles to the equator. 
It is not, however, our object to dwell on these phenomena 
here ; suffice ıt to say, that our well-being depends on 
the balance between the radiant heat which we receive 
from the sun and that which we give out into empty 
space. 

The phenomena of dew form an exceedingly good ulus- 
tration of the laws of radiation. This subject was first 
investigated by Dr. Wells, an English poysician, When 
the sun has sunk beneath the honzon of any place, bodies 
of small mass and great radiating power for dark heat, 
such as the leaves of plants, become quickly cooled by 
their uncompensated radiation into space. They thus 
cool the air around them, until this air becomes so cold 
that it can no longer retain in the viewless state the 
aqueous vapour which it holds; part of this is conse- 
quently deposited in the form of dew, or of hoar-frost, if 
the tem ture be sufficiently low. 

The following are the laws which regulate the deposition 
of dew — 

1) Dew is most copiously deposited under a clear sky. 
2) And with a calm state of the atmosphere. 
3 It is most copiously deposited on those substances 
which have a clear view of the sky. 

4) And which are good radiators and of small mass, 
And which are placed close to the earth. 

The first of these conditions is esséntial, because the 
cooling which poe the deposition of dew is owing to 
radiation into free space. 

If there are clouds, these will radiate back to the body, 
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and thu’ prevent it from cooling fast enough. We see, 
likewise, the necessity for a calm scat Saeki when we 
reflect that dew can only be deposited by means of the 
body cOoling the air around it; now if this air is con- 
stantly renewed, ıt cannot cool this large body of air to 
any great extent, and hence dew cannot be formed, 

It 1s very manifest why the body must have a clear 
view of the sky, and why it must be a good radiator in 
order to promote the deposition of dew. Also why it must 
not be of a great mass, for, if ıt were, the heat from the 
interior might be condiicted to the surface, and thus keep 
up the temperature. 

Finally, the substance must be near the earth, for, if 
not, the cooled air will fall down, giving place to warmer 
air. The body will thus have a larger mass of air to cool, 
and ıt will less easily succeed in bringing this mass below 
the dew point. I shall return to this subject at a later 
stage, when the part played by the aqueous vapour of the 
air is taken into account. Let me here state that there 
are regions in the earth where dew forms an important 
factor in agricultural operations. 

The artificial warming of our rooms is at present 
accomplished very much by radiation. An ordinary fire 
of coal or wood acts by this process. The heated car- 
bonic acid gas which is the product of the combustion is 
carried up the chimney and out into the aur, so that all 
that remains to heat the room ıs the light and heat given 
out by the glowing fire. 

It is by no means an economical use of heat, but there 
are other considerations besides those derived from 
economy, and an open fire will always be chenshed by 
those nations whose social life is greatly within doors. 

The burning of gas in order to obtain illumination has 
nothing to recommend it. As it 1s used at present, it 
gives out a great deal of heat compared to its light, as 
well as a quantity of carbonic acid, and othe: products 
still more deleterious. 

It ought to be replaced by some kind of electric light, 
such as that proposed by Swan, where a thread of carbon 
is kept at a high temperature ina glass vacuum by means 
of an electric current. There the luminous effect is ve 
large in comparison with the heat produced, besides whic 
there ıs no foul air or other hurtful product. 

If we regard radiation as a means of increasing our 
knowledge, apart altogether from its primary and indis- 
pensable action in rendering us acquainted by means of 
vision with the objects around us, we cannot have a better 
instance than that which is given us in spectrum analysis. 
Here, in the first place, a little reflection will convince us 
that we can gain hardly any knowlege by this means of 
the nature of a luminous solid or hquid body, for all such 
bodies at the same temperature will give out all the 
various rays which are possible to that temperature. 
There is, therefore, no means afforded us by their spectra 
of distinguishing one from another, so that spectrum 
analysis ıs here impossible. 

It is very different, however, when we come to gases 
which give out spectra consisting of bnght lines in 
a dark background. Here there are various laws which 
combine not only to make spectrum analysis possible, but 
to constitute it an extremely delicate instrument of re- 
search. Jn the first place, we have the law that the lines 
given out by any one elementary vapour are different in 
spectral position from those given out by any other. 

econdly,as a rule such bright lines remain in therr places 
throughout a great temperature range Thirdly, an ex- 
ceedingly small amount of the seelement in question ıs 
generally sufficient to produce the lines. 

It is stated that by means of the spectroscope the 
presence of less than one two-hundred-milhonth part 


I 
(a of a grain of sodium may be detected. 


Indeedythe difficulty is to get md of the sodium line in 
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an insular climate like ours, surrounded by sea-water 
which contains chloride of sodium. 

There are three chief points for consideration in the 
study of gaseous spectra :— 

(1) The effect produced by increasing the pressure of 


the gas. 

(o The effect produced by giving the gas a motion to 
or from the observer. 

(3) The effect produced by increasing the temperature 
of the gas. 

The effect produced by increase of pressure consists in 
a widening of the bright lines. This subject was first 
studied by Frankland and Lockyer, who found that all 
lines are not affected by pressure to nearly the same 
extent. The F line produced by incandescent hydrogen 
was found by them to be peculiarly subject to an increase 
of pressure, widening out in certain cases to a really 
remarkable extent. 

Lockyer, who has since greatly studied this subject, is of 
opinion that it is not pressure per se that is influential in 
thickening the lines, but rather the /reguency of encounters 
of precisely similar molecules. An important application 
of this law of pressure has been made by Lockyer, who 
has for this purpose used the electric arc, placing the slit 
of his spectroscope so as to embrace a section of this arc 
mid-way between its terminals and at right angles to its 
length. Now in the heart or central axis of this arc the 
gaseous particles which give out the light may be sup- 
posed to be somewhat near together, whereas at the 
border or circumference they are comparatively far apart. 
When the spectrum of such a transverse section is taken, 
this is fan to consist of a number of bright lines, some 
long and some short. The long lines are those which 
remain visible even when the Ee are far apart, while 
the short lines are those which require a greater nearness 
of partıcles to come out, and are therefore confined to 
the central regions of the arc. 

Suppose now that we take the spectrum of such an ar 
from terminals composed of absolutely pure iron, an 
that by this means we obtain a number of long and 
short lines, charactensing the spectrum of this metal in 
the state of vapour. s 

Suppose next that we obtain the spectrum of some 
other metal, such as copper, which 1s not chemically pure 
but which, we suspect, contains a little iron. We sh 
obtain, of course, the copper lines well defined and in- 
tense, A/ws an indication of the iron lines; but inasmuch 
as the iron particles are here few and far between, the 
iron lines which make their appearance will be those 
which do not require great nearness of particles in order 
to come out—in other words, they will be the long iron 
hnes, and not the short ones. In searching spectro- 
scopically for an impurity it is thus only necessary to 
direct our attention to the long lines of the various metals 
which we suspect to be present. Thus the whole process 
of comparison is made much simpler, and we are enabled 
likewise to obtain with comparative ease the true spectra 
of the various elements. 

Let me now say a few words about the effect produced 
by a motion of the radiating gas to or from the observer. 

| Suppose that a tram car starts from a station every five 
minutes ın a certain direction, and that we are walking 
briskly /owards this station, we shall meet the cars oftener 
than every five minutes. Qn the other hang, 1f we are 
walking briskly from the station, they will overtake us 
less frequently than every five minutes. Suppose, again, 
that the whistle of a locomotive engine strikes the air 
I,coo times every second, then if the locomotive be at 
rest, we know from the theory of sound that the one 
blow will have advanced about 13 inches before the next 
is delivered to the air. 

If, however, the locomotive engine be itself ¢ravelling 
in this direction, it is evident that the interval between 

the blows will be less, for the engine may have itself 
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advanced one inch during the tıme that the last blow has 
advanced 13 inches, and thus the distance between the 
two blows will be 12 inches, or one foot. If, therefore, an 
observer be standing on a rauway platform and a railway 
engine be advancing at full goed: whistling as it comes, 
the interval between the blows will be less than usual, or 
the note will be shriller than if the engine were at rest. 
On the other hand, when it has passed the station and 1s 
rapidly receding from the observer, the interval will be 
greater than usual, and the note less shrill. 

It 18 precisely the same with regard to hght. If a 
lumimous body emitting rays of definite wave length be 
moving towards the observer, the wave length will be 
lessened and the ray pushed forwards to the more re- 
frangible side of the spectrum. If, on the other hand, 
it be moving from the observer, the wave length will be 
increased, and the ray pushed backwards to the less re- 
frangible side of the spectrum. 

The only difference between light and sound is that the 
former moves so fast, that in order to get an appreciable 
alteration ın wave length we must have a luminous body 
moving from or towards us with velocities much greater 
than we can produce expenmentally, whereas in the case 
of sound we can make the experiment.’ 

Nevertheless 1f we go to the surface of the sun, or to 
the fixed stars, we shall find luminous objects moving 
from or towards us with velocities sufficiently great to suit 
our purpose. 

Let me now say a few words on the effect produced on 
some gaseous spectra by increasing the temperature of the 
gas. It ıs quite certain that at comparatively low tem- 
peratures such spectra are more complicated than they 
are when the temperature is high. In the former case 
they frequently present a fluted anpe anke while in the 
Tatter we have spectra composed of a few bright lines on 
a dark background. 

In some cases an increase of temperature entirely 
changes the character of the spectrum, so that certain so- 
called elementary substances may be said to have two or 
more spectra. In general, however, we have, notwith- 
standing these remarks, the great feature already men- 
tioned of a persistence of the more permanent spectral 
lines, more especially in the case of metals, throughout 
a large temperature range. zi 

By means of spectrum analysıs we have discovered the 
existence of several new elementary metals, all of which 
are very sparingly distributed. 

Bunsen was the first to detect two new elementary 
metals, cæsium and rubidium. Shortly afterwards Crookes 
discovered thallium, Messrs. Reich and Richter indium, 
and other elementary metals have since been discovered 
by the same means. 

It ıs now tıme that something should be said about the 
phenomena of absorption. Since gases have small 
radiating powers, they may naturally be supposed to have 
small powers of absorption. We know, for instance, how 
feeble ıs the absorption of pure air for luminous rays, or 
even for ordinary heat rays. Tyndall has studied the 
absorptive power of gases for low temperature heat, and 
has come to some very interesting conclusions. The 
following table embodies the results of his experiments :— 


Comparative 'absorplim of various gases, cach of the pressure 
es 


of a inch. 

Air Den agn a I Nitric oxide 1590 
Oxygen. wee I Nitrous oxide s.. 1860 
Nitrogen sh Dias I Sulphide of hydro- 
Hydiogen nao ue ae I Ge O wee ee S ee 
Chlorine 60 Ammonia ... 7260 
Bromine : 160 Olefiant gas 7950 
Hydrobromic acid 1005 Sulphurous acid 8800 
Carbonig oxide . 750 


By this we learn that the eeoper power of the three 
permanent simple gases for dark heat is very small, while 
that of compound gases is very considerable. Tyndall 
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imagines that the molecule of a compound gas may be 
more inert and less nimble ım its vibrations than that of a 
simple gas. That is to say, the compound molecule will 
vibrate more slowly than the simple one, and Will thus 
give rise tè rays ofgreat wave length , and inasmuch as its 
absorption and radiation are connected together, ıt will be 
peculiarly liable to absorb rays of great wave length. 

Its absorption for dark heat may therefore be very 
great, even although it may appear perfectly transparent 
for ordinary light rays. : 

Tyndall has found, as the result of his inquiries, that 
aqueous vapour absorbs many more dark rays than dry air, 
and justly concludes that the aqueous vapour present in the 
atmosphere plays a very important part ın terrestrial eco- 
nomy. Being transparent for rays of high temperature ıt 
stops but a small proportion of those which come to us from 
the sun; on the other hand, being comparatively opaque 
for rays of low temperature, it stops the radiation into 
space from the surface of the earth. To speak more 
accurately, it does not absolutely prevent this radiatson, 
but absorbs it and returns as much or nearly as much 
again. Its action, ın fine, 1s virtually the same as that of 
a cloud in preventing the refrigeration which accompanies 
dew. Tyndall remarks that in those regions where the 
air is very dry the nights are often intolerably cold, owing 
to this uncompensated radiation into space. 

Such regions are those in Central Asia and the great 
African desert, in the latter of which water can readily be 
frozen after the sun has sunk. The glass of a greenhouse 
acts in the same way as the aqueous vapour of the air. It 
allows the sun’s rays freely to penetrate and to heat the 
air within ; but it stops the dark heat of the plants and of 
the soil from being radiated outwards into free space. 


Even a loose frame of glass may save the tender blossoms: . 


of the peach, and other wall fruit, from being destroyed. 


2th 
BALFOUR STEWART `- 
(To be continued.) 


by nocturnal refrigeration. 


NOTES 

ON Monday Prof. Michel Eugene Chevreul entered upon his 
tooth year. Apart from the fact that among men whose lives 
have been devoted to active scientific research no one has before 
attained such an age, M. Chevreal stands conspicuous for the 
vast amount of work he has done and foi the great practical 
effect his work has had on the industries of the world. When 
Dumas in 1852 addressed M. Chevreul on the occasion of hand- 
ing to him the rsx of 12,000 francs accorded to him by the 
Société d’ Encouragement pour |’Industrie Nationale, he said :— 
“ Le prix consacre l’opinion de l’Europe sur des travaux servent 
de modèle à tous les chimistes; c’est par centaines des nullions 
qu'u faudrait nombrer les produits qu’on doit à vos découvertes. ” 
More recently, in 1873, when the award of the Albert medal 
was made by our Society of Arts, the terms in which the Council 
expressed the grounds of the award were :—‘‘ For his chemical 
researches, especially in reference to saponification, dyeing, 
aguiculture, and natural history, which for more than half a 
century have exercised a wide influence on the industrial arts of 
the woild.” His scientific work, apart from its commercial out- 
come, was in this country recognised by the Royal Society as far 
back as 1826, when he was elected a foreign associate. In 1857 
the Copley medal was awarded to him. Other countries have 
also paid him honour, while the distinctions of his native land 
have showered upon him. Born in Angers in 1786 (on August 
31), where his father was a physician of note, he was but 
seventeen when he went to Paris to be ‘‘manipulateur” in the 
laboratory of the celebrated Vanquelin. At the age of twenty 
he published his first chemical paper, and in the next half dozen 
years he had published more than a score on different subyects. 
Then began that series of papers (commencing”in 1813), 
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‘* Recheréhes chimiques sur plusieurs corps gras, et particuliei- 
ment sur leurs combinasions avec les alcalis,” which extended 
for many „years and were compiled and rearranged in the volume 
€ Les corps gras,” issued in 1823 with the dedication “a Nicolas- 
Louis Vanquelin, mon mattre.” In 1824 he was appointed Pro- 
fessor of Chemistry at the famed factory of Gobelins, and the 
energy and untiring industry which was one characteristic of 
his work soon accumulated stores of knowledge based on expe- 
riment. To exact experiment he attached the highest import- 
ance. He wrote in 1823 ‘‘experiment is not chemistry, facts 
alone do not constitute that science, but we cannot have dis- 
coveries without exact experiment.” Hus ‘‘ Recherches sur la 
Teinture ” is an elaborate work, and his ‘‘ Moyen de définer et 
nommer les couleurs” occupies the whole of vol. xxxii. of the 
Memoirs of the Institut. It has often been remarked that it is 
difficult to believe that the Chevreul of ‘‘ Corps gras” fame and 
the Chevreul who wrote on colours are one and the same man. 


We regret to have to announce the death, on August 27, of 
Lieut. L. Brault, of the French navy, who had charge of the 
Meteorological Service at the Depdt des Cartes et Plans, Paris. 
M. Brault was the author of several important meteorological 
works, among which may be specially mentioned one on the 
circulation of the atmosphere in the North Atlantic and a 
treatise on astronomy and nautical meteorology. But the great 
work to which he devoted the larger part of his energy was the 
preparation and publication of wind charts for the Atlantic, 
Indian, and Pacific Oceans, a work begun in 1869 and finished 
m 1880. It consisted of sixteen large charts giving for each 
quarter, and for squares of 5°, the probable direction and force of 
wind over those oceans, At the time of his death he was em- 
ployed in the extraction’ and ‘tabulation of observations from 
ships’ logs, with the view of publishing monthly charts of 
various elements as soon as he had collected sufficient data, It 
is sad to see so able a man cut off m the midst of such useful 
work, à 


MR. GEORGE FREDERICK ARMSTRONG, M.A., F.G.S., C.E., 
some tıme Professor of Engineering m the M’Gull University, 
Montreal, and in the Yorkshire College, Leeds, has been 
appointed to the Regus Professorship of Engineering in the 
University of Edinburgh, vacant by the death of Mr. Fleeming 
Jenkin, LL.D., F.R S. 


THE Queen has been graciously pleased to confer the distinc- 
tion of Knight Commander of St, Michael and St. George on 
Mr. John Fowler, C.E. 


WE regret to learn that Mr. Trelawney Saunders has retired 
from the post of geographical assistant to the India Office, a 
position which he has held with credit to himself and advantage 
to the public service for the period of seventeen years. 


ProF. CALLADON, of Geneva, writes a correspondent to the 
Times, has communicated to the Jocal press a description of a 
remarkable atmospheric phenomenon which was noticed on 
August 6. Until after five o’clock p.m. the sky had been calm 
and serene over all the: valley of the Leman, but at half-past 
five, albeit the atmosphere above the lake and neighbouring 
mountain remained remarkably still, vapous were seen at a 
great height (evidently produced by a strong and warm south- 
west wind in the upper air) advancing rapidly towards the north- 
east, and taking the undulatory forms which characterise clouds 
strongly charged with electricity. At half-past eight the aspect 
of the sky had become decidedly stormy, The thick clond- 
masses were oscillated wildly, albeit their general movement was 
still from south-west to north-east. After nine o'clock these 
clouds, drawing away, rendered visible the sheet of curus which 
stretched above them. The cirrus was phosphorescent, and 


looked as 1f hghted up bya bight moon. On the north-western 
horizon the sky along all the chain of the Jura was obscured by 
thick clouds that from time to time were illuminated by flashes 
of lightning. It was the same over Mont Galéne, above which 
the lightning played every few minutes. A long black cloud 
stretching from the D6le to the Galéne presented on each 
side a bioad phosphorescent borde:, and about a quarter past 
nine there became suddenly visible m that part of the 
cloud nearest the Jura a luminous centre whence escaped two 
or three phosphorescent rays pointing towards the south-west. 
This phenomenon lasted some twenty minutes, and was suffi- 
ciently striking to be remarked by many observers. From a 
quarter past nine to eleven o’clock, moueover, the south-western 
extremity of Mont Galéne was wluminated by a phosphorescent 
light so intense that its rays were visible from every part of the 
horizon. The general appearance of this south-west section of 
the Galéne resembled that which is presented by the city of 
Geneva in thick weather when the mists of evening are lighted 
up by the gas of the streets. Some rare instances are on record 
of forests of resinous tiees becoming phosphorescent in stormy 
weather, but the distance from Geneva was too great to enable 
observers to determine whether the light resulted from the phos- 
phorescence of the fir trees which cover the sides of the Galéne or 
from that of other parts of the mountain. The Central Meteor- 
ological Bureau publishes, about eight o’clock every morning 
daily, accounts of the geneial condition of the atmosphere 
throughout Europe, and special reports from twelve stations in 
Switzerland at eight o’clock a.m. and one o’clock p.m, These 
reports are received at Geneva on the following day, and those 
of August 5 and 6 show that on the dates in question there took 
place a complete change in the atmospheric equilibiium of western 
Europe, and that the high pressures which for several weeks 
previously had prevailed over England and the Channel suddenly 
ceased and gave place to warm, vapour-charged winds from the 
south-west. 


IF original scientific work has been poured forth principally 
from the old settled countries of Western Europe, * is not a 
small labour which America seems to be undertaking to 
thoroughly collect and arrange in available order, not indeed 
the knowledge, but even the confused heaps of publications 
from which such knowledge may be painfully extracted. Another 
valuable catalogue compiled by Dr. H. C. Bolton appears as 
one of the valuable publications of the Smithsonian Institution. 
With the unexplained exception of medical science, it contains a 
list of all the scientific and technical periodicals published im 
Europe or America since the rise of this literate. Tt does not 
mclude the Proceedings and Transactions of Societies already 
indexed in Mr, S. H. Scudder’s Catalogue of Scientific Serials, 
published in 1879. As this latter did not contain the titles of 
technical journals, the two publications are complementary, and 
together make up a most valuable list to any seeking informa- 
tion; a large proportion of papers, however, neither technical 
nor Societies’ Proceedings, being, of course, found in both. 
The many lage libraries open to the public which form such an 
item in the wealth of the United States have much assisted in 
this work, and a list most useful to a student is appended, 
showing in which of more than 129 of them each publication is 
to be found. A table, in chronological order, commencing with 
1728, is also given, showing during which years each of 500 
publications was canied on, and this is provided also with an 
index by which the place of each in the list may be found. 
Another index of subjects referring the reader to the principal 
publications in which each is treated adds greatly to the practical 


value of the whole work. 
a 


Dr. Josiad PARSONS COOKE has just published a volume 
entitled ‘‘ Scientific Culture and other Essays.” Sence, m 


Sept. 3, 1885] 


NATURE 


427 





referring to the volume, says that the most important statements 
which are made in these essays me quite independent of the 
subject-title. They should be printed after the manner of cer- 
tain biblical texts, and displayed on the walls of every collegiate 
hall in the land. We append a few of these paragraphs :— 
‘* There is no noble: service than the life of a true teacher; but 
the meie taskmaster has no 1ight to the teacher’s name, and can 
never altain the teacher's reward” {p 85). ‘The teaching 
which a professorship implies, instead of being a hindrance, 
ought to be a great stimulus to scientific vestigation, Of 
couise this influence 1s greatly unpaired, if, as in many of our 
colleges, the available energies of the teacher are exhausted by 
the daily ioutine of instruction, or by outside work required to 
supplement his meagre salary; but if the teaching ıs only 
moderate in amount, and in the direction of the professor’s own 
work, there is no stimulus so great as that which the association 
with a class of earnest students supplies” (p. 280). ‘‘ Men of 
affairs should resign the endowments intended for the main- 
tenance of scholars to those whose zeal is sufficient to induce 
them to make gladly the sacrifices which the advancement of 
knowledge usually entails ” (p. 277). 


Mr. EDWARD SAUNDERS wnites as follows to the September 
number of the Entomologist’s Monthly Magasine, under date 
August 6, on the subject of ‘Dead Humble-bees under Lime 
Trees” Dead humble bees, more or less mutilated, have often 
been obseived in large numbers under lime trees, and various 
suggestions have been offered to account for their presence in 
such a position. Some observations which I was able to make 
the othe: day suggest the probable reason for the death and 
evisceration of such bees, and, therefore, may be worth record- 
ing. While walking on Hayes Common, Kent, on the 3rd of 
this month, I noticed, unde: a laige spreading lime tree, in full 
flower, that the gound was strewn with bodies of humble-bees 
of several species; I and onë of my children picked up a number 
of them, and found several still moving their legs, and evidently 
only quite recently mutilated, nearly every specimen appearing 
to have begn killed in the same manner, having a large hole in 
the upper surface of the thorax, and another at the apex of the 
abdomen, the apical segments being 1emoved; thinking that it 
would be a good opportunity to try and find out who or what 
was the canse of their death, I sat down close to the tree and 
watched The tree was covered with bloom, and hive-bees and 
humble-bees abounded, but I could not see any wasps, so I at 
once abandoned the idea that they were the culprits, as some 
have thought mobable; everything seemed peaceable, and for 
some time I could see no possible enemy to suspect. At last, I 
saw among the higher bianches a bird, and from the exact spot 
where ıt was fidgeting about down dropped a carcase of a bee. 
Tat once picked it up, and found the legs still twitching con- 
vulsively ; although 1 did not actually see the bird drop the bee, 
I think there can be little doubt that it did I went back again, 
and sat down to try and discover what bird it was, and after a 
little time a bird, which was in all probability the same, although 
I had lost sight of it while examining the bee, came out into a less 
leafy pat of the tree, and I was able to identify it as a great 
tom-tit; and although I have no positive evidence whereby to 
convict Parus mayor, I think the probabilities of his being the 
culprit aie*so strong, that it 1$ hardly necessary to seek further 
for the murderer of these humble innocents. 


ADVICES received by the last mail fiom Iceland state that the 
weather in the island dwing the summer has, in common with 
everywheie else in North Europe, been very cold and stormy. 
Even in the middle of July night-frosts occurred frequently in 
the highei-lying districts, and sometimes also by the coast. The 
grazings have suffered greatly in consequence of the weather, 
being in many places in a miserable state. During June and 


July severe storms devastated the island, killing the sheep in 
many places, notably in the Westfjord. The fishing’ has been 
fairly good in some places where the herring have been plentiful 
this summer. The fish was fat and in excellent condition. 


ON the west coast of Norway, too, very unusual weather has 
been experienced this summer, snow having fallen in several 
places, whilst night-frosts have injuied the crops. Tourists from 
the interior state that they never have experienced so backward 
a season in that part. The cold weather ıs being ascribed to 
the enormous ice-masses which have descended fiom the Polar 
regions into the Gulf Stream ın the spring, and the laige quantity 
of drift ice ın motion to the north and north-east of Norway. 


INTELLIGENCE received from North and Central Sweden 
states that the migratory birds are already leaving ım large 
numbers. Between August 16 and 18 thousands of wildfowl 
were seen passing over Stockholm, their progress lasting for 
hows at the time. During the night, too, their calls were 
heard That the birds have previously left their summer haunts 
so early is unknown. 


A QUICK change of temperature arrived on the U.S. Atlantic 
coast on the afternoon of August 25, the mercury falling 40°. 
A hurricane along the Florida and Caroline coasts accompanied 
it, causing serious damage. Chaileston, South Carolina, had 
one fourth of its houses unroofed ; church steeples were blown 
down and the wharves were overflowed and damaged, the wind 
blowing at the rate of seventy miles pe hour. The hotels and 
summer-houses on Sullivan’s Island were pattly destroyed. The 
damage is reported to amount to $1,000,000. Savannah reports 
serious losses from the overflow and the wind. Jacksonville and 
and Fernandina, Florida, report heavy losses with wrecked 
vessels. The storm, which extended noithward with less severity, 
was general along the Atlantic coast. 


AT the last meeting of the Asiatic Society of Japan (repoited 
in the Yapan Mail) a paper by Mr. H. Pryer was read on the 
relation between the Lepidoptera of Great Britain and Japan. 
From the statistics given it appears that about 16 per cent. of 
the British species are found in Japan. At first sight there does 
not seem to be any strong resemblance between the Japanese 
and Buitish specimens of certain species ; but the differences are 
demonstrably due simply to the effect of temperature. In Japan 
the temperature forms are very numerous, because of the fluctu- 
ations in temperature which are so peculiar to the country. 
When the gieat distance separating the countries and the striking 
climatic differences are considered, the identity of such a large 
percentage of species is a fact of the highest interest to the 
entomologist. 


THE syllabus of the day and evening classes of the Mason 
Science College, Birmingham, for the session 1885-86 has been 
published. 


THE Asiatic Society of Bengal has just issued a centenary 
1eview of the work accomplished by it. The first meeting of 
the Society took place during the Governor-Generalship of 
Warren Hastings, in the year 1784. 


IT is stated that various lines of telegraphs are to be con- 
structed in Corea under the superintendence of Chinese officials. 
The preliminary surveys have already been commenced between 
Gensan and Seoul, and at various points on the Chino-Corean 
frontier. The length of the lines actually undertaken 1s over 
400 miles. 

THE recent earthquakes in Java appear to have extended all 
over the Eastern Archipelago. The official journal of Batavia 
contains a report from the Government resident at Amboyna 
stating that on April 30 violent shocks were felt at Apboyna. in 
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Banda, and Kayeli, and on the following day at Kairatu. 
Villages “on the beach were overwhelmed by the sea. At 
intervals of about twenty minutes the sea receded to a distance 
of 300 yérds from low water mark, and then returned to over- 
flow to a depth of 34 feet the broad plain near the baach, fifteen 
miles west of Kayeli. This phenomenon does not appear to 
have been general, but to have confined itself to the locality 
mentioned. 


EARTHQUAKE shocks were felt on August 26 in the valley of 
the little river Murz, in Styria. They caused no damage beyond 
loosening the foundations of a few cottages. Several shocks 
were felt in the same district last May. 


THE Nacion of Guayaquil gives details of the eruption of the 
volcano of Cotopaxi early on the morning of July 23. It states 
that about one o’clock in the morning people were awakened by 
a sound as of heavy artillery fire, apparently from guns of the 
heaviest calibre. The explosions followed one another with 
wonderful rapidity, sometimes causing a continuous roar, shaking 
the earth and causing the windows and the doors of the houses 
to rattle. At Chimbo, which is situated almost at the foot of 
the volcano, there was what the residents along the river Yana. 
Yacu call an ‘‘aluvion.” The phenomenon so-called is really 
the stream of lava which descends the mountain sides, melting 
the snow with which it is covered, and pouing down a tre- 
mendous mass of lava, mud, stones, and all obstacles encountered 
in its progress. Investigations during the day showed that the 


shocks produced by the explosions dumng the night were exceed- |, 


ingly heavy. The smoke hung like a pall over the face of the 
country, and the steady fall of ashes thrown constantly out of 
the terrible crater intensified the darkness. Accounts from 
Latacunga state that the eruption began with a terrible storm. 
The damage done was considerable, but the number of victims 
isnot known A similar catastrophe occurred in June 1877. 


THE “ Bureau Scientifique Central Néerlandais,” established 
in 1871 at Haarlem, after the death of its first Director, the 
lamented Prof. E. H. von Baumhauer, has been taken in hand 
by Dr. P P. C. Hoek, at Leiden. The Bureau is in relation 
with the Smithsonian Institution, Washington, the ‘‘ Ministére 
de VInstruction publique en France,” the ‘‘ Commission des 
Echanges Internationaux 4 Bruxelles,” with bureaus in Christi- 
ania, Stockholm, Copenhagen, &c. Packages sent as donations 
or exchanges, and destined for Dutch learned societies or scien- 
tists, henceforth are to be sent to the new Director at Leiden or 
to be delivered to the agent of the Bureau at London free of 
expense. The agents of the Bureau are Messrs. Williams and 
Norgate, 14, Henrietta Street, Covent Garden, London. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus ? ) 
from India, presented by Mr. H. J. Thimbleby; a Binturong 
(Arctictis binturong 8 ) from Malacca, presented by Mr. T. H. 
Haynes; a Great Kangaroo (Macropus giganteus) from New 
South Wales, presented by Mr. A. MclIlwraith ; two Golden- 
crowned Conures (Conures aureus) fiom South-East Brazil, 
presented by Mr. Cuthbert D. Middleton ; a Common Cuckoo 
(Cuculus canorus), British, presented by Mr. R. B. Spalding; 
two Javan Sparrows (Padda oryzivora) from Java, presented by 
Miss Coleman; a Black-headed Gull (Zarus rubicundus), 
European, presented by Mr. Humphries; a Horned Lizard 
(Phrynosoma cornutum) from Texas, presented by Miss Simp- 
son; a Common Chameleon (Chameleon vulgaris) from North 
Africa, presented by Master Cecil Guy Dart ; a Robben Island 
Snake (Coronella phocarum) from Robben Island, South Africa, 
presented by the Rev. G. H. R. Fisk, C.M.Z.S. ; na Macaque 
Monkey (Macacus cynomolgus) from India, a Siamese Blue Pie 
(Urocissa magnirostris) from Siam, an American Black Snake 


(Coluber guitatus) from North America, a Smooth-headed 
Capuchin (Cebus monachus), a Squirrel Monkey (Chrysothrix 
scturea) from South America, deposited ; two Axolotls (Stredon 
mexicanus) from Mexico, purchased ; fourteen Striped Snakes 
(Tropidonotus sirtalis), born in the Menagerie. 





ASTRONOMICAL PHENOMENA FOR THE 
WEER, 1885, SEPTEMBER 6-12 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 


employed.) 
At Greenwich on September 6 
Sun rises, 5h. 22m. ; souths, 11h. 58m. 8°3s.; sets, 18h 34m. ; 
decl, on meridian, 6° 18’ N.: Sidereal Time at Sunset, 
17h. 38m. 
Moon (New on September 8) rises, 2h. 11m. ; souths, 9h 44m. ; 
sets, 17h. 6m. ; decl, on meridian, 14° 3‘ N. 


Planet Rises Souths Sets Decl on meridian 
m, h m h m 4 
Mercury... 4 53 Ir 28 18 3 6 14N 
Venus 8 29 14 0 I9 31 6 23S 
Mars o 32 8 40 16 46 22 14 N. 
Jupiter 5 30 126... 18 43 6 31 N. 
Saturn , 23 18* 7 27 .. 15 35 22 23 N 
* Indicates that the rising is that of the preceding day 
Sept. h 
8 4... Mercury in conjunction with and o° 27 
south of the Moon. 
8 — Total eclipse of Sun, visible only in regions 
near the south pole. 
8 22 Jupiter in conjunction with Sun; also in 
conjunction with and 1° 57’ north of the 
Moon. Š 
II 9 Mercury stationary. 
II I0 Venus in conjunction with and 2° 27’ south 
of the Moon. 


GEOGRAPHICAL NOTES 


Mr. GARDNER, British Consul at Newchwang, publishes with his 
annual trade report this year (China, No. 6, 1883) a most interest- 
ing account of his consular district, which embraces the whole of 
Manchuria, It contains an area of about 300,000 square miles 
and a populaton estimated by the Roman Catholic missionaries 
at 15,000,000. Its boundaries are, on the north, the Amour, 
separating it from Eastern Siberia, on the east the Ussuri River 
and Sihoti Mountains separating it from the Russian province of 
Primorsk, on the south the Tiumen and Yalvo Rivers separating 
it from Corea, the Yellow Sea and the Gulf of Liao-tung, on the 
west China, Mongolia, and Russian Siberia. The first part of 
the report deals with the ordinary trade and productions of 
Manchuria, and gives a summary of the statistics of forei 
trade since the port of Newchwang was opened to trade in 
1861. The second part is devoted to geographical notes on 
Manchuria, its three provinces, Heh-lung-Kiang (or Sagalien), 
Kirin and Féngtien bemg taken separately. The history, 
government, military force, and divisions in towns are the heads 
under which these provinces are described. Various appendices 
contain an account of a journey from Moukden to Sen siñg, an 
essay on Christian missions in Manchuria, and a sketch of the 
botany of South Manchuria by Dr. Morrison. The latter is, 
from a scientific point of view, the most important pait of the 
repoit. The lists given are defective, as the greater part of Dr. 
Morrison’s collections remam unidentified, there having been 
no opportunity of visiting herbaria or consulting published 
accounts of Northern Chinese plants, 


e 

THE report of the Resident in the State of Selangore in the 
Malay peninsula for the past year contains some curious mform- 
ation with regard to ‘‘ aboriginal tribes” called the Sakeis, who 
number between 7oo and 800. They are in nine divisions, 
under head-men called Batins, and they hve mainly by collecting 
gutta, rattans, and other jungle produce. As far as is known 
they have no form of religious worship, but they are very super- 
stitious, believing in good and bad omens, the sacred character 
of certain birds, and they always desert a village as unkicky on 
the death of any member of the tribe. They tattoo figures on 
their arms, but apparently only for the sake of ornament, and 
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do not use any specially significant figures, pecular to each 
tribe, analogous to the totems of the North American Indians. 
They consider no kind of edible food unclean, but eat even 
monkeys, snakes, and scorpions, which they kill by means of a 
blow-pipe, throwing a dart poisoned with the juce of the Ipoh or 
Upas tree. For large game they use a kind of cioss-bow, consist- 
ing of a sharpened bamboo spear placed horizoutally on a grooved 
log, and a bent sapling fastened back by a rattan cord. This cord 
is stretched across a path in the jungle, and, on being touched, 
ieleases the sapling with sufficient force to drive it completely 
through a deer's body. The Sakeis live in small huts built of 
bamboo and thatched with leaves of the Bertam palm, raised 
eight feet or more above the giound. They are shy and easily 
fiightened, but me quite harmless, and are gradually becoming 
accustomed to Euro s, by whom they are employed to treck 
game and to cut paths through the jungle. They are smaller in 
stature, but are otherwise very similar in ap ce to the Malays, 
from whom they differ, however, in asuslly having wavy instead 
of straight-growing hair. A few Malays are attached to every 
Sakei community to act as go-betweens in the sale of their 
produce, and the officials have received special instructions to 
protect these aboriginal tribes. 


THE last issue (Bd. xxviii. Nos, 7 and 8) of the Vienna Geo- 
graphical Society contains a paper by Dr. B. Jus describing 
several visits made by him to the Scoghos, or emall reefs off the 
Dalmatian coasts.—-Dr. Polek writes on the colonies of Lippor- 
wans, or Ras Kolniks, Russian schismatics who fled in the 
middle of the seventeenth century into Bessarabia and Moldavia, 
which they subsequently left for Bukowina ım a romantic way. 
The writer discusses the history of their flight, and describes 
their manners and mode of hfe The chum of mystery han 
around this small sect of the Greek Oriental Church.—Mr. H. 
Polakowsky discusses the historical value of the Spanish heroic 
poem ‘‘Araucana,” recording the struggles the E paniards for 
the possession of the central part of the present Republic of 
Chil. The object of the author of the paper ıs to draw atten- 
tion to this poem, and its translation into German, and by a com- 

lete critical examination to separate the historical and actual 
rom the poetical and imaginative = Herr Baumann describes 
the projected geodetic work of Dr. Lenz’s Congo expedition, 
and also wntes from the vessel taking out the expedition on the 
present position of the question it is going out to solve. 


THE Geographical Society of Hamburg has published a 
Memorandum showing the territorial extent of the recent 
German anrtxations in the Pacific Ocean. Reduced to English 
measurements the German estimates are as follows :—Kaiser 
Wilhelm’s Land (German New Guinea), 34,508 square miles ; 
New Ireland, 3,398°8 square miles ; New Britam, 9, 348°8 square 
miles ; the Bismarck Archipelago, 15,261°6 square miles: in all 
about 65,512 English geographical square miles. The same 
authority estimates the area of New Guinea taken under British 
protection as 65,517°76 square miles, or about the same as the 
total of the German annexations in the Pacific, and in each case 
the area acquired is rather more than twice that of Ireland. 


THE Luddy nce Belge announces that the two Portuguese 
explorers, Capt. Capello and Commander Ivens, who staited 
last year upon an expedition across Africa, have reached the 
Cape after a most adventurous journey. Lea Mossamedes 
in ‘March, 1884, with an escort of 120 men recruited along the 
coast between that place and St. Paul de Loanda, they reached 
Quillmane, upon the eastern coast, to the south of Mozambique, 
in May, 1885, after having discovered the watershed whence the 
rivers of Central Africa flow north and east towards the sea. 
They travelled over 4500 miles of territory, and they are said to 
have discovered the sources of the Lualaba. They also came 
upon a region which is extraordinarily rich in copper, this bei 
the district of Yaranganga, situated between the Lualaba an 
the Luapala. The chief of the country, however, was so hostile 
that they cétid not visit it in détail, but they thmk that as this 
was the first visit of white men his hostility may be appeased by 
judicious presents. Messrs. Capello and Ivens found that the 
tsetse fly was very abundant. e Ludépendance Belge adds that 
the two explorers started again at the beginning of last month 
for Mossamedes, with the mtention of returning to Europe by 
way of the Congo. 


THE Calcutta correspondent of the Zises states that the 
Government of India has conferred the title of Ray Bahadoor 
and a t in perpetuity of a rent-free village in Oude on 
Pundit Kishen Singh Muwal, an employé of the Survey 
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Department, who is well known to all geographers fow his ex- 
plorations in Thibet, which have been published ufider the 
initials “A, K” 

On August to Col. Lockhart was at Hargi, near*Guilghit, 
and is now probably marching to Chilval. His mission is 
expected to largely increase our knowledge of the country 
towards the upper waters of the Oxus. 





THE IRON AND STEEL INSTITUTE 


THE autumn meeting of the Ion and Steel Institute is being 
held in Glasgow this week, under the presidency of Dr. 
Percy, F.R.S. 

On Tuesday, after the President had acknowledged the wel- 
come n to the Institute by the Corporation of Glasgow 
and referred to the depression of trade, due, in his opmion, 
to over-production, and to be remedied only by a diminution of 
production or increased consumption, the three following papers 
were read, of which abstracts are given below. 

On the Iron Trade of Scotland, by Mr. F. J. Rowan — 
The author separates the history of iron-making into fwo 
periods—the empirical, characterised by rude and imperfect 
appliances ; and the screntific, in which exact methods of work- 
ing are employed, the introduction of the hot-blast in 1830 
closing one and opening the other period. At this period there 
were 1n Scotlan a7 blast-furnaces making 37,5000 tons ; at 
present there are 92 in blast, with an average production of 200 
tons per week each, and 269 puddling-furnaces at work, each 
producing annually 732 tons. There has been a steady increase 
in the production per furnace, and reduction in the amount of 
coal used to produce a ton of pig iron, the latter result being 
due to the introduction of closed tops, higher fummaces, and 
higher temperatures of blast. About two-thirds of the coal 
raised have been from the coal-measures, and one-third fiom 
the carboniferous limestone series. It is remarkable that the 
increased production of coal that has recently taken place has 
been accompanied by a reduction in the proportionate number 
of persons employed due to mechanical haulage and other 1m- 
provements both below and above the surface. The increased 
manufactme of open-hearth steel, which employs a large 

uantity of Spanish and African ore, has caused a diminution in 
the output of ironstone, and has also had an influence on the 
pig-iron trade ; this, however. has been compensated for by the 
malleable iron tube manufacture, the manufacture of boiler tubes 
having increased ten times in the last twenty-five years. The 
author claims for Scotland a good record of advancement and 
improvement in connection with the iron trade—the first cylinder- 
blowing.engine, the first use of raw coal in the blast-furnace, 
the discovery of blackband ironstone by David Mushet, the 
invention of the hot blast by Neilson, and the collection and ° 
utilisation of the gases from the tunnel-head. The spirit of 
enterprise is still potent among Scottish ironmasters, and it 1s 
hoped more prosperous times will soon reward and further 
stimulate the energy and ability which are to be found in all 
branches of the iron trade m Scotland. 

The Rise and Progress of the Scotch Steel Trade, by James 
Riley.—-The author first makes a short reference to the manu- 
facture of cast steel in crucibles, which is carried on only to a 
very small extent. 

regards the Bessemer process, the first trial, which proved 
unsuccessful, was made in 1857, at the Coats Iron Works, by Mr. 
T. Jackson, the apparatus being fitted up from the drawings and 
letterpress ın the Mustrated London News. 

Other attempts on a small scale were afterwards made to 
introduce the manufacture, but since the application of the basic 
lining to the Bessemer converter, by which the pig-iron of the 
district wul become available, the process has again received 
attention, and a large production is anticipated. 

The history of the Scotch steel trade really commences with 
the formation, in 1871, of the Steel Company of Scotland, which 
manufactured open-hearth steel by the processes of the late Sir 
William Siemens, their ottput being principally boilerand ship 
plates, angles, bars, castings, and orgings. The extension of 
manufacture in these directions has been dne to the fact that the 
Admuralty in 1875 declared for steel, ‘‘ giving Siemens’s steel a 

reference,” and that m 1879 concessions were made to steel by 
oyds’ and the Board of Tiade, which has caused a great 
demand for shipbuilding and for the purposes of the civil 
engineer, who has recognised that by the use of steel, djfliculties 
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in constwictive engineering can be overcome, which would 
otherwisé have been most formidable. 

Mr. William Jones 1ead a paper on processes for the recovery 
of tar and ammonia from blast-furnaces fed with raw coal. The 
coal generally employed is what is known as Scotch splint coal ; 
it contains on an avenge 40 per cent. of volatile mafter and 50 
to 55 per cent. of fixed carbon. The average amount of nitrogen 
in the coal is 1°35 per cent. ; if all this nitrogen was evolved as 
ammonia and this again converted into sulphate, it would 
amount to 1424 lbs. of pure sulphate, equal to 152'8 lbs. of com- 
mercial sulphate containing 24 per cent. of 1eal ammonia ; in 
blast-furnace practice only 17 to 20 per cent. of the theoretical 
quantity, or 25 to 28 lbs. per ton, is recovered, whilst in gas- 
works 144 per cent. is evolved. Two methods are mainly em- 
ployed : the one depending on the condensation or cooling of 
the gas from the blast-fnrnace, and the other on the treatment 
of the hot gas with either dilute sulphuric acid or sulphurous 
acid, which absorbs the ammonia in the gas ; towers or scrubbers 
have to be used for washing the gas in both methods of treat- 
ment. The paper contains a detailed description of the various 
processes employed in carrying out these two methods for the 
recevery of by-products, The make of sulphate of ammonia 
from blast furnaces in Scotland bas been greatly exaggerated. 
Even a year hence, when the whole plant being laid down will 
be available, the make will not exceed 4000 tons per annum. If 
the gases of the whole of the blast-furnaces in Scotland at 
present in blast were being treated for ammonia, the turn-out of 
sulphate of ammonia would be some 18,000 tons per annum, 
equal to about 22 per cent of the present British production. 

With the discussion of this paper proceedings on Wednesday 
began ; after which Mr. J. Riley read a paper descriptive of an ex- 
perimental cupola-furnace, which it is proposed to employ in con- 
nection with the open-heaith process, with the object of shorten- 
ing the time employed. Many years ago Mr. Hackney tried at 
Landoie the experiment of pre-melting the pig-iron in a cupola, 
whence the fluid charge was quickly and readily transfened to 
the melimg-furnace. stead, however, of saving three or four 
hours by charging fluid metal, ıt was found, on iepeating the 
experiment at Hallside, that there was only a saving of about a 
quarter of an hour m time, obtamed at the expense of the coke 
and labour expended at the cupola. This is due to the circum- 
stance that during the melting of a charge in the open-hearth 
furnace a large proportion of the silicon and carbon 1s removed, 
leaving little more than half the carbon to be eliminated in sub- 
sequent operations. Now ın the case of the fluid charges, which 
had been pre-melted with coke in the cupola, these changes have 
not taken place, and the time required to remove the impurities 
from the fluid metal, after being charged on the open-hearth 
furnace, is almost as long as that required to melt and purify the 
solid charge. The idea occurred to the author to substitute 
gaseous for solid fuel in the cupola. The generato: has a 
closed giate and is dependent upon forced blast, and the air for 
supporting combustion in the body of the furnace is also obtained 
from the blowe1, and is heated. 

The experiments made with this cupola prove that not only 1s 
there a saving in time and fuel, but that the percentage of silicon 
and carbon in the pig-iron and steel scraps are very much re- 
duced, so that it 1s anticipated that when the fluid metal can be 
charged direct into the open-hearth furnace, the time for its 
conversion into mild steel will be greatly shortened. 

This paper caused a very lively discussion, with which the 
proceedings on Wednesday terminated. 

On Thursday amongst other papeis was one descriptive of the 
Forth Bndge by Mr. Saker, w. ich we print below in extenso, 

In the afternoon of each day the members visited various steel 
and non works in the neighbourhood. 





THE FORTH BRIDGE! 


AS the members of the Iron and Steel Institute purpose payin 
a visit to the Forth Bridge works, I have been request 

by the Secretary to prepaie a short paper on the subject for the 

information of the members, and do sé with pleasure. 

The North Bntish Railway Company for many years have 
stiven hard to obtain a physical connection of their lines north 
and south of the Forth by means of a bridge. Twenty years 
ago they were authorised by Act of Parliament to build a bridge 
across the Forth at a point five miles above the site of that now 


1 Paper read at the Glasgow meeting'of the Iron and Steel Institute by 
Mr Benjagin Baker, M Inst CE. 


under construction, but borings 120 feet in depth showed nothing 
but soft silt and mud, and the budge, which was to have been 
two mules in length, inclusive of four spans of 500 feet each, was 
Juckily abandoned, as the difficulties with the foundations would 
have pioved practically insuperable. In 1873 another Act was 

assed for a bridge across a narrower and deeper. part of the 
Forth at Queensferry. At low water the width of the channel 
there is about 4000 feet ; and the island of Inchgarvie affording 
a foundation for a central pier, ıt was possible to cross the 200 
feet deep portion of the sea-way by a couple of spans from 1600 
feet to 1700 feet each in the clear Sir Thomas Bouch prepared 
a design for this bridge on the suspension principle, ack towers 
665 feet in height from base to summit, and the contract for ts 
constiuction was let to Mr. Arol. Owimg to the subsequent 
fall of the Tay Bridge, public confidence in Sir Thomas Bouch’s 
design was shaken, and in session 1881 a bill for the abandon- 
ment of the Forth Bridge was proceeded with. Whilst in Com- 
mittee, the different companies interested, namely, the North 
British, Great Northern, North-Eastern, and Midland Railway 
Companies, ordered a final reference of the whole question to 
their respective consulting engineers, with the result that the 
abandonment bill was dropped, and the design for a cantilever 
or continuous girder bridge prepared by Mr. Fowler and myself, 
in consultation with Mr. Harrison and Mr. Barlow, was substi- 
tuted for the original suspension bridge. In 1882 the necessary 
Parliamentary poweis were obtained, and in January 1883 the 
works were commenced by Messrs. Tancred, Airol, and Co., 
the contractors. 

The total length of viaduct included in the contract sum of 
1,600,000/. is about 14 miles, and there are— 


2 spans of 1710 feet each. 


2 39 75 ” 
15.0 Sp 168 ” 
5 n 25 ” 


Including piers, there is thus one mile of main spans, and half a 
mile of viaduct approach. The clear headway is 150 feet above 
high water, and the tops of the great cantilevers are more than 
200 feet higher still, There will be about 45,000 tons of steel 
in the superstructure of the bridge, and 120,000 cubic yards of 
masonry 1n the piers, 

Piers. —The South Queensferry main pier consists of a group 
of four cylindrical piers of masonry and concrete, founded by 
means of pneumatic catssons on the strong boulder clay consti- 
tuting the bed of the Forth at this point. Owing to the slope 
of the clay, the caissons required to be sunk to depths varying 
from about 70 feet to 90 feet below high water. The diameter 
ranges from 70 feet at the base to 60 feet at low-water level, 
above which the iron skin of the caisson is replaced by a facing 
of Aberdeen granite. At the base of the caissons is a working 
chamber 7 feet in height supplied with compressed ar, and elec- 
trically lighted, for the men excavating the material. This 
chamber was kept clear of water by a pressure of air considerably 
less, as a rule, than that due to the head of water outside. For 
example, at 90 feet below high water, when the north-east 
caisson had been sunk through a considerable thickness of silt, 
the air-pressure required to be maintained at 18 lbs, per square 
inch only, although at the reduced depth of 57 feet it was found 
convenient to work at 30 lbs. air-pressure. Three shafts and 
air-locks were provided for each caisson, two for the excavated 
material, and one forthe men. The former had two horizontal 
shding doors actuated by small hydraulic rams, and the skip 
containing the clay and boulders was hoisted up the go-feet 
shaft by a steam-engine mounted on the side of the air-lock. As 
a rule, from 200 to 300 skips of excavated material were raised 
per day of 24 hours bya force of from 20 to 30 men. The 
maximum number of skip-loads was 363, and of men 33. The 
size of the skips was 3 feet diameter by 4 feet 3 mches high. 
Owing to the extreme haidness of the clay it was necessary to 
provide a certain number of spadgs having hydraulic gams in the 
handles, which, abutting against the roof of the working 
chamber, sliced the clay readily. 

At the present time three oh the South Queensferry caissons 
have been sunk successfully to the full depth, and the fourth and 
last would also have been completed but for an unfortunate 
accident which happened to it at the beginning of the year. By 
some means the caisson, which had been floated into position for 
some weeks, accidentally filled with water, and and slid 
forward on the mud. It is now being carefully cased tn timber 
to admit of the water being pumped out and the caisson floated 
again into position. 
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At Juchgarote siular pneumatic caissons aie used for two 
out of the four cylindrical piers, and the work on both is ın fàll 
piogress. Owing to the slope of the 1ock bottom, 1t 1» necessary 
to cut away as much as 18 feet in thickness of whinstone rock 
to form a level bench for the pie: at 70 feet below high water, 
and the most convenient way of doing this was to conveit the 
base of the pier practically into a great diving-bell 7o feet in 
diameter. In this case, there bez no silt over the rock, the 
pressure of arr necessarily is that due to the depth of water out- 
side, and somewhat sensational ‘‘blows” occu with a falling 
tile. Rock drills me provided, and blasting goes on in the 
compressed-air chamber without necessitating the withdiawal of 
the men. 

At North Queensferry, the four main pieis weie built either 
on diy land or within timber and clay cofferdams. Above low 
water the whole of the main pieis me built of A1broath masonry 
in cement faced with Aberdeen gianite, and hooped occasionally 
with 18 inches wrought-iron bands. The cantilever end pieis, 
and the viaduct piers, are built of 1ubble, concrete, and granite 
in cement. 

Supersiructure—Although the pieis of the Forth Bridge 
present many points of interest, it 1s the enormous span and 
novel design of the superstiucture that has attracted the attention 
of the engineers of the world to the work now in progress at 
Queensfeiry. The chief desiderata in the bigge-t railway bridge 
eve. proposed to be constructed are durability, strength, and 
rigidity under express tiains and hmiuicane pressues; facility 
and secuity of erection, high quality of material and workman- 
ship, and economy in first cost and maintenance. These, we 
considered, would be best met by a steel ‘‘cantilever” or 
“continuous girder” bridge. Since the commencement of the 
Forth Biidge, American engineers, ever bold and ready, have 
built three cantilever bridges of considerable spans, and practical 
experience has confirmed our anticipations as to the advantages 
of the system; the Niagara Bridge, over 990 feet in length, 
which was manufactured and erected across the rapids in the 
short time of ten months, having stood all the tests of actual 
working ın the most satisfactory manner. 

In the Foith Bridge, each span of 1710 feet is made up of 
two cantilevers, projecting 680 feet, and a central girder con- 
necting the same, 350 feet in length. The cantileveis are 343 
feet deep over the piers, and 40 feet at the ends. The bottom 
members consist of a pair of tubes tapering in diameter from 
12 feet to 5 feet, and spaced 120 feet apart, centie to centre, at 
the piers, and 31 feet 6 inches apart at the ends. 

The top members consist of a pair of box lattice guders, taper- 
ing in depth from 12 feet to 5 feet, and spaced 33 feet apart at 
the piers, and 22 feet 3 inches at the en Each tube has a 
maximum gross sectional area of 830 square inches, and each 

rde: a maximum net sectional mea of 506 square mche.. 
Open each cylindrical masonıy pier is bolted a bed-plate carry- 

a ‘‘skewback,” from which spring vertical and dragonal 
columns and struts. The former aie 12 feet in diameter, and 
from 368 to 468 square inches sectional area; the latter are 
flattened tubes. Honzontal wind-biacing of lattice girders con- 
nect the tubes forming the bottom member of the cantilevers, 
and similar vertical wind-biacing connects the vertical and 
diagonal tubes, so that the whole structure is a network of 
bracing capable of resisting stresses in any direction and of any 
attainable severity. 

The tolling load provided for is (t) trains of unlimited length 
on each line of rails weighing 1 ton per foot 1un; (2) trains on 
each lime made up of two engines and tenders, weighing in all 
142 tons, ai the head of a train of 60 short coal-trucks of 15 tons 
each The wind piovided for is a pressure of 56 lbs. per square 
foot, stalking the whole, or any part of the bridge, at any angle 
with the horizon, the total amount on the main spans being 
estimated at no less than-7900 tons. In practice only two trams, 
weighing 800 tons m all, would be on this length of bridge at the 
same time, go the wind pressurg (if such a hurricane as 56 Ibs. 
per square foot could ever occur) would be ten times as great as 
the train load. Under the combined stresses resul from the 
test load in the worst position, and the heaviest huricane, the 
maximum stress on the steel will not exceed 7$ tons per square 
inch on any portion of the structure, and on members subject 
to great variation ın the intensity and character of stress, the 
maximum will not exceed 4 tons per square inch. For tubular 
columns and struts 34 to 37 ton steel, with an elongation of 17 
per cent. f 8 inches, 1s specified, and for tension members 30 to 
33 ton steel, with 20 per cent. of elongation. We have now 








about 15,000 tons’ of steel delivered and worked up, and are 
satisfied that the quality as supplied to us by the Steel Company 
of Scotland and the Landore Company is admirably adapted for 
bridge construction. In making the tubes the plates are heated 
in a gas furnace and bent hot between dies in a powerful 
hydraulic pgess. A slight distortion takes place in cooling, 
which is corrected by pressing the plates again when cold. After 
bending, all fou edges ae planed and the plates built up intoatube, 
Tiavelling annular drill frames sunounding the tube, fitted each 
with ten traveising drills, bore the holes at once through plates, 
covers, and stiffeners, so that when again fitted in place for erec- 
tion every piece comes into exact juxtaposition. Similar 
travelling drill frames deal with the lattice box-girders, every 
hole being drilled as the machine advances senerally the 
plant designed by Mr. Arrol for drilling the mnumerable holes 
In the 42,000 tons of steel-work for the main spans is of signal 
ment and efficiency, and well worthy the attention of practical 
engineers. 

At the present time, although, as already stated, about 15,000 
tons of steel-work is on the ground, only the approach viaduct 
girders and some of the bed-plates of the main spans are erected 
and rivetted up. Ina few weeks, however, the erection of the 
porton of the main spans over the North Queensferry piers will 

proceeded with. The “skewbacks” and connecting tube 
will first be rivetted up, and then a platform of temporary 
irdeis and planking will be constructed, and raised gradually 
y hydraulic rams in the four vertical 12-foot diameter columns 
as the work of erection and 1ivetting-up progresses. Thus plat- 
form will carry cranes and other appliances, and the men will be 
thoroughly protected, so that work may be carried on with as 
much confidence at a height of 350 feet as at sea-level. When 
the portion of steel-work over the piers is erected, the first bay 
of cantilever on each side of the same will be added, the work 
forming its own staging. This will be followed by succeeding 
bays until the cantilevers are complete, and the central girders 

ill then be erected, probably on the same plan. 

It will be observed that for certain parts of the Forth Bridge 
we use steel of a higher tensile strength than is at present con- 
sidered admissible either for ships or boilers. This not been 
done without full and mature consideration of the whole ques- 
tion. Our experiments showed that steel, having a tensile 
strength of from 34 to 37 tons per square inch, offered a decided 
advantage over very mild steel, when compressive stresses and 
the flexure of long columns were concerned. Indeed, an inferior 
quality of steel, such as would be used for rails, will stand com- 
pression far better than the best boiler steel or Lowmoor iron. 
Thus, I found a column twenty diameters in length of common 
Bessemer steel carry 27 tons per square inch, where one of mild 
boiler steel has stood but 17 tons. It would be inexpedient, 
however, to use inferior steel, even for the compressive members 
of a bridge, and therefore a high quality and high tensile resist- 
ance were indicated. Althoug! this steel takes a temper and 
becomes brittle if cooled in certain ways, 1t will stand the ordin- 
ary Admiralty temper tests, bending to a radius of double the 
thickness, after being made red-hot and cooled in the usual way. 
In a boiler the steel plates are subject to great changes of 
temperature and consequent stresses from expansion and con- 
traction. In a ship almost every plate in the hull is subject to 
alternate tensile and compressive stresses when amongst waves ; 
and, farther, a vessel is liable to severe alternating stresses and 
shocks on taking ground, dry docking, and under other circum- 
stances. In the compression members of the Forth Bridge 
the steel is subject only to a steady presse of varyin 
intensity, and a quality of steel was adopted which combm 
perfect facility in working with a high resistance to compression 
Although an increased tensile strength is accompanied by a 
decidedly increased resistance to flexure in columns and struts, 
the latter is not proportional to the former. If the thing were 
practicable, what I should choose as the material for the com- 
pression members of a bridge would be 34- to 37-ton steel, 
which had been previously squeezed endwise in the direction 
of the stiess to a of about 45 tons per square inch 
—the steel plates being held in suitable frames to prevent 
distortion. s 

My experiments have proved that 37-ton steel so treated will 
carry as a column as much load as 70-ton steel in the state in 
which it leaves the rolls, that is to say, not previously pressed 
endwise. It would be a matter of much practical moment to 
ascertain if some convenient treatment could be devised which 
would endow steel with this greatly increased power of resistance 

e 


432 





to compression without injuring its resistance to tension, or 
its duct¥ity, which remained unaffected by previous compression 
in my experiments. At least one-half of the 42,000 tons of 
steel in the Forth Bridge is in compression, and the same pro- 
portion holds good in most bridges, so the importance of gaining 
an increased resistance of 60 per cent. without any sacrifice in 
the facility of working, and safety belonging to a highly ductile 
material, can hardly be exaggerated. 

Our experience has led us to the conclusion that sheared edges 
are a more fruitful source of fracture than partial tempering or 
other contingencies. All of our bent plates are made red-hot, 
and the effect of the shearing is thus eliminated even before 
planing. Those plates which are not heated have the edges 
carefully planed so as to leave no trace of the shearing, and we 
find that, whether we are dealing with 30-ton or 37-ton steel, 
the plates so treated stand all the desired tests. Experiments 
which I have made, and am still making, on the resisting power 
of different classes of iron and steel to repeated bendings, such 
as the shaft of a marine engine undergoes if the bearings get 
out of line, indicate that the superiority of low-tension steel 
is considerably greater than the increased ductlity would 
indicate. 

"In conclusion I may state that the approximate value of the 
plant now at the Forth Bridge is 250,000., and of the work 
executed 600,000/. 





SOCIETIES AND ACADEMIES 
: SYDNEY 

Royal Society of New South Wales, June 3.—Prof. 
Liversidge, F.R.S., President, in the chair.—A paper was read 
by Mr. G. H. Knibbs on a system of accurate measurement by 
means of long steel ribands, The chief feature of the method 
of measurement is the application of such tensions to the riband 
as eliminate the effects of its suspension when it becomes neces- 
sary.—Mr. Law. Hargrave read a paper, notes on flying- 
machines, which consisted of deductions drawn from close ob 
servation of the behaviour of about fifty self-supporting flying- 
machines of various weights, from three-quarteis of an ounce to 
four ounces. Sixteen models were exhibited. Mr. Hargrave 
stated that, although he believed the trocholded plane to be the 
true mechanical power used by birds in flight, he though its 
rejection as a scientific truth of very trifling importance compared 
witl the judicious variation and adjustment of the details of the 
models, so that rules could be laid down for work on a larger 
scale 

July 1.—Prof. Liversidge, F.R.S., President, in the chair 
—A paper was read by Mr. H. C. Russell, B.A., on local varia- 
tions and vibrations of the earth’s surface. 


PARIS 


Academy of Sciences, August 24.—M. Bouley, President, 
in the chair.—Note on human locomotion ; mechanism of the 
jump, jointly communicated by MM. Marey and G. Demeny. 

1s first communication on the subject of human locomotion 
begins with the action of springing or jumping, because, although 
not the most usual, it 1s regarded by the authors as by far the 
simplest, and much less intricate than walking or 1unning, in 
which the body executes complicate movements in the direction 
of the three dimensions of space. The paper is Ilustrated by 
a chromo-photograph showing the successive positions of legs, 
arms, and shoulders in a man taking a standing leap (saut de 
pred ferme) ; also by diagrams of two high jumps executed on 
the dynamograph.— Observations on the prevalence and develop- 
ment of pestilence and cholera in Persia, where quarantine 
preventive measures have never been adopted, by M, J. D. 
Tholozan. The author, who has had twenty-eight years’ expe- 
rience of the action of these epidemics in Persia, is inclined to 
think that the quarantine system would have proved of httle or 
no avail in arresting their progress. The paper was followed 
by a few remarks by M. Larrey, also pointing at the general in- 
efficacy of quarantine measures.—Nogte on M. Hirn’s paper on 
the crepuscular lights inserted in the Buietin of the Colmar 
Nat History Society, by M. Faye. 

Colmar the author notice 
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glows, whether these paiticles were deiived from the Krakatoa 
eruption or from the interstellar spaces.— Observations of the 
new planet, 249 (discovered by M. Peters on August 16 at 
Clinton, New York), made at the Paris Observatory (equatorial 
of the West Tower), by M. G. Bigouidan.—Observations of 
Barnard’s comet made at the Observatory of Bordeaux with the 
14-inch equatonal, by M. G. Rayet.—On the theo of revolvi 
minors as a means of measuring the velocity of light, by M. 
Gouy.—Experiments on double refraction (four illustrations), by 
M. b. S. Stroumbo By a simple contrivance the author 
renders visible to a large audience the course of two rays, 
ordinary and extraordinary, in a birefringent crystal: (1) when 
the two facets are artificial and perpendicular to the axis ; (2) 
when they are artificial and parallel to the axis ; (3) when they are 
the natural facets of the crystal parallel to each ather.—Note on 
the alcoholic denvatives of pilocarpine, by M. Chastaign.—On 
the transmission of pathogenetic microbes from the mother to 
the foetus and in the milk, by M. Koubassoff. From experi- 
ments made on the guinea-pig the author infers that the charbon 
virus, the bacilli of tubercular affections, and other germs of 
disease pass into the milk and remain there during the term of 
lactation, or till the death of the mother; also that the fœtus 
nourished on such milk do not catch the respective diseases, but 
survive even the death of the mother; Jastly, that the trans- 
mission of microbes from mother to fœtus depends probably on 
the existence in the placenta of direct communications between the 
vessels of mother and foetus. —On an alkaloid substance extracted 
from the liquid in which Koch’s microbe was cultivated, by 
M. A. Gabnel Pouchet. An analysis of this liquid revealed 
traces of the presence of an alkaloid liquid presenting outward 
characteristics, such as small and toxic properties, apparently 
identical with those detected in the dejecta of cholera patients. 
Should these results be definitely established, they would furnish 
an indirect proof that Koch’s microbe is really the pathogenetic 
agent in cholera.—Influence of the sun on the vegetation of the 
spores of Bacillus anthracis, by M. S. Arloing.—Action of the 
antiseptics on the higher organisms: iodine, nitrate of silver ; 
fourth communication, by MM. Mairet, Pilatte, and Combemale. 
—A note was received from M. Sacc of Cochabamba, on an 
extremely rich deposit of alunite lately discovered in the 
Peruvian Andes, 
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OUR PRESENT NEEDS 


If it be fair to forecast the success of a meeting of the 
Buitish Association by the quality of the addresses 
delivered by the various presidents, then we may predict 
that the meeting of this year at Aberdeen, which began 
yesterday, will stand out among its fellows. We think it 
would be hard to find any prior occasion on which such a 
high standard of excellence had been reached all round. 

The growing use as well as the growing feeling for the 
need of scientific methods comes out in a most unmis- 
takable way, while there is no fear that either hearers or 
readers will be lulled into a Sleepy Hollow of satisfaction 
or a rest-and-be-thankful feeling. For that much remains 
to be done even in the way of initial organisation both 
of teaching and working, 1s frankly and fearlessly acknow- 
ledged by several of the speakers. 

These present needs may well occupy our attention, 
and we may begin by those pointed out by the President 
of the Association himself, who speaks both as a man of 
Science and a politician. No one knows better than 
Sir Lyon Playfair how Science can aid the body 
politic, or knows better how each party when in office 
neglects or uses this powerful engine for the nation’s good. 
He begins by quoting these noble words from the address 
of the President at the Aberdeen Meeting in 1859—~the 
lamented Prince Consort :—“ We may be justified in 
hoping .. . that the Legislature and the State will more 
and more recognise the claims of Science to their atten- 
tion, so that it may no longér require the begging box, 
but speak to the State like a favoured child to its parent, 
sure of his, paternal solicitude for its welfare ; that the 
State will recognise in Science one of its elements of 
strength and prosperity, to foster which the clearest 
dictates of self-interest demand.” 

One can get no better idea of the Philistine condition 
of the Government and of the House of Commons in 
matters of science than from the fact that much of what 
follows in the President’s Address has not been said in the 
House itself instead of at Aberdeen. The real reason 
perhaps is to be gathered from a remark made by Prof. 
Chrystal in his address in Section A :— 

“We all have a great respect for the integrity of our 
British legislators, whatever doubts may haunt us occa- 
sionally as to their capacity ın practical affairs. The 
ignorance of many of them regarding some of the most 
elementary facts that bear on every-day life is very sur- 
prising. Scientifically speaking, uneducated themselves, 
they seem to think that they will catch the echo of a fact 
or the solution of an arithmetical problem by putting 
their ears. to the sounding-shell‘of uneducated public 
opinion. en I observe the process which many such 
people employ for arriving at what they consider truth, I 
often think of a story I once heard of an eccentric Ger- 
man student of chemistry. This gentleman was idle, 
but, like all his nation, systematic. When he had a pre- 
cipitate to weigh, instead of resorting to his balance, he 
would gq the round of the laboratory, hold up the test-tube 
before each of his fellow-students in turn, and ask him 
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to guess the weight. He set down all the repljes, took 
the average, and entered the result in his analysis.” 

Now if this view of our legislators is shared by 
men of sych acumen as Sir Lyon Playfair and others in 
the House of Commons more or less connected with 
science, we can well understand their silence in the 
modern council of the nation which so little resembles 
the Witanagemote of former times, 

In his pleading for more State recognition of science 
the President points out the present activity of Germany 
and France, and especially of the United States: 

“|. . Both France and Germany make energetic efforts 
to advance Science with the aid of their national re- 
sources, More remarkable is it to see a young nation 
like the United States reserving 150,000,000 acres of 
national lands for the promotion of scientific education. 
In some respects this young countty is in advance of,all 
European nations ın joining Science to.its administratve 
offices Its scientific publications, like the great palæon- 
tological work embodying the researches of Prof. Marsh 
and his associates in the Geological Survey, are an 
example to other Governments. The Munister of Agri- 
culture is surrounded with a staff of botanists and 
chemists. The Home Secretary is aided by a special 
Scientific Commission to investigate the habits, migra- 
tions, and food of fishes, and the latter has at its disposal 
two specially constructed steamers of large tonnage. 
The United States and Great Bntain promote fisheries 
on distinct systems. In this country we are perpetually 
issuing expensive Commissions to visit the coasts in order 
to ascertain the experiences of fishermen. I have acted 
as Chairman of one of these Royal Commissions, and 
found that the fishermen, having only a knowledge 
of a small area, gave the most contradictory and 
unsatisfactory evidence. In America the questions 
are put to Nature, and not to fishermen. Exact and 
searching investigations are made into the life-history of 
the fishes, into the temperature of the sea in which they 
live and spawn, into the nature of their food, and into the 
habits of their natural enemies. For this purpose the 
Government give the cooperation of the Navy, and 
provide the Commission with a special corps of skilled 
naturalists, some of whom go out with the steamships, 
and others work in the biological laboratories at Wood’s 
Holl, Massachusetts, or at Washington. . . . The practical 
results flowing from these scientific investigations have 
been important. The inland waters and rivers have been 
stocked with fish of the best and most suitable kinds. 
Even the great ocean which washes the coasts of the 
United States is beginning to be affected by the knowledge 
thus acquired, and a sensible result is already produced 
upon the most important of its fisheries. The United 
Kingdom largely depends upon its fisheries, but as yet 
our own Government have scarcely realised the value of 
such scientific investigations as those pursued with success 
by the United States.” 

He quotes with appreval a passage from Washington’s 
farewell to his countrymen: “ Promote as an object of 
piimary importance stitutions for the general diffusion 
of knowledge. In proportion as the structure of a 
Government gives force to public opinion it is essential 
that public opinion should be enlightened.” He next points 
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out thdt it was not till 1870 that England established a 
system of education at all, and that now, while all great 
countries, except our own, have Ministers of Education, 
we have only Ministers who are managers of primary 
schools. 

Passing on to the State need of abstract knowledge, we 
read as follows :— 

“ Ali, the son-in-law of Mahomet, the fourth successor 
to the Caliphate, urged upon his followers that men of 
science and their disciples give security to human pro- 

gress, Ali loved to say, ‘Eminence in science is the 
highest of honours ;’ and ‘He dies not who gives life to 
learning.’ In addressing you upon texts such as these 
my purpose was to show how unwise it is for England to 
lag in the onward march of science when most other 
European Powers are using the resources of their States 
tœ promote higher education and to advance the bound- 
aries of knowledge. English Governments alone fail to 
grasp the fact that the competition of the world has 
become a competition in intellect.” 

We have seen how Sir Lyon Playfair twits the heads of 

-the Education Department with being merely managers 
of primary schools, The President of the Chemical 
Section, Prof. Armstrong, also shows reason why their 
functions must be expanded if science is ever to get on 
here. He holds that without State action the difficulties 
which at present prevent the existing teaching institutions 
from exercising their full share of influence upon the 
advancement of our national prosperity are all but in- 
superable. He foresees the objection that such an inter- 
ference would deprive teaching-centres of their ındi- 
viduahty, but he denies that this must necessarily follow, 
and we know no one who has a better right to express an 
opinion on such a subject. 

Some part indeed of Prof. Armstrong's address is 
terrible reading. The present chemical education and 
chemical examinations ın this country are, according to 
him, to a large extent shams, and worse. The students 
who come to the centres of higher instruction are scarcely 
reasoning beings—they have never been brought to reason; 
and at those centres the instruction’ has been of too 
technical a character, while hardly anywhere is there an 
atmosphere of research. We commend this part of 
Prof. Armstrong’s address strongly to our readers. He 
points out, among many other matters, the vital ımport- 
ance of the research atmosphere, and he frankly states the 
difficulties felt by earnest men. On this point, indeed, 
we think him a little too sensitive. Many of the remarks 
so often made now touching the absence of research in 
our chemical laboratories apply not to such men as him, 

. but to those whose trading spirit and proclivities are well 
known—men who discredit the profession to which they 
belong. Still, it 1s well that the difficulties should be 
fairly recorded, especially in juxtaposition with a state- 
ment that absence of research must always indicate the 
absence of teaching worthy of the name. 

A complete revision of the present system, both of 
teaching and examuning in chemistry, 1s, therefore, ac- 
cording to Prof. Armstrong, one of the most pressing of 
our present needs, 

Are the other sciences better off? Certainly not 
mathematics if Prof. Chrystal has a ught to speak for 
that branch: 
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“All men practically engaged in teaching who have 
learned enough, in spite of the defects of their own early 
training, to enable them to take a broad view of the 
matter, are agreed as to the canker which turns every- 
thing that is good in our educational practice to evil. It 
is the absurd prominence of written competitive examina- 
tions that works all this mischief.” 

But some may think that m the setting of problems 
mathematics teachers have an advantage over others in 
preventing unintelligent cramming. This is not Prof. 
Chrystal’s opinion : 

“The history of this matter of problems, as they are 
called, illustrates in a singularly instructive way the weak 
point of our English system of education. They orgin- 
ated, I fancy, in the Cambridge Mathematical Tripos Ex- 
amination, as a reaction against the abuses of cramming 
bookwork, and they have spread into almost every branch 
of science teaching—witness test-tubing ın chemistry. At 
first they may have been a good thing; at all events the 
tradition at Cambridge was strong in my day, that he 
that could work the most problems in three or two and a 
half hours was the ablest man, and, be he ever so ignorant 
of his subject in its width and breadth, could afford to 
despise those less gifted with this particular kind of 
superficial sharpness. But, in the end, came all to the 
same: we were prepaied for problem-working in exactly 
the same way as for bookwork. We were directed to 
work through old problem papers, and study the style 
and peculianties of the day and of the examiner. The 
day and the examiner had, in truth, much to do with ıt, 
and fashion reigned in problems as m everything else. 
The only difference I could ever see between problems 
and bookwork was the greater predominance of the in- 
spinting element of luck in the former. This advantage 
was more than compensated for by the peguliarly dis- 
jomted and, from a truly scientific point of view, worthless 
‘nature of the training which was employed to cultivate 
this species of mental athletics. The result, so far as 
problems worked in exammations go, is, after all, very 
miserable, as the reiterated complaints of examiners 
show ; the effect on the examinee is a well-known ener- 
vation of mind, an almost incurable superficiality, which 
might be called Problematic Paralysis—a disease which 
unfits a man to follow an argument extending beyond the 
length of a printed octavo page.” 

As to the crying present need, Profs. Chrystal and 
Armstrong are at one. We want a higher ideal of educd- 
tion in general and of scientific education in particular ; 

“ Science cannot live among the people, and scientrfic 
education cannot be more than a wordy rehearsal of dead 
text-books, unless we have living contact with the working 
minds ofliving men. It takes the hand of God to make 
a great mind, but contact with a great mind will make a 
little mind greater. The most valuable instrugion in any 
art or science is to sit at the feet of a master, and the 
next best to have contact with another who has himself 
been so instructed. No agency that I have ever seen at 
work can compare for efficiency with an intelhgent 
teacher, who has thoroughly made his subject his own 
It 1s by providing such, and not by sowing the dragon’s 
teeth of examinations, that we can hope to rasse up an 
intelligent generation of scientifically educated men, who 
shall help our race to keep its place in the struggle of 
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nations. In the Aitari we must look more to men and 
to ideas, and trust less to mere systems. Systems have 
had therr tnal. In particular, systems of examination have 
been tested and found wanting in nearly every civilised 
country on the face of the éarth.” 

What we have written will show what food for thought 
in the matter of our present needs has been provided at 
Aberdeen for those gathered together for the advance- 
ment of science Surely the three addresses to which we 
have specially referred m the present article suggest a 
gap in the organisation of the Association. Why should 

. there not be a section to deal specially with the question 
of Education and Research ? 





THE “DECOMPOSITION” OF DIDYMIUAM 


T NDER the above title the Chemical News has recently 
reprinted from the Chemiker Zetéunp a notice of 
an important piece of work recently communicated to the 
Vienna Academy by Dr C. A. von Welsbach. The work 
appears to have resulted in the discovery that the “dyad 
or triad element” didymium’with an “atomic weight” of 
48 or 96, or 147, according to the text-books employed, 
and which since its separation by Mosander ın 1841 has 
been investigated by Marignac, Hermann, Watts, Bunsen, 
Deville, and Erk; not to mention many others, is no 
element at all, but is built up of two substances which 
can be separated from each other by an ordinary chemical 
process. The “decomposition” was in fact effected by 
means of the double ammonium or sodium nitrates in 
presence of lanthanum salt. 

The colours of the salts of the two substances are quite 
different. The salts of that which approaches lanthanum 
in its chemical characteristics are of a leek-green, those 
of the other substance are rose or amethyst red, and it 1s 
this substance which exists ın greatest quantity ın didy- 
mium. Dr. von Welsbach proposes for these two new 
substances the names of “ praseodymium” and “ neo- 

~dymium.” 

It will be readily seen that from the chemical point of 
view alone these results are of very high interest, but 
there is another from which they assume a very great 
-importance. 

The “element” didymium after it was separated by 
the chemist had been handed over to the physicists. 
Gladstone, we believe, xvas among the fitst to note the 
characteristic absorption spectrum of the salts. In this 
work he was followed by Bahr and Bunsen, Erk and 
others. Thalén determined its spark spectrum, and in 
our spectroscopic literature didymium has taken its place 
by the side of hydrogen and iron as a characteristic 
spectrum-giving element 

Now one of the arguments which has been used in 
support of the view put forward some time ago of the 
dissociation of the chemical elements at solar tempera- 
tures is that at one “heat level” in the sun’s atmosphere 
(a term coined because the sun’s atmosphere must get 
hotter as we go down, and we have means of determining 
which vapours ascend from hotter regions and which 
descend from cooler ones) we get some lines of the spec- 
trum, of a substance, let us say iron, and at another we 
get others ; so that to get the complete spectrum of iron, 
as we see it when we use iron in our laboratories, we have 
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to ada: iOgether the two sets of hnes seen m the spectra. 
of parts of the sun known to be at different tenfperatures. 

To make our statements more precise we may say that 
the lines of 1ron seen bright in the spectr£ of solar 
prominénces and those seen widened in the spectra of 
solar spots are so different that it may be said that there 
is hardly a line common to both. So much so that, as 
was said years ago, if we did not know iron here, and the 
fact that its spectrum contains both sets of lines, we 
should say that the prominences gd iron contained one 
substance, and the spots gud iron contained another. 

These facts were explained by the hypothesis that there 
were in the so-called element iron at least two different 
substances or molecular groupings, one of which alone 
could withstand the higher temperature of the promin- 
ences. The reason that dof sets of lines and many 
others are seen in the spectrum of iron in the high- 
tension spark is that the temperature of the spark 1s 
sufficient to carry the solid metal through the series of 
simplifications, whether many or few, which lie betweer 
the limits formed by the solid state and the temperature 
of the prominences 

To this it has been objected that if these things exist-in 
iron they should be isolated and put in bottles. To this 
it has been rephed that the bottles themselves must-be 
incandescent, or the “things” will unite again as they 
have done before to form iron as we know it. 

Now the real importance of Dr. von Welsbach’s work 
ıs that what has not yet.been done for iron—to prove 
beyond all cavil the above hypothesis—he has done for 
didymium. He has got into two bottles, which we may 
mentally laBel “spot bottle,” “prominence bottle,” two 
substances from the “element” didymium, each of which 
has a characteristic spectrum consisting: of different parts 
of the spectrum of didymium just as the spots and promin- 
ences have spectra g#é iron, which are different parts of 
the spectrum of iron. Further, by mixing the substances 
in these two bottles together in proper proportions he can 
produce a third, which gives the mapped spectrum of 
didymium exactly as in the general spectrum of the sun, 
in which we get, added together, the absorptions of the 
hotter and cooler regions represented by prominences 
and spots, we have gud iron, something not unlike the arc 
spectrum of that substance. 

There is no doubt that the interest of both chemists 
and physicists will be keenly excited by Von Welsbach’s 
work, and that jt will be critically examimed and re- 
peated. If it be confirmed we may hope that some, day 
similar work will be undertaken here. The way is open, 
and has been cleared in a remarkable way. Formerly ıt 
was imagined that very high temperatures and new 
chemical methods were the sole agents to which appeal 
could be made ın such a case; it may turn out that 
there are reagents to hand if chemusts will turn their 
attention to them. 

It is further clear that the “elements” with high 
atomic weight should be the first to be attacked. Those 
who consider the spéctrum of cerium, for instance, which 
in the blue and violet portion is mcher in lines than the 
spectrum of the sun itself, to be produced by the vibra 
tion of “ the chemical atom” or “ the chemical molecule,” 
no matter which, will find themselves in a hopeless 
minonty, now that the simpler explanation of a mixed 
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origin has,apparently received confirmation in the case 
of another substance. 

But although we have chiefly confined ourselves to the 
spectroscopic bearing of the work, it is not too much to 
say of it that, if this separation be in the sense as indi- 
cated, it is the most important work in mineral chemistry 
we have had for many years. By patient work the group 
of cerium, didymium, &c., metals has yielded several new 
metallic oxides, differing considerably from didymium, 
but having the same general reactions, being members of 
the same group in fact. The difference in the ordinary 
chemical reactions of cerium, lanthanum, didymium, 
scandium, terbium, ytterbium, and probably samarium is 
generally very slight, and they can only be separated by 
long-continued operations, nearly always cases of frac- 
tional separation. The close relationship of these metallic 
oxides has been long recognised, and the group has been 
considered peculiar in this respect, and in consequence 
an immense amount of labour has been expended upon 
it, more than has ever been expended on groups of other 
metallic oxides. Indeed, the notion that heat is the agent 
of chemical resolution seems to have gained such a hold 
that apparently for the last two, or three, decades, with 
the exception of the cerite metals, it is the only reagent 
the action of which has been taken as definitive in esta- 
blishing a thing to be an element. We are not aware 
that any records of patient work on chromium exist, 
attempts to isolate any other substance from chromium 
oxide other than our ordinary chromium. The general 
properties of this, or these, oxides surely invite to further 
investigation. And in the case of nickel and cobalt, 
which appear almost to be isomers, there is a fine field for 
investigation which might be as profitably cultivated 
perhaps as an almost infinite series of carbon compounds. 


OUR BOOK SHELF 


Annuaire géologique unive- s.. et Guide du Géologie autour 
de la Terre. Parle Dr. Dagincourt. (Paris: Comptoir 
géologique de Paris, 1885.) 

THIS is the first annual issue of a geological guide edited 

by the easel to the Geological Society of France, 

which cannot fail to be of the greatest use as a book of 
reference to those concerned with geology all over the 
world. Multum in parvo would be a very suitable motto 
for the book, for the amount of information which it con- 
tains in a small space is really marvellous. The editor 
does not profess to have carried out the whole of the 
programme which he has set before himself in the present 
issue ; but it was decided to bring out the volume this 
year on account of the meeting of the Geological Congress 
at Berlin, and also in order that be may be able in the 
ensuing issue to profit by private and public criticism. 

The best criticism of it will be a bare statement of its 

Contents. It first describes the history, various meetings 

and utility of the Congress of Geologists, with the pro- 

ceedings at thé meetings in Paris and Bologna. It then 
takes the continents ın alphabetical order, and the countries 
in them in the same way, and supplies a mass of geological 
information of all kinds with regard, to each. Taking 
as an example the first country under the head Europe, 
which is Germany (Allemagne), we find a list of books on 
the bibliography of German geology, of general (as dis- 
ffnguished from special and detailed) geological maps, 
and of the leading works on certain districts ; these are 
succeeded by a general sketch of the geological features 
of Germany, and of the occurrence of the various 


geological systems’;"then a detailed'account of the organisa- 
tion for the production of geological maps in the various 
countries and provinces composing the German Empire ; 
then a sketch of the institutions in which geology is 
taught, the various universities with their professors, 
laboratories, collections, museums, &c., the professors at 
the vanous polytechnic and agronomical schools, the 
public and private geological collections, with in some 
cases, brief descriptions of the principal features (these 
occupy a considerable space), then the various geological 
societies, with their organisations; next the periodical 
publications, their prices, size, general nature of the con- 
tents, divided into five classes—(1) those specially geo- 
logical, B those containing from time to time geological 
papers, (3) geographical periodicals containing geological 
papers, (4) those devoted to mining, (5) collections of 
geological and paleontological memoirs. These lists are 
succeeded by others which form a very important feature 
of the work—viz. the names, addresses, and special fields 
of all the geologists in the German empire ; and finally 
the titles of all the books and papers which have appeared 
during the past year on aineal, petrography, geology, 
and palæontology, arranged in alphabetical order. This 
description of the volume under the head “ Allemagne,” 
will give an accurate idea of the scope and arrangement 
of the book, for although circumstances have prevented 
the scheme being carried out with the same degree of 
thoroughness for every part of the globe, the volume will 
year by year a Hiei nearer to, doubtless even improye 
upon, this standard. In the case of Great Britain, for 
instance, the issue for 1886 will contain a thorough study 
of our geology, and its teaching in our universities and 
other public institutions. Its ultimate completeness must 
naturally depend much on the assistance which the editor 
receives from geologists all over the world in supplying 
information, making the necessary alterations required by 
time, offering suggestions and adding corrections ; and 
the volume is so useful and full in design that we have 
little doubt Dr. Dagimcourt’s fellow-geologists will willingly 
help him to carry it out in all its details. We observe 
that Tasmania has by an error been put amongst Asiatic 
countries instead of in Australasia. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure om his space 1s so great 
that it ts impossible otherwise to insure the appearance ewen 
of communications containing interesting and novel facts.) 


The ‘Meteoric Cycle and Stonehenge 


WE are now passing through the hundredth meteoric cycle of 
nineteen years, which commenced with A.D 1882, and will 
terminate with A.D. 1900, These cycles began with the year of ow 
Saviour’s biith, and out prayer books contain tables showing for 
many successive years on what days Easter days and our 
movable festivals will occur. At the end of every such cycle 
the new and full moons happen within an hour and a half of the 
same time of the year as they did at the beginning. 

With these cycles is commonly associated the name of Meton, 
an astronomer of Athens, who wrote a book on the subject, by 
which the Greeks regulated the réturrence of their f€stivals. 
He flourished 432 yems B.C. But the knowledge of these cycles 
existed in England centuries before the time of Meton, as I will 
piesently show, and it 1s probable that the four very ancient 
erections supposed to have been temples of the sun near 
Penzance, had reference to this cycle of nineteen years, as they 
each consisted originally of nineteen stones placed upright and 
rising from 3 to 6 feet above the und in mde circles varying 
in diameter from 65 to 80 feet. These temples are still exigting, 
although some of their stones have fallen, and they are miles 
from each other, but are all called im the pnnted maps, as well 
as immemoually, by one and the same name, viz. “Nine 
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Maidens,” which is simply an abbreviation for Nineteen 
Maidens. 

The following quotation from Diodorus Siculus (Book ITI. 
chap. iii, Booth’s Trans., page 139), who flourished about 
forty-four years B.C., will be an historical confirmation of what I 
have above stated :— 

“ Amongst those who have written old stories much like 
fables, Hecatseus (born 549 years B.C.) and some others say that 
there is an island m the ocean over inst Gaul (as big as 
Sicily) under the Arctic pole, where the ‘boreans inhabit, 
so called because they lie beyond the breezes of the north wind ; 
that the soil there is very nch and fruitful, and the chmate 
ga ia inasmuch as there are two crops in the year.” 

is description does not apply to the whole of the island 
referred to, but represents Mount’s Bay, its most south-western 
extremity, and we may therefore conclude that those from whom 
Hecateeus and the others derived their information were the 
Pheenician traders who for centuries previously frequented Mount’s 
Bay for tin and fish, and who imagined al Britain to possess 
the same rich soil and mild climate as Mount’s Bay where still 
‘“ there are two crops in the year.” But to proceed with the 
quotation :—~ z 

“ They say that Latona was born there, that they worship 
Apollo above all other gods, and the inhabitants demean them- 

ves as if they were Apollo’s priests, who has there a stately 
grove and a renowned temple of a round form, and that there is 
a city likewise conseciated to this god. The sovereignty of this 
city and the care of the temple (they say) belong to the 
Boreades.”’ 

This city and this ‘‘ renowned temple of a round form” are 
doubtless those of Old Sarum and Stonehenge, the mner oval of 
which, immediately around the altar, consists of precisely nineteen 
stones (see the plate n Dr. Stnkeley’s ‘‘ Stonehenge,” page 20). 
But the four temples of the sun above described of nineteen 
stones each, placed upright ‘‘in a round form” to represent the 
cycle of nineteen years, are not mentioned by Diodorus, as they 
were probably deemed not worthy of notice after alluding to the 
renowned temple of Stonehenge. The passage concludes as 
follows :— 

‘‘They say, moreover, that Apollo once in nineteen years 
comes into the island, in which space of time the stars perform 
their courses, and return to the same pomt, and therefore the 
Greeks call the revolution of nineteen years ‘the year?” 

Plymouth, August . EDMONDS 


Nebula in Andromeda 


Last night the nebula in Andromeda was observed here. 
The stellar-like nucleus was distinctly seen. It appeared to be 
of a reddish-yellow colour as contrasted with that F the nebula. 
We think that a change has certainly taken place, no such 
stellar-like centre having previously been seen in the nucleus. 
The stellar point was exammed with a small prism held between 
the eye-piece and the eye. A continuous spectrum was seen. 
Dr. Boeddicher and I were both convinced that there were 
considerable inequalities in its light, and independently formed 
the mmpression that there was at times a bright band or line in 
the green. The colour ofethe stellar point appeared much the 
same as that of Aldebaran. Rosse 

Observatory, Birr Castle, September 8 





Sunsets 


IN July of this year I spent a short time in the Schwarzwald 
of Baden. For morethan a week the sky was cloudless day 
and night, yet the heat was not oppressive. The sunsets were 
beantifal beyond description, and the after-glows magnificent. 
One evening in particular will always remain impressed upon 
my memory. It was that éf July 26, and the place was a few 
miles from the town of Neustadt, nearly in the centre of the 
forest. Wonderful effects began to appear so soon as the sun 
touched the crest of the western hills. But these were as 
nothing compared with what followed. The moment the lumin- 
ary had disappeared behind the hills long streamers began to 
radiate high up into the heavens, and for a time, as the daylight 
diminished, they mcreased both in length and intensity, nvalling 
any description or figures of the Arc’ic auroras that I have ever 
seen; at the same time the most vivid and ever-changing glow 
hit up the whole western heavens. The scene lasted more than 
an hour, and its effect was Donne by, and perhaps partly 
due to, a nearly full moon, which rose from behind a slight dip 


or pass in the hills on the eastern side of the valley. The in- 
habitants of the Schwarzwald are indubitably phlegmatic, and 
not easily moved to excitement; but this display eof celestial 
pyrotechnics was too much for them, and at a small roadside 
inn the carters and others who were enjoying their beer inside 
turned out en masse to witness it. I am not a strong admirer of 
Turner’s pictures, but, m comparing nature with art, one idea 
came uppermost—the scene was ‘‘ Turneresque.” 
Lewisham, S.E., September 3 R. MCLACHLAN 





Pulsation in the Veins 


MR. HIPPISLEY will find a very simple way of showing pulsa- 
tion in the veins, as well as in the arteries, by fixing a long 
bristle or thread of sealing-wax over the vessel by means of a 
httle tallow. The end of the lever will vibrate and produce all. 
the movements of the sphygmograph. This method was adopted, 
by Mr. Wilkinson King nearly fifty years ago, and the instru- 
ment styled by him the sphygmometer In his paper in the 
Guy’s Hospital Reports for 1837, ‘‘On the Safety Valve Func- 
tion of the Right Ventricle of the Heart,” will be foundemuch 
valuable matter and discussion about venous pulsation. 


August 29 S. W. 





Red Hail 


Vu Pintérêt que peut offrir la coloration de la grêle, espère que 
vous voudrez bien insérer ces quelques lignes dans votre journal : . 
‘t La grêle colorée en rouge, observée par Mr. Mullan et dont il 
est question dans le No. 812 de ce journal, n’est pas un fait 


isolé. Ona observé un cas analogue en 1880, le 7 bain, en 
Russie. Les grélons de cette chute-là étaient intéressants sous plus 


d’un rapport. Leur forme se ramenait à trois types: paralldli- 
pipéde, cylindre, sphéroide trés-aplati et muni de cavité aux bonts 
de la petite axe. Certains de ces grélons étaient percés de part 
en part, le long de la petite axe, ce qui leur donnait lapparence 
des anneaux. Certains des grélons étaient colorés en rouge-påle, 
d’autres avaient la couleur bleu-pale, mais pour la plupart les 
grélons étaient gris ou blanc. L’observateur, M. Lagounowitch, 
crut avoir remarqué que la couleur était lide à le forme des 
grêlons. Je cite ces faits et j'en ropose Pexplication dans ma 
brochure, ‘ Sur POiigine de la Gréle.’” 
THEODORE SCHWEDOFF, 
Professeur de Physique à l'Université d’ Odessa 


Odessa, lez août, 1885 





On the Terminology of the Mathematical Theory of 
Electricity 

Mr. SUTHERLAND’S letter on termmology (NATURE, vol. 
xxxiL p. 391) leads me to t to Mr. Scott the employment 
of the term /ow-fression for depression in his weather forecasts 
sent to the newspapers. It is nearly as easily pronounced and 
written, and will not have such a tendency to mislead the 
general public as to there being a depressing of the air where it 
really ascends. HENRY MUIRHEAD 

Cambuslang 


THE BRITISH ASSOCIATION 
Aberdeen, Monday 


THs place has evidently been astir for days in antici-. 
pation of the present meeting. Already are the 
directions necessary for visitors finding their way to the 
various sections put up in conspicuous places in Union 
Street and the neighbourhood of Marischal College. 
The accommodation m the fine building for reception 
rooms, committee rooms, reading, sectional, and other 
rooms, seems, so fa? as can be judged at present, every- 
thing that could be desired. It is evident that the Local 
Committee have been working in earnest to make the 
second Aberdeen meeting a success, and their efforts have 
been heartily supported by the citizens and country people. 
Up to Saturday tooo/, worth of tickets had been sold to 
local people alone, and many more will be sold between 
this and Wednesday. Of old members of the*Association 
750 have already written that they intend to be present 
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t 
and it is confidently anticipated that quite 2500 people 
will take out tickets for the meeting. This great influx of 
strangers Ras tasked the available accommodation in 
Aberdeen, and, as might be expected, the charges ix hotels 
and lodging-houses ate somewhat exorbitant. 

Of foreigners who are to be present one of the most 
distinguished 1s Prof. O. C. Marsh, the well-known Ameri- 
can palzontologist, who. it is expected, will take part in 
the proceedings of both Cand D. Otheis are the Abbé 
Renard of Brussels, Dr, Max Schuster of Vienna, Dr. 
von Dechen of Bonn, and Prof. Radlkofer of Munich 
It is expected that Mr. Im Thurn, the naturalist, who 
recently ascended Mount Roraima in Bntish Guiana, will 
be able to be here, and tell personally of his ascent and 
its important results. 

Of the excursions, that to Balmoral on Saturday is 
evidently the favourite, and there will be considerable 
competition to be included among the 150. The Earl of 
Crawford has for the same day invited sixty members to 
visit Dunecht, where the observatory will be inspected, 
and where the archeologists will be shown the “ Barnekin 
of Dunecht.” The Earl of Crawford also contributed 
several very valuable and interesting objects to a fine 
exhibition of antiquities, old books and manuscripts, that 
is being arranged. Among the expeditions arranged for 
Thursday the 17th, 1s one specially for geologists, to 
Portsoy; and for the same day the Rev. W. Gordon 
invites a party of naturalists to Braemar 

Among the local establishments which will be open to 
the p of visitors are several of the great granite 
works tor which Aberdeen 1s so famous. 

Another exhibition of special interest, arranged by the 
Scottish Geographical Society, will consist of Scottish 
maps, including some 150 different maps, atlases, guides, 
and special topographical works. 

If one may judge from the present appearance of the 
weather, the meteorological conditions promise to be 
favourable, and, if so, the meeting will be sure to be 
successful, so far as pleasuring 1s concerned, while the 
discussions that have been arranged for the Sections A 
and B are likely to give it considerable scientific 1m- 
portance. 


INAUGURAL ADDRESS BY THE RIGHT Hon. Sir Lyon 
PLAYFAIR, K.C.B., M.P., F R.S., PRESIDENT 


I. Visit to Canada —Ow last meeting at Montreal) was a 
notable event ın the life of the Butish Association, and even 
maiked a distinct epoch in the history of civilisation. It was 
by no mere accident that the constitution of the Association 
enabled it to embrace all parts of the British Empire. Science 
1s truly catholic, and 1s bounded only by the universe. In rela- 
tion to our vast empire, science, as well as literature and art, are 
the common possession of all its varying people. The United 
Kingdom is limited to 120,800 square miles, inhabited by 35 
millions of people ; but the empire as a whole has 84 millions 
of square miles, with a population of 305 millions To federate 
such vast possessions and so teeming a population into a political 
unit is a work only to be accomplished by the labours and per- 
sistent efforts of perhaps several generations of statesmen. e 
federation of its science is a subject of less dimensions well 
within the range of experiment. No part of the British Empire 
sas more suited than Canada to try whether her science could 
„be federated with our science. Canada has lately federated dis- 
unct provinces, with conflicting interests alising from difference 
of races, nationalities, and religions. Political federation 18 not 
new in the history of the world, though it generally arises as a 
consequence of war. It was war that taught the Netherlands to 
federate in 1619, It was war which” united the States in 
America ; federated Switzerland, Germany, and Austria, and 
unified Italy. But Canada formed a great national life out of 
petty provincial existences in a time of profound peace This 
evolution gave an immense impulse to her national resources. 
The Dominion still requies consolidation in its vast extent, and 
applied science is 1apidly effecting it. Canada, with its great 
expanse of denitory, nearly as large as the United States, 1s 
being knit together by the non bands of railways from the Gulf 
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of St. Lawrence to the Pacific Ocean, so that the fertile lands of 
Ontario, Manitoba, Columbia, and the North-Western terri- 
tories will soon be available to the world, Still practical science 
has much to accomplish. England and France, with only one- 
fifth the fertile area of Canada, support 80 millions of people, 
while Canada hasa population not exceeding § millions, 

A less far-seeing people than the Canadians might have 
invited the applied science which they so much require. But 
they knew that without science there are no applications. They 
no doubt felt with Emerson— 


“ And what if Trade sow cities 

Like shells along the shore, 

And thatch with towns the prairie broad 

With railways ironed o'er : 

They are but s tiling foam-bells 

Along Thought’s causing stream, 

And take their shape and sun-colour 

From him that sends the dream ” 
So it was with a far-reaching foresight that the Canadian Govern- 
ment invited the British Association for the Advancement of 
Sctence to meet ın Montreal. The inhabitants of Caneda 
received us with open arms, and the science of the Dominion 
and that of the United Kingdom were welded. We found in 
Canada, as we had every reason to expect, men of manly and 
self-reliant character, who loved not less than we did the old 
home from which they had come. Among them is the same 
healthiness of political and moral life, with the same love of 
truth which distinguishes the Enghsh people. Our great men 
are theli great men: our Shakspeare, Milton, and Burns belong 
to them as much as to ourselves ; our Newton, Dalton, Faraday, 
and Darwin are their men of science as much as they are ours. 
Thus a common possession and mutual sympathy made the 
meeting ın Canada a successful effort to stimulate the progress of 
science, while it established, at the same time, the principle that 
all people of Biitish origin—and I would fain 1aclude our cousins 
in the United States—possess “a common interest in the 1ntel- 
lectual glories of their race, and ought, in science at least, to 
constitute part and parcel of a common empire, whose heart may 
beat in the small islands of the northern seas, but whose blood 
circulates mn all her limbs, carrying warmth to them and bringing 
back vigour to us. Nothing can be more cheering to our 
Association than to know that many of the young communities 
of English-speakmg people all over the globe—in India, China, 
Japan, the Stiaits, Ceylon, Australia, New Zealand, the Cape— 
have founded scientific societies in order to promote thé growth 
of scientific 1esearch. No doubt science, which is only a form 
of truth, is one in all lands, but still its unity of purpose and 
fulfilment received an important practical expression by our visit 
to Canada. This community of science will be continued by the 
fact that we have invited Sir William Dawson, of Montreal, to 
be our next President at Birmingham. 

II. Science and the State.—I cannot address you in Aberdeen 
without recollecting that when we last met in this city our 
President was a great prince. The just verdict of tıme is that, 
high as was his royal rank, he has a far nobler claim to our 
regard as a lover of humanity in its widest sense, and especially 
as a lover of those arts and sciences which do so much to adorn 
it. On September 14, 1859, I sat og this platform and listened 
to the eloquent address and wise counsel of the Prince Consort. 
At one time a member of his household, it was my privilege to 
co-operate with this illustrious prince in many questions relatin 
to the advancement of science. I naturally, therefore, turne 
to his preidential address to see whether I might not now con- 
tinue those counsels which he then gave with all the breadth 
and comprehensiveness of his masterly speeches. I found, as I 
expected, a text for my own discourse in some pregnant remarks 
which he made upon the relation of science to the State. They 
are as follows :—‘‘ We may be justified in hoping . . . that the 
Legislature and the State will mare and more recognise the 
clams of science to their attention, so that it may no longer 

uire the begging-box, but speak to the State like a favoured 
child to its parent, sure of his paternal solicitude for its welfare ; 
that the State will recognise in science one of its elements of 
strength and prosperity, to foster which the clearest dictates of 
self-interest demand.” 

This opinion, in its broadest sense, means that the relations 
of science to the State should be made more intimate because 
the advance of science 1s needful to the public weal. T 

The importance of promoting science as a duty of statecraft 
was well enough known to the ancients, especially to the Greeks 
and Arabs, but it ceased to be recognised ın the dark ages, and 
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was lost to sight during the revival of letters in the fifteenth and 
sixteenth centuries. Germany and France, which are now in 
such active competition in promoting science, have only publicly 
acknowledged its national importance in recent times. Even in 
the last century, though France had its Lavoisier and Germany 
its Leibmitz, ther Governments did not know the value of 
science. When the former was condemned to death in the 
Reign ot Terror, a petition was presented to the rulers that his 
hfe might be spared for a few weeks in order that he might 
complete some important experiments, but the reply was, ‘‘ The 
Republic has no need of savants.” Earher in the century the 
mouch-praised Frederick Wuliam of Prussia shouted with a loud 
voice, during a graduation ceremony 1n the University of Frank- 
fort, “An ounce of mother-wit is worth a ton of university 
wisdom.” Both France and Germany are now ashamed of these 
utterances of their 1ulers, and make energetic efforts to advance 
science with the aid of their national resources. More remark- 
able is it to see a young nation like the United States reseiving 
150,000,000 acres of national lands for the promotion of scien- 
tific education. In some 1espects this young country is in advance 
of all European nations in joining science to its administiative 
offices. Its scientific publications, lıke the great paleontclogical 
work embodying the iesearches of Prof. Marsh and his asso- 
cates in the Geological Survey, are an example to other Govern- 
ments, The Minister of Agriculture is suriounded with a staff 
of botanists and chemists. The Home Secretary 1s aided by a 
special Scientific Commission to investigate the habits, migra- 
tions, and food of fishes, and the latter has at its disposal two 
specially-constructed steamers of large tonnage. . The United 
States and Great Buitain promote fisheries on distinct systems. 
In this country we aie perpetually issuing e sive Commis- 
sions to visit the coasts in order to ascertain the experiences of 
fishermen. I have acted as chairman of one of these Royal 
Commissions, and found that the fishermen, having only a 
knowledge of a small area, gave the most contradictory and un- 
satisfactory evidence. In America the questions are put to 
Nature, and not to fishermen. Exact and searching investiga- 
fons are made into the life-history of the fishes, into the tem- 
perature of the sea m which they live and spawn, into the 
nature of their food, and into the habits of their natural ene- 
mies. Yor this purpose the Government give the co-operation 
of the navy, and provide the Commission with a special corps 
of skilled naturalists, some of whom go out with the steamshi 
and others work in the biological laboratories at Wood’s Holl, 
Massaghusetts, o1 at Washington The different universities 
send their best natmalists to aid in these inves ons, which 
are under the direction of Mr. Baird, of the Smithsonian Insti- 
tution, The annual cost of the Federal Commission 1s about 
40,000/,, while the separate States spend about 20,000}. ın local 
efforts. The nikheal results flowing from these scientific in- 
vestigations have been important. The inland waters and 1iveis 
have been stocked with fich of the best and most suitable kinds. 
Even the gieat ocean which washes the coasts of the Umted 
States is begin to be affected by the knowledge thus ac- 
quired, and a sensible result is already produced upon the most 
unportant of its fishe1es, The United dom largely depends 
upon its fisheries, but as yet our own Goveinment have scarcely 
realised the value of such scientific investigations as those pur- 
sued with success by theeUnited States. Less systematically, 
but with great benefit to science, our own Government has used 
the surveying expeditions, and sometimes has equipped special 
expeditions to promote natural history and solar physics. Some 
of the latter, like the voyage of the Challenger, have added 
largely to the store of knowledge ; while the former, though 
not piimarily mtended for scientific research, have had an im- 
direct result of infinite value by becoming traming-schools for 
such investigators as Edward Forbes, Daiwin, Hooker, Huxley, 
Wyville Thomson, and others. 

In the United Kingdom we are just beginning to understand 
the w&dom of Washingtén’s farewell address to his countiy- 
men when he said: “ Promote as an object of primary :mpoit- 
ance institutions for the general diffusion of knowledge. In 
proportion as the structure of a government gives force to public 
opimon, itis essential that public opmion should be enlightened.” 
It was only in 1870 that our Parliament established a system of 
national primary education. Secondary education is chaotic, 
and remains unconnected with the State, while the higher educa- 
tion pf the universities is only brought at distant intervals under 
the view of the State. All great counties except England have 
Ministers of Education, but this country has Saly Mımısters who 


aie the managers of primary schools, We are infgrior even to 
smaller countries in the absence of organised State supervision 
of education. Greece, Portugal, Egypt, and Japan have distinct 
Munisters of Education, and so also among our Golonies have 
Victory and New Zealand. Gradually England is gathering 
materials for the establishment of an efficient Education Minister. 
The Department of Science and Art is domg excellent work in 
diffusing a taste for elementary science among the working 
classes. There are now about 78,000 persons who annually 
come under the influence of its science classes, while a small 
number of about 200, many of them teachers, receive thorough 
mstiuction in science at the excellent school in South Kens- 
ington, of which Prof. Huxley is the Dean. I do not dwell on 
the work of this Government depaitment, because my object is 
chiefly to point out how it ıs that science lags in 1ts progress in 
the United Kingdom owing to the deficient interest taken im ıt 
by the middle and upper classes. The working classes are 
being roused from their indifference. They show this by their 
selection of scientific men as candidates at the next election 
Among these are Profs. Stuart, Roscoe, Maskelyne, and Rucker. 
It has its significance that such a humble representative of 
science as myself received invitations from working-clé&ss con- 
stituencies in more than a dozen of the leading manufacturing 
towns. In the next Parliament I do not doubt that a Minister 
of Education will becreated as {a nucleus around which the 
various educational materials may crystallise in a definite form. 
III. Scdence and Secondary Education —Various Royal Com- 
missions have made inquiries and issued recommendations in 
regaid to our public and endowed schools. The Commissions 
of 1861, 1864, 1868, and 1873 have expressed the strongest dis- 
approval of the condition of our schools, and, so far as science is 
concerned, their state 1s much the same as when the Duke of 
Devonshiie’s Commission ın 1873 reported in the following 
words :— “‘ Considering the increasing importance of science to the 
material interests of the country, we cannot but regard its almost 
total exclusion fiom the training of the upper and middle classes as- 
little less than a national misfortune.” No doubt there are excep- 
tional cases and some brilliant examples of 1mprovement since 
these words were written, but generally throughout the country 
teaching in science is a name rather than a reality. The 
Technical Commission which reported last year can only point 
to three schools in Great Bntain in which science 1s fully and 
adequately taught. While the Commission gives us the conso- 
lation that England is still in advance as ah industiial nation, it 
warns us that foreign nations, which weie not long ago far 
behind, are now making more 1apid piogress than this country, 
and will soon pass it in the race of competition unless wé give 
increased attention to science in public education. A few of the 
large towns, notably Manchester, Bradford, Huddersfield, and 
Bumuingham, are doing so. The working classes are now 1e- 
ceiving better instruction in science than the middle classes. 
The competition of actual life asserts its own conditions, for the- 
children of the latter find increasing difficulty in obtaining em- 
ployment. ‘The cause of this les in the fact that the schools for 
the middle classes have not yet adapted themselves to the needs 
of modern life. Itis true that many of the endowed schools 
have been put under new schemes, but as there is no public 
supervision or inspection of them, we have no knowledge as to 
whether they have prospered or slipped back. Many corporate 
schools have arisen, some of them, hke Clifton, Cheltenham, 
and Marlborough Colleges, doing excellent educational work,. 
though as regards all of them the public have no rights and can- 
not enforce guarantees for efficiency. A etun just issued, on 
the motion of Sir John Lubbock, shows a lamentable deficiency 
in science teaching ın a great proportion of the endowed schools. 
While twelve to sixteen hous a week are devoted to classics, 
two to thiee hours are considered ample for science in a lage 
proportion of the schools. In Scotland there me only six 
schools in the Return which give more than two hows to science 
weekly, while in many schools its teaching is wholly omitted. 
Every other part of the kmgdom stands in a better position than 
Scotland ın relation to the science of its endowed schools. The- 
old traditions of edueation stick as firmly to schools as a limpet 
does to a rock; though I do the limpet mjustice, for 1t does 
make excursions to seek pastues new. Are we to give up in 
despair because an exclusive system of classical education ha» 
resisted the assaults of such cultivated authors as Milton, 
Montaigne, Cowley, and Locke? There was once an en- 
lightened Empero: of China, Chi Hwangti, who knew that his 
country was kept back by its exclusive devotion tg the classics 
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of Confuciug and Mencius. He invited 500 of the teachers to 
bring their còpies of these authors to Pekin, and after giving a 


gieat banquet in their honour, he buried alive the professors 
along with their manusciipts ın a deep pit. But Confucius and 
Mencius still reign supreme. I advocate milder measujes, and 
depend for their adoption on the force of public opmwion. The 
needs of modern life will force schools to adapt themselves to a 
scientific age. Grammar-schools believe themselves to be im- 
mortal. Those curious immortals—the Struldburgs—desciibed 
by Swift, ultimately regretted their immoitality, because they 
found themselves out of touch, sympathy, and fitness with the 
centwiies in which they lived. 

As there is no use clamouring for an mstiument of more 
compass and porer until we have made up our minds as to the 
tune, Prof. Huxley, in his evidence before a Parliamentary 
Committee in 1884, has given a tme-table for grammar-schools. 
He demands that out of their forty hours for public and private 
study, ten should be given to modern languages and history, 
eight to arithmetic and mathematics, six to science, and two to 
geography, thus leaving fourteen houis to the dead languages, 
No time-table would, howevei, be suitable to all schools. e 

t public schools of England will continue to be the gymnasia 
or the upper classes, and should devote much of their time to 
classical and literary culture. Even now they introduce into 
their curriculum subjects unknown to them when the Royal 
Commission of 1868 reported, though they still accept science 
with timidity. Unfortunately the other grammar-schools which 
educate the middle classes look to the higher public schools as a 
type to which they should conform, although their functions are 
so different. Itis in the interest of the higher public schools 
that this difference should be recognised, so that, while they ge 
an all-round education and expand their curriculum by a treer 
recognition of the value of ‘science as an educational power ın 
developing the faculties of the upper classes, the schools for the 
middle classes should adapt themselves to the needs of their 
. existence, and not keep up a slavish imitation of schools with a 
different function. The old classical grammar-schools may view 
these remarks as a direct attack upon them, and so it is in one 
sense, but it is like the stroke of Ithuriel’s spear, which heals 
while it wounds. 

The stock argument against the intioduction of modern sub- 
jects into grammar schools 1s that it is better to teach Latin and 
Greek thoroughly rather than various subjects less completely. 
But is ıt true that thoroughness in teaching dead languages is the 
result of an exclusive system? In 1868 the Royal Commission 
stated that even in the few great public schools thoroughness 
was only given to 30 per cent. of the scholars, at the sacrifice of 
70 per cent. who got little benefit from the system. Since then 
the curriculum has been widened and the teaching has improved. 
I question the soundness of the principle that it is better to limit 
the attention of the pupils mainly to Latin and Greek, highly as 
I value their educational power to a certain order of minds. As 
in biology the bodily development of animals 1s from the general 
to the special, so is it in the mental development of man. In 
the school a boy shauld be aided to discover the class of know- 
ledge that is best suited for his mental capacities, so that, in the 
upper forms of the school and in the university, knowledge may 
be specialised in order to cultivate the powers of the man to 
their fullest extent. Shakspeare’s educational formula may not 
be altogether true, but it contains a broad basis of truth— 

“No t , where is no pleasure ta’en ;— 
In oie sir, study what oat most affect.” 

The comparative failure of the modern side of school educa- 
tion arises from constituting it out of the boys who are looked 
upon as classical asses. Milton pointed out that in all schools 
éhere are boys to whom the dead es are ‘‘like thorns 
and thistles,” which form a poor nourishment even for asses. If 
teachers looked upon these classical asses as begs who might 
receive niental nurture according to their nature, much higher 
results would follow the bifwcation of our schools, Saul went 
out to look for asses and he found a kingdom. Surely this fact 
is more encouraging than the example qf Gideon, who ‘‘ took 
thorns of the wilderness and briars, and with these he /aug/¢ the 
men of Succoth.” } The adaptation of public schools to a scientific 
age does not involve a contest asto whether science or classics shall 

“prevail, for both are indispensable to true education. The real 
uestion is whether schools will undertake the duty of moulding 

e minds of boys according to their mental varieties. Classics, 

1 Judges, viti. 16 
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from their structural perfection and power of awakening dormant 
faculties, have clauns to precedence ın education, but they have 
none to a practical monopoly. It is by claiming the latter 
that teachers sacnfice mental receptivity to a Procrustean 
uniformity. 

The universities are changing their traditions more rapidly 
than the schools. The via antigua which leads to them is still 
broad, though a via moderna, with branching avenues, is also 
open to their honours and emoluments. Physical ŝcience, which 
was once neglected, is now encouraged at the universities. As 
to the 70 per cent. of boys who leave schools for life-work with- 
out going through the universities, are there no growing signs of 
discontent which must force a change? The Civil Service, the 
learned professions, as well as the army and navy, are now 
barred by examinations. Do the boys of our public schools 
easily leap over the bars, although some of them have lately 
been lowered so as to suit the schools? So difficult are these 
bars to scholars that crammers take them in hand before they 
attempt the leap; and this occurs in spite of the 1 value 
attached to the dead languages and the small value placed on 
moder subjects. Thus, in the Indian Civil Service examina- 
tions, 800 marks as a maximum are assigned to Latin, 600 to 
Greek, 500 to chemistry, and 300 to each of the other physical 
sciences. But if we take the average working of the system for 
the last four years we find that while 68 per cent. of ithe maxi- 
mum were given to candidates in Greek and Latin, only 45 per 
cent. were accorded to candidates in chemistry, and but 30 per 
cent. to the other physical sciences. Schools sending up boys 
for competition naturally shun subjects which are dealt with so 
hardly and so heavily handicapped by the State. 

Passing from learned or public professions to commerce, how 
is it that ın our great commercial centres, foreigners—-German, 
Swiss, Dutch, and even Greeks—push aside our lish youth 
and take the places of profit which belong to them by national 
inheritance? How is it that in our colonies, lke those in 
South Africa, German enterprise is pushing aside English 
incapacity? How is it that we find whole branches of manu- 
factures, when they depend on scientific knowledge, passing 
away from this country, in which they originated, in order to 
engraft themselves abroad, although their decaying roots remain 
at home?! The answer to these questions is that our systems 
of education are still too narrow for the increasing struggle of 
life. 

Faraday, who had no narrow views in regard to education, 
deplored the future of our youth in the competition of the world, 
because, as he said with sadness, ‘‘our schoolboys, when they 
come out of school, are ignorant of their ignorance at the end of 
all that education.” 

The opponents of science education allege that it ıs not 
adapted for mental development, because scientific facts are 
often disjointed and exercise only the memory. Those who 
argue thus do not know what science is. No doubt an ignorant 
or half-informed teacher may present science as an accumulation 
of unconnected facts. At all times and in all subjects there are 
teachers without æsthetical or philosophical capacity--men who 
can only see carbonate of lime in a statue by Phidias or Praxi- 
teles; who cannot survey zoology on account of its millions of 
species, or botany because of its 130,000 distinct plants; men 
who can look at trees without getting a conception of a forest, 
and cannot distinguish a stately edifice from its bricks. To 
teach m that fashion is like going to the tree of science with its 
pgiorions fruit ın order to pick up a handful of the dry fallen 
eaves from the ground. It is, however, true that as science 
teaching has had less lengthened experience than that of litera- 
ture, its methods of instruction are not so matured. Scientific 
and literary teaching have different methods; for while the 
teacher of literature rests on authority and on books for his 
guidance, the teacher of science discards authority and depends 
on facts at first hand, and on the book of Nature for their in- 
terpretation. Natural science more®and more resolves ifself into 
the teaching of the laboratory. In this way it can be used as a 

werful means of quickening observation, and of creating a 
aculty of induction after the manner of Zadig, the Babylonian 
described by Voltaire. Thus facts become surrounded by scien- 
tific conceptions, and are subordinated to order and law. 

It 1s not those who desire to unite literature with science who 
a education ; the degradation is the consequence of the 
refusal. A violent reaction—too violent to be wise—hag lately 


1 Seo Dr. Perkins’s addres: to the Soc. Chem. Industry, NATURE 
August 6, 1855, p 333 
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taken place against classical education in France, where their 
own vernacular occupies the position of dead languages, while 
Latin and science are given the same time in the curriculum, In 
England manufacturers cry out for technical education, in which 
classicul culture shall be excluded. In the schools of the middle 
classes science rather than technics is needed, because, when the 
seeds of science are sown, technics as its fruit will appear at 
the appointed time. Epictetus was wise when he told us to 
observe that, though sheep eat grass, it 1s not grass but wodl 
that ws on their backs. Should, however, our grammar- 
schools persist ın their refusal to adapt themselves to the needs 
of a scientific age, England must follow the example of other 
European nations and found new modern schools in competition 
with them. For, as Huxley has put it, we cannot continue in 
this age ‘‘ of full modern artillery to turn out our boys to do battle 
in it, equipped only with the sword and shield of an ancient 
gladiator.” In a scientific and keenly competitive age an ex- 
clusive education in the dead languages 1s a perplexing anomaly. 
The flowers of literature should be cultivated and gathered, 
though it is not wise to send men into our fields of industry to 
gather the harvest when they have been tanght only to cull the 
poppies and to push aside the wheat. 

IV. Science and the Universities.—The State has always felt 
bound to alter and improve universities, even when their en- 
dowments are so large as to render it unnecessary to support 
them by public funds. When universities are poor, Parliament 
gives aid to them from imperial taxation. In this country that 
aid has been given with a very sparing hand. Thus the univer- 
sities and colleges of Ireland have received about 30,000/. an- 
nually, and the same sum has been granted to the four univer- 
sities of Scotland. Compared with mpenal aid to foreign 
universities such sums are small. A single German university 
like Strassburg or Lerpsic receives about 40,000/. annually, or 
10,000/. mere than the whole colleges of Ireland or of Scot- 
land. Strassburg, for instance, has her university and its 
library rebuilt at a cost of 711,000/., and receives an annual 
subscription of 43,0007. In rebuilding the University of Strass- 
burg eight laboratories have been provided, so as to equip it 
fally with the modern requirements for teaching and research.* 
Prussia, the most economical nation in the world, spends 
391,000/, yearly out of taxation on her universities. 

The recent action of France is still more remarkable. After 
the Franco-Geiman war the Institute of France discussed the 
umportagt question: ‘‘Pourquo: la France wa trouvé 
dhommes supérieurs an moment da pénl?” e general 
answer was, Because France had allowed university education 
to sink toa low ebb, Before the great Revolution Mrance had 
twenty-three autonomous universities in the provinces. Napo- 
leon desired to found one great university at Paris, and he 
crushed out the others with the hand of a despot, and re- 
modelled the last with the instincts of a drill-sergeant. The 
central university sank so low than in 1868 ıt is said that only 
8000/. were spent for true academic purposes. Startled by the 
intellectual sterility shown in the war, France has made gigantic 
efforts to retrieve her position, and has rebuilt the provincial 
colleges at a cost of 3,280,000/,, while her annual budget for 
their oppor now reaches half a milion of pounds, In order 
to open these provincial cokeges to the best talent of France, 
more than 500 scholarships have been fonnded at an annual cost 
of 30,0007, France now recognises that it is not by the num- 
ber of men under arms that she can compete with her great 
neighbour Germany, so she has determined to equal her in 
intellect. You will understand why it ıs that Germany was 
obliged, even if she had not been willing, to spend such large 
sums ın order to equip the university of her conquered province, 
Alsace-Lorraine. France and Germany me fully aware that 
science is the source of wealth and power, and that the only way 
of advancing it 1s to encourage universities to make researches 
and to*spread existing kfowledge through the community. 
Other European nations are advancing on the same lines. 
Switzerland is a remarkable illustration of how a country can 
compensate itself for its natural di-advantages by a scientific 
education of its people. Switzerland contains neither coal nor 
the ordinary raw materials of industry, and is separated from 
other countnes which might supply them by mountain barriers. 
Yet, by a singularly good system of graded schools, and by the 


1 THE cost of these laboratories has been as follows :—Chemical Institute, 
35,0004, Physical Institute, 28,o00/., Botanical Institute, 26,0004 ; Ob- 
servatory, 23,0004, ; Anatomy. 42,0004 ; Clinical Surgery, 26,0007 ; Phyno- 
logical mistry, 16,0007 ; Physiological Inatitute, 13,9004. 


great technical college of Zunch, she has become Å prosperous 
manufacturing country. In Great Britain we have nothing com- 
parable to this technical college, either in magnitude gi efficiency. 

elgium is reorganising its universities, and the State has freed 
the loc#lities from the charge of buildings, and will in future 
equip the universities with efficient teaching resources out of 
public taxahon. Holland, with a population of 4,000,000 and 
a small revenue of 9,000,000/., spends 136,000/. on her four 
universities. Contrast this liberality of foreign countries in the 
promotion of higher instraction with the action of our own 
country. Scotland, like Holland, has four universities, and is 
not very different from it in population, but it only receives 
30,000/, from the State. By a special clause in the Scotch 
Universities Bill the Government asked Parliament to declare 
that under no circumstances should the Parliamentary grant be, 
ever mcreased above 40,000/. According to the views of the 
Bnitish Treasury there is a finality ım science and m expanding. 
knowledge. 

The wealthy universities of Oxford and Cambridge are 
gradually constructing Jaboratones for science. The merchant 
princes of Manchester have equipped their new Viren Uni- 
versity with similar laboratories. Edinburgh and Glasgow 
Universities have also done so, partly at the cost of Government 
and largely by private subsmptions. The poorer universities of 
Aberdeen and Bt Andrews are still inefficiently provided with 
the modern appliances for teaching science. 

London has one small Government college and two chartered 
colleges, but is wholly destitute of a teaching university. It 
would excite great astonishment at the Treasury if we were to 
make the modest request that the great metropolis, with a 
population of 4,000,000, should be put into as efficient 
academical position as the town of Strassburg, with 104,000 in- 
habitants, by receiving, as that town does, 43,000/. annually for 
academic instruction, and 700,000/. for university buildings. 
Still, the amazing anomaly that London has no teaching uni- 
versity must ere long cease, 

It is a comforting fact that, in spite of the mdifference of 
Parliament, the large towns of the kingdom are showing their 
sense of the need of higher education Manchester has already 
its university. Nottingham, Birmingham, Leeds, and Buistol 
have colleges more or less complete. Liverpool converts a dis- 
used lunatic asylum into a college for sane people. Cardiff 
rents an infirmary for a collegiate building. Dundee, by puivate 
benefaction, rears a Baxter College with large: ambitions. All 
these are healthy signs that the public are determined to have 
advanced science teaching, but the resources of the institutions 
are altogether inadequate to the end m view. Even in the few 
cases where the laboratories are efficient for teaching purposes, 
they are inefficient as laboratories for research. Under 
these circumstances the Royal Commission on Science advo- 
cated special Government laboratories for research. Such labora- 
tories, supported by public money, aie as legitimate subjects for 
expenditure as galleries for pictures or sculpture ; but I think 
that they would not be successful, and would injure science if 
they failed. It would be safer in the meantime if the State 
assisted universities or well-established colleges to found labora- 
tories of research under their own care. Even such a proposal 
shocks our Chancellor of the Exchequer, who tells us that this 
country is burdened with public debt, and has ironclads to build 
and arsenals to provide. evertheless our wealth is proportion- 
ally much greater than that of foreign States which are com- 

ting with so much vigour in the promotion of higher education. 
They deem such expenditure to be true economy, and do not 
allow their huge standing armies to be an apology for keeping 
their people backwards in the march of khowiedee France, 
which ın the last ten years has been spending a millon annually 
on university education, had a war indemmty to pay, and 
competes successfully with this country ın jionclads. Either all 
foreign States are strangely deceived in their belief that the 
competition of the world has become a competition of intellect, 
or we are marvellously unobservant of the change which 1s 
passing over Europe,in the higher education of the people. 

reparations for war will not ensure to us the blessings and 

security of an enlightened peace. Protective expenditure may 
be wise, though productive expendituie is wiser. 

“t Were half the powers which fill the world with terror, 

Were half the wealth bestowed on camps and courts, 


Given to redeem the human mind from error— 
There were no need of arsenals and forts.” 


Universities are not mere storehouses of knowledge ; they are 
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also conservakories for its cultivation. In Mexico there is a 
species of ant which sets apart sone of its dividuals to act as 
honey-jais by monstrously extending their abdomens to store the 
precious fluid’ till 1t is wanted by the community. Professors in 
a university have a higher function, because they ought té make 
new honey as well as to store it. The widening of th? bounds 
of knowledge, literary or scientific, is the crowning glory of 
university life. Germany unites the functions of teaching and 
research in the universities, while France keeps them in separate 
mstitutions, The former system is best adapted to our habits, 
but 1ts condition for success is that our science chairs should be 
gieatly increased so that teachers should not be wholly absorbed 
ım the duties of instruction. Germany subdivides the scienres 
into various chairs, and gives to the professors special labora- 
tones, It also makes it a condition for the higher honours of a 
university that the candidates shall give proofs of their ability 
to make original researches Under such asystem, teaching and 
investigation are not incompatible. In the evidence before the 
Science Commission many opinions weie given that scientific 
men engaged in reseaich should not be burdened with the duties 
of education, and there is much to be said in support of this 
‘view when a single professor for the whole range of a physical 
science is its only representative in a untveisity. But I hope 
that such a system will not long continue, for 1f ıt do we must 
occupy a very inferior position as a nation in the intellectual 
competition of Europe. Research and education in limited 
branches of higher knowledge aie not incompatible. It ıs true 
that Galuleo complained of the burden imposed upon him by bis 
numerous astronomical pupus, though few other philosophers 
have echoed this complaint. Newton, who produced order in 
worlds, and Dalton, who brought atoms unde the reign of order 
and number, rejoiced in their pupils. Lalande spread astronomers 
as Liebig spread chemists, and Johannes Muller biologists, all 
-over the world Laplace, La Grange, Dulong, Gay Lussac, 
Beithollet, and Dumas weie professors as well as discoverers in 
France. In England our discoveieis have generally been teachers. 
In fact, I recollect only three notable examples of men who were 
~not—~Boyle, Cavendish, and Joule It was so ın ancient as well 
-as in modern times, for Plato and Aristotle taught and philo- 
sophised. If you do not make the investigator a schoolmaster, 
as Dalton was, and as practically our professors are at the present 
time, with the duty of teaching all branches of their sciences, 
the meie elementary truths as well as the highest generalisations 
being compressed into a couise, it 1s well that they should be 
brought into contact with the world in which they live, so as to 
know its wants and aspirations, They could then quicken the 
-pregnant minds around them, and extend to others their own 
power and love of research. Goethe had a fine perception of 
this when he wrote— 


Wer in der Weltgeschichte lebt, 

Wer in die Zeiten schaut, und strebt, 

Nur der ust werth, zu sprechen und zu dichten 

Our universities are still far from the attainment of a proper 

combination of their resources between teaching and research. 
Even Oxford and Cambridge, which have done so much in recent 
years in the equipment of laboratories and in adding to their 
scientific staff, are still far behind a second-class Geiman univer- 
sity. The professional faculties of the English universities are 
growing, and will diffuse a gieater taste for science among their 
students, though they may absorb the time of the hmuited pro- 
fessoriate so as to prevent it advancing the boundaties of know- 
ledge. Professional faculties are absolately essential to the 
eustence of universities ın poor countries like Scotland and 
Ireland. This has been the case from the early days of the 
Bologna University up to the present ime. Onginally univer- 
sities arose not by mere bulls of popes, but as a response to the 
strong-desire of the professional classes to dignify their c1afts by 
real knowledge. If their education had been limited to mere 
technical schools lite the Medical School of Salerno which 
flourished in the eleventh century, length but not breadth would 
have been given to education. So the universities wisely jomed 
culture to the professional sciences. Poor gpuntries like Scotland 
and Ireland must have their academic systems based on the pro- 
fessional faculties, although wealthy universities hke Oxford and 
Cambridge may continue to have them as mere supplements to 
WP more general education. A greater liberality of support on 
the pait of the State in the establishment of chairs of science, 
for the sake of science and not merely for the teaching of the 
professions, would enable the poorer univeisities to take thei 
part in the advancement of knowledge. 








I have already alluded to the foundation of new colleges in 
different parts of the kingdom. Owens College has worthily 
developed into the Victoria University. Formerly she depended 
for degrees on the University of Londan. No longer will she 
be like a moon reflecting cold and sickly 1ays from a distant 
luminary, for ın future she will be a sun, a centre of intelligence, 
warming and illuminating the regions around her. The other 
colleges which have formed themselves in large manufacturing 
districts aie remarkable expressions from them that science must 
be promoted. Including the colleges of a high class, such as 
University College and King’s College ın London, and the thiee 
Queen’s Colleges in Ireland, the egate attendance of students 
in colleges without university rank 1s between nine and ten 
thousand, while that of the universities is fifteen thousand. No 
doubt some of the provincial colleges require considerable im- 
provement in their teaching methods ; sometimes they unwisely 
aim ata full university curriculum when it would be better for 
them to act as faculties. Stull, they are all growing in the spirit 
of self-help, and some of them are destined, ke Owens College, 
to develop into universities. This 1s not a subject of alarm to 
levers of education, while it 1s one of hope and encouragement 
to the great centres of industry. There are too few autonomous 
universities in England m propor en to its population. Whie 
Scotland, with a population of 3% millions, has four universities 
with 65co students, England, with 26 millions of people, has 
only the same number of teaching universities with 6ooo students. 
Unless English colleges havesuch ambition, they may be turned 
into mere mulls to grind out material for examinations and compe- 
tions. Higher colleges should always hold before their students 
that knowledge, for its own sake, is the only object worthy of 
reverence. Beyond college life there is a land of research flow- 
ing with milk and honey tee those who know how to cultivate it. 
Colleges should at least show a Pisgah view of this Land of 
Piomise, which stretches far beyond the Jordan of examinations 
and competitions. 

V. Science and Industry,—In the popular mind the value of 
science is measmed by its applications to the useful purposes of 
life. Its no doubt true that science wears a beautiful aspect 
when she confers practical benefits upon man. But truer rela- 
tions of science to industry are implied in Greek mythology. 
Vulcan, the god of industry, wooed science, in the form of 
Minerva, with a passionate love, but the chaste goddess never 
married, although she conferred upon mankind nearly as many 
mts as Prometheus, who, like other inventors, saw civysation 
progressing by their use while he lay goanmg in want on Mount 
Caucasus. The rapid development of industry in modern days 
depends on the applications of scientific knowledge, while its 
slower growth in former times was due to experiments being 
made by trial and error in order to gratify the needs of man. 
Then an experiment was less a questioning of Nature than an 
exercise on the mind of the experimentalist. For a true ques- 
tioning of Nature only arises when intellectual conceptions of 
the causes of phenomena attach themselves to ascertained facts 
as well as to their natural environments. Much real science 
had at one time accumulated in Egypt, Greece, Rome, and 
Arabia, though it became obscured by the intellectual darkness 
which spread over Europe like a pall for many centuries, The 
mental results of Greek science, filtered through the Romans 
and Arabians, gradually fertised the soul of Euro Even in 
ages which are deemed to be dark and unprolific, substantial 
though slow progress was made. By the end of the fifteenth 
century the mathematics of the Alexandrian school had become 
the possession of Western Europe; Arabic numerals, algebra, 
trigonometry, decimal reckoning, and an improved calendar 
having been added to its stock of knowledge. The old dis- 
coveries of Democritus and Archimedes m physics, and of 
Hipparchus and Ptolemy in astronomy, were producing their 
natural developments, though with great slowness. Many manu- 
factures, growing chiefly by exp@rience, and occasfonally 
lightened up by glimmerings of science throughout the pre- 
vailing darkness, had arisen before the sixteenth cen! A 
knowledge of the properties of bodies, though scarcely of their 
relations to each other, came through the labours of the 
alchemists, who had a mightylimpulse to work; for by the 

hilosophet’s stone, often not larger than half a rape's seed, they 
Foped to attain the three sensuous conditions of human enjoy- 
ment—gold, health, and immortality. By the end of, the 
fifteenth century many important manufactures were founded 
by empirical experiment, with only the uncertain guidance of 
science. Among these were the compass, printing, paper, gun- 
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powder, guns, watches, forks, knitting-needles, horseshoes, bells, 
wood-cutting and copper-engiaving, wire-diawing, steel, table 
glass, spectacles, microscopes, glass mirrors backed by amalgams 
of fn and lead, windmills, crushing and saw mills. These im- 
portant manufactures arose from an increased knowledge of facts, 
around which scientific conceptions were slowly concreting. 
Anstotle defines this as science when he says, ‘Art begins 
when, from a great number of experiences, one general concep- 
tion is formed which will embiace all similar cases.” Such con- 
ceptions are formed only when culture developes the human 
mind and compels it to give a rational account of the world in 
which man lives, and of the objects ın and around it, as well as 
of the phenomena which govern their action and evolution. 
Though the accumulation of facts is indispensable to the growth 
of science, a thousand facts are of less value to human progress 
than is a single one when it is scientifically comprehended, for 
it then becomes generalised in all simular cases. Isolated facts 
may be viewed as the dust of science. The dust which floats in 
the atmosphere is to the common observer mere incoherent 
matter ina wrong place, while to the man of science it is all- 
important when the rays of heat and light act upon its floating 

articles. Its by them that clouds and rains me influenced ; it 
is by their selective influence on the solar waves that the blue 
of the heavens and the beauteous colours of the sky glonfy all 
Nature. So, also, ascertained though isolated facts, forming the 
dust of science, become the reflecting media of the hght of 
knowledge, and cause all Nature to assume a new aspect. It is 
. with the light of knowledge that we are enabled to question 
Nature through direct experrment. The hypothesis or theory 
which induces us to put the experimental question may be right 
or wrong ; still, prudens questio dinudium scuntie est—it is half 
way to knowle e when you know what you have to inquire 
Davy described hypothesis as the mere scaffolding of science, 
useful to build up true knowledge, but capable of being put up 
or taken down at pleasure. Undoubtedly a theory is only tem- 
porary, and the reason is, as Bacon has said, that the man of 
science ‘‘loveth truth more than his theory.” The changing 
theories which the world despises are the leaves of the tree of 
science drawing nutriment to the parent stems, and enabling ıt 
to put forth new branches and to produce fruit ; and though the 
leaves fall and decay, the very products of decay nourish the 
roots of the tree and reappear in the new leaves or theories which 
succeed. 

‘When the questioning of Nature by intelligent experiment has 
raised a system of science, then those men who desire to apply 
it to industrial inventions proceed by the same methods to make 
rapid progress m the arts, They also must have means to 
compel Nature to reveal her secrets. Æneas succeeded in his 
great enterprise by plucking a golden bianch from the tree of 
science, Armed with this even dread Charon dared not refuse 
a passage across the Styx ; and the gate of the Elysian fields was 
unbarred when he hung the branch on its portal, Then new 
aspects of Nature weie revealed— x 

‘© Another sun and stars they know 
` That shine like ours, but shine below ” 

It is by carrying such a golden branch from the tree of science 
that inventors are able to advance the arts. In wJlustration of 
how slowly at first and how rapidly afterwards science and its 
applications arise, I will,take only two out of thousands of 
examples which lie ready tomy hand. One of the most familiar 
instances is air, for that surely should have been soon understood 
if man’s unaided senses are sufficient for knowledge. Air has 
been under the notice of mankind ever since the first man drew 
his first breath. It meets him at every turn; it fans him with 
‘gentle breezes, and it buffets him with storms. And yet ıt is 
certain that this familiar object—air—is very ımperfectly under- 
stood up to the present time. We now know by recent re- 
searches that air can be liquefied by pressure and cold ; but as 
a child still looks upon air as nothing, so did man in his early 
state. eA vessel filled with air was deemed to be empty. But 
man, as soon as he began to speculate, felt the importance of 
air, and deemed it to be a soul of the world upon which 
the respiration of man and the god-lhke quality of fire de- 
pended. Yet a really intelligent conception of these two 
essential conditions to man’s existence—respiration and com- 
bustion—was not formed till about a century ago (1775). 
No doubt long before that tme there had been abundant 
operations ing air. Anaximenes, 548 years before 

hri%t, and Diogenes of Apollonia, a century later, studied 
the properties of air so far as-thewr senses would allow 


them ; so, in fact, did Aristotle. Actual scientific experiments 
were made on air about the year 1100 by a remarkable Saracen, 
Alhazen, who ascertained important tiuths which enabled 
Galileo, Torricelli, Otto de Guericke, and others at a later 
peiod to discover laws leading to important practical applica- 
tons. ,Still there was no intelligent conception as to the com- 
position of air until Pnestley in 1774 repeated, with the ght of 
science, an empirical observation which Eck de Sulbach had 
made 300 years before upon the union of mercury with an in- 
gredient of air and the decomposition of this compound by heat. 
This experiment now proved that the active element in aii is 
oxygen. From that date our knowledge, derived from an int 
telligent questioning of aii by direct experiments, has gone on 
by leaps and bounds. The air, which mainly consists of mtro- 
gen and oxygen, is now known to contain carbonic acid, 
ammonia, nitric acid, ozone, besides hosts of living organisms 
which have a vast influence for good or evil in the economy of 
the world. These micro-organisms, the latest contribution to 
our knowledge of air, peiform great analytical functions in 
organic nature, and are the means of converting much of its 
potential energy mto actual energy. Through their action on 
dead matte: the mutual dependence of plants and animals is 
secured, so that the air becomes at once the giave of @rganic 
death and the cradle of organic life. No doubt the ancients 
suspected this without being able to prove the dependence, 
Euripides seems to have seen it deductively when he describes- 
the results of decay :— 
* Then that which sprin; m 
And that which l annes fror earth, ay nian 
Rises agnin up to the skyey height.” 

The consequences of the progressive discoveries have added 
largely to our knowledge of life, and have given a marvellous 
development to the industrial arts. Combustion and respiration 
govern a wide range of processes. The economical use of fuel, 
the growth of plants, the food of animals, the processes of hus- 
bandry, the maintenance of public health, the ongin and cue of 
disease, the production of alcoholic drinks, the processes of 
making vinegar and saltpetre—all these and many other kinds. 
of knowledge have been brought under the dominion of law. No- 
doubt animals respired, fuel burned, plants gew, sugar fer-- 
mented, before we knew how they depended upon air. But as 
the knowledge was empirical it could not be intelligently 
directed. Now all these processes are ed in order under a 
wise economy of Nature, and can be directed to the utilities of 
hfe; for it is true, as Swedenborg says, that human ‘ends 
always ascend as Nature descends.” ‘There 1s scarcely a laige 
industry ın the world which has not received a mighty impulse 
by the better knowledge of air acquired within a hundred years. 
If I had time I conld show still more strikingly the industual 
advantages which have followed from Cavendish’s discovery of 
the composition of water. I wish that I could have done this, 
because 1t was Addision who foolishly said, and Paley who as 
unwisely approved the remark, ‘‘that mankind iequired to 
know no more about water than the temperature at which it- 
froze and boiled, and the mode of making steam.” 

When we examine the order of progress ın the arts, ever 
before they are Jlumined by science, their improvements seem 
to be the resultants of three conditions : 

(1) The substitution of natural forces for brute animal power, 
as when Heicules used the wateis of the Alpheus to cleanse the 
Augean stables ; or when a Kamchadal of Eastern Asia, who 
has been three yeus hollowing out a canoe, finds that he can do- 
it in a few hours by fire. 

(2) The economy of time, as when a calendering machine 
produces the same gloss to miles of calico that an African cavage 
gives to a few inches by rubbing it with the shell of a snail; or 
the economy of production, as when steel pens, sold when firy 
introduced at one ee See are now sold at a penny per 
dozen ; or when steel , lately costing 457. per ton, can now 
be sold at 54 : 

(3) Methods of utilising waste products, or of endowing them 
with piopeities which render them of increased value to industry, 
as when waste scrap iron and the galls on the oak are converted 
into ink ; or the badlysmelling waste of gasworks 1s transformed 
into fragrant essences, brillant dyes, and fertilising manure ; or 
when the effete matter of animals or old bones 1s changed into 
lucifet-matches. - 

All three 1esults are often combined when a single end is 
obtained—at all events, economy of time and production 1n- 
variably follows when natural forces substitute brute animal 
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force. In industrial progress the sweat of the biow is lessened 
by the conc&ptions of the brain. How exultant ıs the old Greek 
poet, Antipater,! when women arè 1elieved of the drudgery of 
turning the grindstones for the daly supply of corn ‘‘ Woman ! 
you who hdve hitherto had to grind corn, let your arms rest for 
the future. It is no longe: for you that the birds anneunce by 
their songs the dawn of the morning. Ceres has ordered the 
water-nymphs to move the heavy millstones and perform your 
labour.” Penelope had twelve slaves to grind corn for her small 
household. During the most prosperous time of Athens ıt was 
estimated that there were twenty slaves to each free citizen. 
Slaves are mere machines, and machines neither invent nor 
discover. The bondmen of the Jews, the helots of Sparta, the 
captive slaves of Rome, the serfs of Europe, and uneducated 
labourers of the present day who are the slaves of ignorance, 
have added nothing to human progress. But as natural forces 
substitute and become cheaper than slave Jabour, liberty follows 
advancing civilisation. Machines require educated superin- 
tendence. One shoe factory m Boston by its machıne does the 
work of thirty thousand shoemakers in Paris who have still to 
go through the weary diudgery of mechanical labour. The 


steam power of the world, during. the last twenty years, has 
risen from 3114 milhon to 29 million hoise-power, or 152 per 
cent. 


Let me take a single example of how even a petty manu- 
facture improved by the teachings of science affects the comforts 
and enlarges the resources of mankind. When I was a boy the 
only way of obtaining a light was by the tinder-box, with its 
quadruple materials, flint and steel, burnt or tinder, and a 
sulphu match. If eve went well, if the box could be 
found and the air was » a hight could be obtained in two 
minutes ; but very often the time occupied was much longer, 
and the process became a great trial to the seremty of temper. 
The consequence of this was that a fire or a b lamp was 
kept alight through the day. Old Gerard, in his herbal, tells us 
how certain fungi were used to carry fire from one part of the 
country to the other. The tinder-box long held its position as 
a great discovery in the arts. The Pyxidicula tgntaria of the 
Romans appears to have been much the same implement, 
though a little ruder, than the fint and steel which Philip the 
Good put into the collar of the Golden Fleece in 1429 as a repre- 
sentation of high knowledge in the p of the arts. It con- 
tinued to prevail till 1833, when phosphorus matches were 
introduced, though I have been amused to find that there are a 
few venerable ancients in London who still stick to the tinder 
box and for whom a few shops keep a small supply. Phosphorus 
was no new discovery, for it had been obtained ty an Arabian 
called Bechel in the eighth century. However it was forgotten, 
and was rediscovered by Brandt, who made it out of very 
stinking materials in 1669. Other discoveries had, however, to 
be made before it could be used for lucifer matches. The science 
of combustion was only developed on the discovery of oxygen a 
century later. Time had to elapse before chemical analysis 
showed the kind of bodies which could be added to phosphorus 
so as to make it ignite readily. So it was not till 1833 that 
matches became a paitial success. Intolerably bad they then 
were, dangerously inflammable, hormbly poisonous to the 
makers, and injurious to the lungs of the consumers It required 
another discovery, by Schrotter in 1845, to change poisonous 
waxy into innocuous red-brick phosphorus m order that these 
defects might be remedied, and to give us the safety-match of 
the present day Now what have these successive discoveries in 
science done for the nation, in this single manufacture, by an 
economy of time? If before 1833 we had made the same 
demands for light that we now do, when we daily consume 
eight matches per head of the population, the tinder-box could 
gare supplied the demand under the most favourable conditions 

y an expenditme of one quarter of an hour. The lucifer-match 
supplies a hght ın fifteen seconds on each occasion, or in two 
minutes for the whole day, Putting these differences into a year 
the venerable ancient who still sticks to his tinder-box would 
require to spend ninety hours yearly in the producuon of light, 
while the user of lucifer-matches spends twelve hours ; so that 
the latter has an economy of seventy“fight hours yearly, or 
about ten working days. Measured by cost of production at one 
shilling and sixpence daily, the economy of time represented ın 

money to our population is twenty-six milions of pounds 
annually, This is a curious instance of the manner in which 
science leads to economy of time and wealth even in a small 
* *“ Analocta Veterum Greecorum,” Epig. 39, vol it. p 129 
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manufacture, In larger industries the economy of time and labour 
produced by the application of scientific discoveries is beyond 
all measurement. Thus the discovery of latent heat by Black 
led to the inventions of Watt; while that of the mechanical 
equivalent of heat by Joule has been the basis of the progressive 
improvements in the steam-engine which enables power to be 
obtamed by a consumption of fuel less than one-fourth the 
amount used twenty years ago. It may be that the engines of 
Watt and Stephenson will yield in their turn to more economical 
motors ; still they have already expanded the wealth, resources, 
and even the territories of England more than all the battles 
fought by her soldiers or all the treaties negotiated by her 
diplomatists. 

The coal which has hitherto been the chief source of power 
probably represents the product of five or six million Jen 
durin hich the sun shone upon the plants of the Carboniferous 
penod, and stored up its energy in this convenient form. But 
we are using this conserved force wastefully and prodigally ; for 
although horse power in steam-engines has so largely increased 
since 1864, two men only now produce what three men did at 
that date. Itis only three hundred years since we became a 
manufacturing country. According to Prof. Dewar, in less than 
two hundred years more the coal of this country will be wholly 
exhausted, and in half that time will be difficult to procure. 
Our not very distant descendants will have to face the problem 
—What will be the condition of England without coal? The 
answer to that question depends upon the intellectual develop- 
ment of the nation at that time. The value of the intellectual 
factor of production is continually increasing; while the values 
of raw material and fuel are lessening factors. It may be that 
when the dreaded tıme of exhausted fuel has arrived, its impor- 
tation from other coal-fields, such as those of New South Wales, 
will be so easy and cheap, that the increased technical education 
of our operatives may largely over-balance the disadvantages of 
increased cost in fuel. But this supposes that future Govern- 
ments in England will have more enlightened views as to the 
value of science than Governments have p . 

Industıialapplicationsare but the overflowings of science welling 
over from the fulness of its measure. Few would ask now, as 
was constantly done a few years ago, ‘‘ What ıs the use of an 
abstract discovery in science?” Faraday once answered this 
question by another, ‘‘ What is the use of a baby?” Yet 
around that baby centre all the hopes and sentiments of his 
parents, and even the interests of the State, which interferes in 
its upbringing so as to ensure it being a capable citizen. The 
processes of mind which produce a discovery or an invention are 
rarely associated in the same person, for while the discoverer 
seeks to explain causes and the relations of phenomena, the 
rnventor aims at producing new effects, or at least of obtaining 
them in a novel and efficient way. In this the inventor ma 
sometimes succeed without much knowledge of science, thoug 
his labours are infinitely more productive when he understands 
the causes of the effects which he desires to produce. 

A nation m its industrial progress, when the competition of the 
world is keen, cannot stand still Three conditions only are 
possible for it. It may go forward, retrograde, or perish. Its 
extinction as a great nation follows its neglect of higher educa- 
tion, for, as described in the proverb of Solomon, “They that 
hate instruction love death.” In sogiology, as in biology, there 
are three states. The fist of balance, when things grow neither 
better nor worse ; the second that of elaboration or evolution, as 
we see it when animals adapt themselves to their environments ; 
and third, that of degeneration, when they 1apidly lose the 
ground they have made. For a nation, a state of balance is 
only possible in the early stage of its existence, but it is im- 
possible when its environments are constantly changing. 

The possession of the iaw materials of industry and the exist- 
ence of a suplus population are important factors for the growth 
of manufactures in the early history of a nation, but afterwards 
they are bound up with anothe, factor—the apphaation of 
intellect to their development. England could not be called a 
manufacturing nation till the Elizabethan age. No doubt coal, 
iron, and wood were in abundance, though, in the reign of the 
Plantagenets, they produced little prosperity. Wool was sent 
to Flanders to be manufactured, for England then stood to 
Holland as Australa now does to Yorkshire. The political 
crimes of Spam, from the reign of Ferdinand and Isabella to 
that of Philp III., destroyed it as a great manufacturing nation, 
and indirectly led to England taking its position. ‘Spain, 


: through the activity and science of the Arabian intellect, had 
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acquiied many important industries, The Moors and the 
Moriscoes, who had been in Spain for a period as long as from 
the Norman Conquest of this country to the present "Iate, were 
banished, and with them departed the intellect of Spain. [hen 
the invagion of the Low Countries by Philip IL drove the 
Flemish manufacturers to England, while the French persecu- 
tion of the Huguenots added new manufacturing experience, and 
with them came the industries of cotton, wool, and silk. 
Cotton mixed with linen and wool became freely used, but it was 
only from 1738 to the end of the century that the mventions of 
Wyatt, Arkwnght, Hargreaves, Crompton, and Cartwright staited 
the wonde:ful modern development. The raw cotton was im- 
ported from India or America, but that fact as regards cost was 
a small factor in companson with the intellect required to convert 
it into a utility. Sctence has in the last hundred years altered 
altogether the old conditions of industrial competition. She has 
taught the rigid metals to convey and i1ecord our thoughts even 
to the most distant lands, and, within less lumits, to reproduce 
our speech. This marvellous application of electricity has 
diminished the cares and responsibilities of Governments, while 
it has at the same time altered the. whole practice of commerce. 
To England steam and electricity have been of incalculable 
advantage. The ocean, which once made the country insular 
and isolated, 1s now the very life-blood of England, and of 
the greater England beyond the seas. As in the human body 
the blood bathes all its parts, and through its travelling corpuscles 
carries force to all its members, so ın the body politic of England 
and its pelasgic extensions, steam has become the circulatory and 
electricity the nervous system. The colonies, being young 
countries, value their raw materials as their chief sources of 
wealth. When they become older they will discover that it 1s 
not in these, but in the culture of scientific intellect, that their 
future prosperity depends, Older nations recognise this as the 
law of progress more than we do, o1, as Jules Simon aoa 
pus it—‘' That nation which most educates her people will 

me the greatest nation, if not to-day, certainly to-morrow.” 
Higher education is the condition of higher prosperity, and the 
nation which neglects to develope the intellec factor of pro- 
duction must degenerate, for it cannot stand still. If we felt 
compelled to adopt the test of science given by Comte, that its 
value must be measured by fecundity, it might be prudent to 
claim industrial inventions as the immediate fruit of the tree of 
science, though only fruit which the prolific tree has shed. But 
the test is untrue in the sense indicated, or rather the fruit, 
according to the simile of Bacon, 1s like the golden apples 
which Aphrodite gave to the suitor of Atalanta, who lagged mm 
his comse by stooping to pick them up, and so lost the race. 
The true cultivators of the tree of science must seek their own 
reward by seeing it flourish, and let others devote their attention 
to the possible practical advantages which may result from their 
labours. 

There 1s, however, one intimate connection between science 
and industry which I hope will be more intimate as scientific 
education becomes more prevalent in om: schools and universi- 
ties. Abstract science depends on the support of men of leisure, 
either themselves possessing or having provided for them the 
means of living without entering into the pursuits of active 
industry. The pursuit of science requires a superfluity of wealth 
in a community beyond the ngeds of ordinary life. Such super- 
fluity is also necessary for art, though a picture or a statue Is a 
saleable commodity, while an abstract discovery in science has 
no immediate, or, as regards the discoverer, proximate com- 
mercial value. In Greece, when philosophical and scientific 
speculation was at its highest point, and when education was 
conducted ın its own vernacular and not through dead languages, 
science, irdustry, and commerce weie actively prosperous. 
Corinth carried on the manufactures of Birmingham and 
Sheffield, while Athens combined those of Leeds, Staffordshire, 
and London, for it had woollen mannfactoiies, potteries, gold 
and silveg work, as well ne gupbulene. Their philosophers 
were the sons of burghers, and sometimes cai1ted on the trades 
of their fathers. Thales was a traveling oil merchant, who 
brought back science as well as oil from Egypt. Solon and his 
great descendant Plato, as well as Zeno, were men of commerce. 
Socrates was a stonemason ; Thucydides a gold-miner ; Aristotle 
kept a druggist’s shop until Alexander endowed him with the 
wealth of Asia. All but Socrates had a superfluity of wealth, 
and he was supported by that of others. Now, if our universi- 
ties andeschools created that love of science which a broad edu- 
cation would surely inspire, our men of riches and leisure who 
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advance the boundaiies of scientific knowledge could not be 
counted on the fingers as they now are, when we thinlg of Boyle, 
Cavendish, Napier, Lyell, Murchison, and Darwin, but would 
be as numerous as our statesmen and orators. Statesmen, with- 
out a following of the people who share their views ‘and back 
their work, would be feeble indeed But while England has 
never lacked leaders in science, they have two few followers to 
risk a rapid march. We might create an army to support our 
generals ın science, as Germany has done, and as France is now 
doing, if education in this country would only mould itself to 
the needs of a scientific age. It is with this feeling that Horace 
Mann wrote: “The action of the mind is like «the action of 
fire: one billet of wood wil hardly burn alone, though as dry as 
the sun and north-west wind can make it, and though placed in 
a current of air; ten such billets will burn well together, but a 
hundied will create a heat fifty times as intense as ten—will 
make a current of air to fan their own flame, and consume even 
greenness itself.” 

VL. Abstract Science the Condition for Progress. —The subject 
of my address has been the relations of science to the public 
weal. That isa very old subject to select for the year 1885. 
I began it by quoting the words of an illustrious prince, the 
consort of our Queen, who addressed us on the same subject 
from this platform twenty-six years ago. But he was not the 
first prince who saw how closely science is bound up with the 
welfare of States. Ali, the son-in-law of Muhomet, the fourth 
successor to the Caliphate, urged upon his followers that men of 
science and their disciples give security to human progress. Ali 
loved to say, ‘‘ Eminence in science ıs the highest of honours,” 
and ‘* Hedies not who gives life to learning.” In addressing 
you upon texts such as these my purpose was to show how un- 
wise it is for England to lag in the onward march of science 
when most other European Powers are using the resources of 
their States to promote higher education and to advance the 
boundaries of knowledge. English Governments alone fail to 
grasp the fact that the competition of the world has become a 
competition in intellect. Much of this difference is due to our 
systems of education. I have ill fulfilled my purpose if, in 
claiming for science a larger share ın public education, I have in 
any way depreciated hterature, art, or philosophy, for every sub- 
ject which adds to culture aids in human development. only 
contend that in public education there should be a free play to 
the scientific faculty, so that the youths who possess it should 
learn the richness of their possession during the educative pro- 
cess. The same faculties which make a man great in any walk 
of life—stiong love of truth, mgh imagination tempered by 
judgment, a vivid memory which can co-ordinate other facts 
with those under immediate consideration—all these are quali- 
tres which the poet, the philosopher, the man of literature, and 
the man of science equally require and should cultivate through 
all parts of their education as well asin their future careers. My 
contention is that science should not be practically shut out from 
the view of a youth while his education ıs m progress, for the 

ublic weal requires that a large number of scientific men should 

long to the community. This 1s necessary because science has 
impressed its character upon the age in which we live, and, as 
science is not stationary, but progressive, men are required to 
advance its boundaries, acting as pioneers in the onward march 
of States. Human progress is so identified with scientific 
thought, both in its conception and realisation, that it seems as 
if they were alternative terms in the history of civilisation. In 
literature, and even in art, a standard of excellence has been 
attained which we are content to imitate because we have been 
unable to surpass. But there is no such standard in science. 
Formerly, when the dark cloud was being dissipated which had 


‘obscured the learning of Greece and Rome, the diffusion of 


literature or the discovery of lost authors had a marked influence | 
on advancing civilisation, Now, a Chrysoloras might teach 
Greek in the Italian universities without hastening sensibly the 
onward march of Italy; a Poggio might discover copies of 
Lucretius and Quintilian without exercising a tithe of the influ- 
ence on modern life that an.invention by Stephenson or Wheat- 
stone would produce, Nevertheless, the divorce of cultme and 
science, which the pre@ént state of education in this country 
tends to produce, is deeply to be deplored, because a cultured 
mtelligence adds greatly to the development of the scientific 
faculty. My argument is that no amount of learning without «= 
science suffices in the present state of the world to put us in a 
sition which will enable England to keep ahead or even on a 
evel with foreign nations asregards knowledge and ıtsappheation s 
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to the atilities of life. Take the example of any man of 
learning, dad see how soon the direct consequences resulting 
from it disappear in the hfe of a nation, while the discoveries of 
a man ph Science remain productive amid all the shocks of 
empire. As Iam in Aberdeen I remember that the learned 
Dutchman Erasmus was introduced to England by the en- 
couragement which he received from Hector Boece, the Prin- 
cipal of King’s College in this University. Yet even in the 
case of Erasmus—who taught Greek at Cambridge and did so 
much for the revival of classical literature as well as in the pro- 
motion of spiritual freedom—how little has civilisation to ascribe 
to him m comparison with the discoveries of two other Cam- 
bndge men, Newton and Cavendish. The discoveries of New- 
ton will influence the destinies of mankind to the cnd of the 
world. When he established the laws by which the motions of 
the great masses of matter in the universe are governed, he 
conferred an incalculable benefit upon the intellectual develop- 
ment of the human race, No great discovery flashes upon the 
world at once, and therefore Pope’s lines on Newton are only a 
poetic fancy — 
“ Nature and Nature's laws lay hid in night, 
God said, ‘ Let Newton be,’ and all was ght” 
No doubt the road upon which he travelled had been long in 
piepaiation by other men. The exact observations of Tycho 
Brahe, coupled with the discoveries of Copernicus, Kepler, and 
Galileo had already broken down the anthority of Aristotle and 
weakened that of the Church. But thongh the conceptions of 
the universe were thus broadened, mankind had not yet nd 
themselves of the idea that the powers of the univeise were still 
regulated by spirits or special providences. Even Kepler moved 
the planets by spirits, and it took some time to knock these 
celestial steersmen on the head. Descartes, who really did so 
much by his wntings to force the conclusion that the planetary 
movements should be dealt with as an ordinary problem in 
mechanics, looked upon the universe as a machine, the wheels 
of which were kept m motion by the unceasing exercise of a 
divine power. Yet such theories were only an attempt to regu- 
late the universe by celestial intelligences like our own, and by 
standards within our reach. It required the discovery of an all- 
pervading Jaw, univeisal throughout all space, to ‘enlarge the 
thoughts of men, and one which, while it widened the concep- 
tions of the universe, reduced the eaith and solar system to true 
dimensions. It is by the investigation of the finite on all sides 
that we obtain a higher conception of the infinite— 
“ Willst du ins Unendhche schreite 
Geh nur im Endlichen nach allen Seiten.” 
Ecclesiastical authority had been already undermined by earnest 
inqurers, such as Wycliffe and Huss, Before Luther shook the 
pillars of the Vatican, They were removers of abuses, but 
were confined within the circles of their own beliefs. Newton’s 
discovery cast men’s minds into an entirely new mould, and 
levelled many barriers to human progress. This intellectual 
result was vastly more important than the practical advantages 
of the discovery. It is true that navigation and commerce 
mightily benefited by our better knowledge of the motions of 
the heavenly bodies. Still these benefits to humanity are in- 
com bly less in the history of progress than the expansion of 
the human intellect which followed the withd:awal of the cramps 
that confined it. Truth was now able to discard authority, and 
marched forward without hindrance Before this point was 
reached Bruno had been burned, Galileo had abjured, and both 
Copernicus and Descaites had kept back their wntings for fear 
of offending the Church. 

The recent acceptance of evolution in biology has had a lke 
effect in producing a far profounder intellectual change in human 
thought than any mere impulse of industrial development. 
Already its application to sociology and education 1s 1ecog- 
nised, but that is of less-umport to human progress than the 
broadening of our views of Nature. 

Abstract discovery im science 1s then the true foundation upon 
which the superstructure of modern civilisation is built; and 
the man who would take part in ıt Should study science, and, if 
he can, advance it for its own sake and, not for its applications. 
Ignorance may walk in the path lighted by advancing know- 
ledge, but she is unable to follow when science passes her, for, 
like the foolish virgin, she has no oil in her lamp. 

An established truth in science 1s like the constitution of an 
atom in matter—something so fixed ın the order of things that 
it has become independent of further dangers in the struggle for 
existence. The sum of such truths forms the intellectual treasure 
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which descends to each generation in hereditary succession. 
Though the discoverer of a new truth 1s a benefactor to humanity, 
he can give little to futurity in comparison with the wealth of 
knowledge which he inbented from the past. We, m our 
generation, should appreciate and use our great possessions— 


“ For me your tributary stores combine, 
Creation’s her ; the world, the world 18 mine.” 





SECTION A.. 
MATHEMATICAL AND PHYSICAL SCIENCE. 


OPENING ADDRESS BY ProF. G. CurySTAL, M. A., F.R.S.E., 
PRESIDENT OF THE SECTION. 


WHEN a man finds himself unexpectedly in some unusual 
situation his first impulse is to look around and see how others 
have done in hke circumstances. I have accordingly run through 
the addresses of my predecessors ın the honourable office of 
president of Section A, which 1s fated this year to be filled some- 
what upworthily. This examination has, I am bound to say, 
comforted me not a little. I have found precedents for all kinds 
of addresses, long and short, even apparently for none at all. 
The variety of subjects is also suggestive of great latitude. I 
have found reviews of the progress of mathematical and physical 
science, discussions of special scientific subjects, dissertations on 
the promotion of scientific research, and on the teaching and 
diffusion of science, all chosen ın their turn for the subjects of 
this opening address. 

Following some of the most eminent of my forerunners, I pro- 
pose to be brief; following the last of them, Prof Henrici, 
I shall take for my subject, so far as ] have one, the Diffusion of 
Scientific Knowledge. Apart from the fact that Prof. Henrici’s 
address greatly interested me, and that I find many of his con- 
clusions ın agreement with the results of my own experience, and 
that, therefore, I wish to second him with all my power, I have 
other reasons for this choice, For more than half the year Iam 
are ae with absolute continuity in teachmg mathematics, and 
it has happened for the last exght years or so that the other half 
has been mainly occupied in a variety of ways with science- 
teaching generally. This is the thing concerning which I have 
had most experience, and I hold ıt to be the most respectful 
course towards my audience to speak to them on the subject that 
I know best. 

Ever since I began to study science I have been deeply in- 
terested in the question of how ıt could best be taught? I believe 
my meditations ım that direction were awakened by some un- 
successful boyish efforts to apply to the satisfaction of a plough- 
man, who was my friend and confidant, certain principles of 
natural philosophy to explain the action of his plough. Wisely 
and unwisely I have always been ardent about the improvement 
of scientific teaching. I was so long before I dreamt that I should 
one day be called upon to put my ideas through the cold ordeal 
of practice. It would not be becoming that I should speak at 
any time, more particulaily to-day, regarding the success of my 
own efforts, or even regarding my alternate fits of hopefulness 
and despair. It is enough to say that, in such a cause, 

t Tis better to have loved and lost, 

Than never to haveJoved at all’ 

The Bnitish Association, by its title, exists for the advancement 
of science. Now, I hold that one of the essential conditions for 
that advancement is the existence of a scientific public—a public, 
like the Athemians of old, eager to hear and tell of some new 
truth ; eager to discuss and eager to criticise ; 1eady to appreciate 
what 1s novel ; to receive ıt 1f sound, to reject it if unsound. It 
is to such a public that the British Association appeals, and 
certainly ın the past ıt has not found its public wanting im 
generosity. What I should wish to see 1s less of mete friendly 
onlooking and more paiticipation in the dance. 

I am not speaking now merely*of a professional péblic, such 
as is so prominent in Germany for instance, made up of teachers 
and others professionally concerned with science. I refer mamly 
to that amateur but truly expert public which has always been so 
honourable a feature of English science, as examples of which I 
may mention Boyle and Cavendish ın former days, and Joule 
and Spottiswoode in our own. It is quite true that much of that 
scientific public came in days of yore from the leisured class, 
whose ratio to the rest of the nation will not improbably decrease 
in the course of our social development. I think, however, that 
the loss we may thus sustam will be more than compensated by 
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the continual increase of those who have received higher educa” 
tron of some kind or othe, and whose daily occupations give 
them an interest, direct o1 indirect, in one or more branches of 
science. 

It may not be amiss to insist for a little on the advantages to 
science of a great body of men unofficially engaged in scientific 
research, in writing regarding science, or even in merely turnin 
scientific matter over in their minds. It will not have esca) 
the notice of these among you who have studied the history of 
science, that few scientific ideas spring up suddenly without 
previous trace or history. It 1s perfectly true that m many cases 
some mind of unwonted breadth and firmness is .equired to 
formulate the new doctrine, and carry it to manifold fruition ; 
but a close examination always shows that the sprite was m the 
air before the Prospero came to catch him. It is very striking to 
notice, in the history of Algebra for instance, long periods ın 
which gieat improvements were effected in the science, which 
cannot be traced to any individual, but seem to have been due 
merely to the working of the minds of scientific men geneially 
upon the matter, one giving it this little turn, another that, in the 
main always for the better. Like every other thing that has the 
vutue of truth in it, science grows as it goes, not like the idle 
gossiping tale by the casual accretion of heterogeneous matter, 
but by the chemical combination of pure element with pure 
element in reasonable proportion. 

I know of no greater a vanlege for science than the existence 
of an army of independent workers sufficiently enlightened for 
self-criticism, who shall test the results and theories of their day. 
Great and indispensable as are the uses of professional schools 
of scientific workmen, they are open to one great and insidious 
danger. The temptation there to swear by the word of the 
master is often irresistible. Not to speak of its being often the 
1eadiest avenue to famo and profit, it is the perfectly natural 
consequence of the contact of smaller mind with greater. 

There are few things where the want of an enlightened 
suentific public strikes an expert more than the matter of scientific 
text-books, If the Bntish public were educated as it ought to 
be, publisheis would not be able to palm off upon them ın this 
guise the ill-paid work of fifth-rate workmen so often as they do; 
nor would the scientific articles and reviews in popular journals 
and magazines so often be wiitten by men so palpably ignorant 
of their subject. 

We all have a great respect for the integuity of our British 
legislators, whateve: doubts may haunt us occasionally as to their 
capacity in practical affairs. ‘The ignorance of many of them 
regarding Some of the most elementary facts that bear on every- 
day life 1s very surprising. Scientifically speaking, uneducated 
themselves, they seem to think that they will catch the echo of 
a fact or the solution of an arithmetical problem by putting their 
ears to the sounding-shell of uneducated public opinion. When 
-I observe the process which many such people employ for ainving 
at what they consider truth, I often think of a story I once heard 
of an eccentric German student of chemistiy. This gentleman 
was idle, but, like all his nation, systematic. When he had a 
precipitate to weigh, instead of resorting to hus balance, he would 
go the round of the laboratory, hold up the test-tube before each 
of his fellow-students ın tuin, and ask him to guess the weight. 
He then set down all the replies, took the average, and entered 
the result in his analysis. , 

I will not take up your time ın insisting upon the necessity of 
the diffusion of science among that large portion of the public 
who are, or ought to be, appliers of scientific knowledge to prac- 
teal lıfe. That part of my theme is so obvious, and has been of 
late sq much dwelt upon, that I may pass it by, and draw your 
attention to another place in which the shoe pinches, All of you 
who have taken any practical interest in the organisation of our 
educational institutions must be awate of the great difficulty in 
securing the services of non-professional men of sufficient scien- 
tific knowledge ‘to act on School Boards, and undertake the 
direction ef our higher schools It is no secret among those who 
carefully watch the course of the times m these matters that our 
present organisation 13 utterly insufficient ; that it has not solved, 
and shows every day less hkelihood of solving, the problems of 
higher education. This arises, to a great extent, from the fact 

~ that a scientifically educated public of the extent presupposed by 
the organisation 1eally does not at present exist 

If the existence of a great scientific public be as important as 
I think I have shown it to be, ıt must be worth while to devote 
a few ntoments to the consideration of the means we adopt to 
produce ıt both in the nsing and im the risen generation. 
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It would naturally be expected that we should look carefully 
to the scientific education of our youth, to see that thg best mien 
and the best means that could be had were devoted to it; that 
we should endeavour to make for them a broad straight road to 
the newest and best of our scientific ideas ; that we should exer- 
cise them when young on the best work of the greatest"masters ; 
familiarise them early with the great men and the great feats of 
science, both of the past and of the present ; that we should avoid 
retarding their progress by making the details and illustrations or 
particular rules and methods end in themselves. Grani that 
it 1s impossible to b every learner within reach of the fullest 
pereaibie knowledge of his time, 1t would surely be reasonable to 
take care that the httle way we lead him should not be alonz 
some devious by-path, but towards some eminence from whicir 
he might at least see the promised land. The end of all scien- 
tific training of the gieat pubhc I take to be, to enable each 
member ofit to look reason and nature in the face, and judge for 
himself what, conside:mg the circumstances of his day, may be 
known, and not be deceived regarding what must to him remain 
unknown. If this be so, surely the ideal of scientific education 
which I have sketched is the right one: yet it is most certainly 
not the ideal of our present system of instruction To attain 
conviction on that head it is sufficient to examine the text-beoks 
and examination papers of the day. 

Let us confine ourselves for the present to the most elementary 
of all the exact sciences, viz., geometry and algebra. These two, 
although among the oldest, are, as Professor Cayley very justly 
reminded the Association last year, perhaps the most progressive 
and promising of all the sciences. Great names of antiquity are 
associated with them, and ın modern times an army of men of 
genius have aided their advance Moreover, it cannot be said 
that this advance concerns the higher paits of these sciences 
alone. On the contrary, the discoveries of Gauss, Lobat- 
schewsky, and Riemann, and of Poncelet, Mobius, Steiner, 
Chasles, and Von Standt, m geometry, and the labours of De 
Morgan, Hamilton, and Grassman, not to mention many others, 
ım algebra, have thrown a flood of light on the elements of both 
these subjects. What traces of all this do we find m our school 
books? To be sure anfigsaty is stamped upon our geometry, for 
we use the text-book of Bachd, which is some two thousand years 
old ; but where can we point to the influence of modern progress 
in our geomettical teaching? For our teaching of algebia, I am 
afraid, we can claim neither the sanction of antiquity nor the 
light of modern times. Whether we look at the elementary, or 
at what ıs called the higher teaching of this subject, the result is 
unsatisfactory. With respect tothe former, my experience 
justifies the criticism of Professor Henrici ; and I have no doubt 
that the remedy he suggests would be effectual. In the higher 
teaching, which interests me most, I have to complain of the 
utter neglect of the all-important notion of algebraic form. I 
found, when I first tried to teach University students co-ordinate 
geometry, that I had to go back and teach them algebra over 
again. The fundamental idea of an integral function of a cer- 
tain degree, having a certain form and so many coefficients, was 
to them as much an unknown quantity as the proverbial x. I 
found that their notion of higher algebra was the solution of 
harder and harder equations. The curious thing 1s that many 
examination candidates, who show great facility in reducing ex- 
ceptional equations to quadratics, appear not to have the remotest 
idea beforehand of the number of solutions to be expected ; and 
that they will very often produce for you by some fallacious 
mechanical process a solution which is none at all, In short, 
the logic of the subject, which, both educationally and scienti- 
fically speakıng, ıs the most ımportant part of ıt, is wholly 
neglected. The whole traming consists ın example grinding. 
What should have been merely the help to attain the end has 
become the end itself. The result is that algebra, as we teach 
it, 15 neither an ait nor a science, but an ill-digested farrago of 
rales, whose object is the solution of examination problems. 

The history of this matter of problems, as they are called, 
illustrates in a singularly ınstructive way the weak point of our 
English system of education. They omgmated, I fancy, in the 
Cambndge Mathematical Tmpos Examination, as a reaction 
against the abuses of ciatnming bookwork, and they have spread 
into almost every bianch of science teaching—witness test- 
tubing ın chemistry. At first they may have been a good thing ; 
at all events the tradition at Cambri 
that he that could work the most problems in three or two and a 
half hours was the ablest man, and, be he eve: so ignorant of bis 
subject in its width and breadth, could afford to despise those 
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less gifted with this particular kind of superficial sharpness. But, 
in the endy came all to the same: we were prepared for problem- 
working in exactly the same way as for bookwork. e were 
directed to work throngh old problem papers, and study the style 
and pecuManties of the day and of the examiner. The day and 
the examiner had, in truth, much to do with it, afd fashion 
reigned in problems as in everything else. The only difference 
I could ever see between problems and bookwork was the 
prcater predominance of the mspiriting element of luck in the 
ormer. This advantage was more than compensated for by the 
peculiarly disjointed and, from a truly scientific point of view, 
worthless nature of the trainmg which was employed to cultivate 
this species of mental athletics. The result, so far as problems 
Worked in examinations go, is, after all, very miserable, as the 
reiterated complaints of examiners show; the effect on the 
examinee is a well-known enervation of mind, an almost incur- 
able eae which might be called Problematic Paralysis 
—a disease which unfits a man to follow an argument endog 
Beyond the length of a printed octavo page. Another lament- 
able feature of the matter 1s that an enormous amount of 
valuable time is yearly wasted in this country in the production 
of these scientific trifles. Against the occasional woiking and 
propounding of problems as an md to the comprehension of a 
subject, and to the starting of a new idea, no one objects, and it 
has always been noted as a praiseworthy feature of English 
methods, but the abuse to which it has run is most pernicious. 

All men practically engaged in teaching who have learned 
enough, in spite of the defects of their own early training, to 
enable them to take a broad view of the matter, are agieed as to 
the canker which twins everything that is good in our educa- 
tional practice to evil. It is the absurd prominence of written 
competitive examinations that works all this mischief. The end 
of all education nowadays is to fit the pupil to be examined ; the 
end of every examination not to be an educational instrument, 
but to be an examination which a creditable number of men, 
however badly taught, shall pass We reap, but we omit to 
sow. Consequently our examinations, to be what is called fair 
~—that is, beyond cnticism in the newspapers—must contain 
nothing that is not to be fonnd in the most miserable text-book 
that any one can cite bearing on the subject. One of my 
students, for example, who was plucked in his M A. examination, 
and justly so if ever man was, by the unanimous verdict of three 
examiners, wrote me an indignant letter because he believed, or 
was assuied, that the paper set by the examiners could not have 
been answered out of Todhunte:’s Elementary ar a Ihave 
nothing to say, of course, against that or any other text-book, 
but who put it into the poor young man’s head that the burden 
lay with me to prove that the examination in question ought to 
contain nothing but what is to be found in Todhunter’s Elemen- 
tary Algebra? The course of this kind of 1easoning is plam 
enough, and is often developed in the newspapers with that 
charming simplicity which 1s peculiar to honest people who are, 
at the same time, very ignorant and very unthinking. First, it 
follows that lectures should contain nothing but what is to be 
found in every text-book ; secondly, lectures are therefore useless, 
since it ıs all in the text-book ; thirdly, the examination should 
allude to nothing that is not in the text-books, because that 
would be unfair ; fourthly, which is the coach or crammer’s de- 
duction, there should be nothing in the text-book that is not 
likely to be set inthe examination. The problem for the writer 
of a text-book has come now, in fact, to be this—to write a 
book so neatly tnmmed and compacted that no coach, on 
looking through it, can mark a single passage which the candi- 
date for a minimum pass can safely omit. Some of these text- 
books I have seen, where the scientific matter has been, hke the 
lady’s waist in the nursery song, compressed “so gent and sma’,” 
that the thickness of it barely, ifat all, surpasses what 1s devoted 

“to the publishers advertisements. We shall return, I veil 
believe, to the Compendium of Martianus Capella. The result 
of all this is that science, in the hands of specialists, soars higher 
and higher into the light of day, while educators and the 
educated are left more and more to wander in primeval 
darkness. 

When our system sets such mean end¥ before the teacher, and 
encourages such unworthy conceptions of education, is it to be 
wondered at that the cry arises that pupils degenerate beneath 

-weven the contemptible standards of our exammations? These 
can hardly be made low enough to suit the popular taste. Itisno 
merit of the system we pursue, but due simply to the better educated 
among our teachers—men, many of them, who work for little 
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reward and less praise—that we have not come to a worse pass 
already. Some even of the much-abused crammeis have concep- 
tions of a teacher's duty far higher than the system-mongers of 
the day, whom ıt is their special business to outwit ; and it is but 
fair to allow to such of these also as deserve it part of the credit 
of stemming the torrent of degeneration. We place our masters 
in positions such that ther very bread depends upon their doing 
what many of them know and will acknowledge to be wrong. 
Their excuse is, “We do so and so because ‘of the examina- 
tion.” 

The cure for all this evil is simply to give effect to a higher 
ideal of education in general, and of scientific education in par- 
ticular. Science cannot live among the people, and scientific 
education cannot be more than a wordy reheaisal of dead text- 
books, unless we have living contact with the working minds of 
livmg men. It takes the hand of God to make a great mind, 
but contact with a geat mind will make a little mind greater 
The most valuable instruction in any art or science is to sitat the 
feet of a master, and the next best to have contact with another 
who has himself been so insnucted. No agency that I have ever 
seen at work can compare for efficiency with an intelligent teacher, 
who has thoroughly made his subject his own. Itis by providing 
such, and not by sowing the dragon’s teeth of examinations, thal 
we can hope to raise up an inteligent generation of scientifically 
educated men, who shall help our race to keep its place in the 
struggle of nations. In the future we must look more to men 
and to ideas, and trust less to mere systems. Systems have had 
their trial. In particular, systems of examination have been tested 
and found wanting in nemly every civilised country on the face 
of the earth, Backward as we are here, we are stirring, The 
University of London, after rendering a great seivice to the 
country by forcing the older universities to give up the absurd 
practice of restricting their advantages to persons professing a 

articular shade of religious belief, for many years pursued 
its career as a mere examining body. It has done so with rare 
advantages in the way of Government aid, efficient organisation, 
and an unsurpassed staff of examineis. Yet it has been a failure 
as an instrument for promoting the higher education—foredoomed 
to be so, because, as I have said, you must sow before you can 
reap. At the present time, with great wisdom, the managers of 
that institution have set about the task of really fitting it out for 
the great end that it professes to pursue. If they succeed in so 
doing, they will confer upon the higher education one of the 
gieatest benefits it has yet received. They have an opportunity 
before them of dethroning the iron tyrant Examinatign which is 
truly enviable. This movement is only one of the signs of the 
times. Among the younger generation I find few or none that 
have any belief in the ‘‘leain when you can and we will examine 
you” theory ; and small wonder, for they have tasted the bitter- 
ness of its fruit. Zaisses faire asa method in the higher edu- 
cation no longer holds its place, except in the minds of inexpe- 
rienced elderly people, who cling, not unnaturally, to the views 
and fashions which were young when they were so. 

All the same, the task of reformation is not an easy one. Ex- 
aminations have a strong hold upon us, for various reasons, some 
good, some bad, but all powerful. In the first place, they came 
in as an outlet from the system of patronage, which, with many 
obvious advantages, some of which are now sorely missed, had 
become unsuited to our social conditions, There 1s a certain 
advantage in examinations from the organiser’s point of view, 
which any one who, like myself, has to deal with large quantities 
of pretty raw material, will readily understand. Again, there is 
an orderly bustle about the system that pleases the business-loving 
eye of the Bnton. Yearly the printed sheets go forth ineevery 
corner of the land. The candidates meet and, in the solemn 
silence of the examination hall, the inspector, the local magnate, 
or the professor, sits, while for two or three busy hours the pens 
go scratching over the paper. A feeling of thankfulness comes 
over the important actor in this well-ordered scene, that the 

ounger generation have such advantages that their fatHfers never 
ew. It is only when the answers are dissected in the examiner's 
study that the 1ottenness is revealed underlying the fair outward 
skin. But then the examiner must go by his standards ; he must 
consider what 1s done elsewhere, and what is to be reasonably 
expected. Accordingly he takes bis report and quickly writes so 
many per cent. passed. Then the chorus of reporting examiners 
lift up their voices ım wonderful concordance ; and all, perhaps 
even the exammers, are comforted. There is something attrac- 
tive about the whole thing that I can only compare to the pleasure 
with which one listens to the hum of a busy factory or to the 
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roaring of the forge and ringing of the anvil. But what avails 
the hum of the factory if the product be shoddy, and what the 
roar of the forge and the mng of the anvil if the metal we work 
be base? 

In conclusion, let us consider for a moment what might be done 
for the risen generation, who are too old to go formally to school, 
and yet not too old to learn, In their education such bodies as 
the British Association might be very helpful. Indeed, m the 
past, the British Association has been very helpful in many ways. 

t can point to an admirable series of reports on the p of 

science, for which every one who, like myself, has used them, is 
very giateful. It is much to be desired that these reports should 
be continued, and extended to many branches of science which 
they heve not yet covered, 
: e Association has at present, I believe, a committee of 
inquiry into science-teaching generally. This is typical of a kind 
of activity which the Association might very profitably extend. 
This Association, with its long list of members bristling with the 
names of experts in every science, not drawn from any clique or 
particular centre, but indisc.immately from the whole fond, might 
take upon itself to look into the question of scientific text-books 
and treatises. Even if it did not set up a censorship of the 
scientific press, which might be an experiment of doubtful wis- 
dom, although some kind of interference seems really wanted 
now and then, it might set itself to the highly useful work of 
filling the gaps in our scientific literature. There is nothing from 
which the English student suffers so much as the want of good 
scientific manuals, The fact is that the expense of getting up 
such books in this country is so great, and the demand for them, 
though steady, yet so limited, that ıt will not pay ublishers to 
issue them, let alone remunerate authors to write them In my 
student-days the scarcity was even greater than it is now, and 
in fact then no one could hope to get even a reasonable acquaint- 
ance with the higher branches of exact science unless he had 
some famibarity with French or German at the very least—a 
familiarity which was rare among my fellow-students either in 
England orin Scotland. Might not the British Association now 
and then request some one fitted for the task to write a treatise 
on such and such a subject, and offer him reasonable remuneration 
for the time, labour, and skill required ? 

Another field in which the Association might profitably extend 
its labours appears to me to be the furnishing of reports, from time 
to time, on the teaching of science in other countries, and the 
drawing up of programmes of instruction for the guidance of 
schoolmasters and of those who are reading for their own instruc- 
tion. There is no need to impose these programmes on any one. 
I would leave as much freedom to the teacher as I would to the 
private student. The programme drawn up by the Society for 
the Improvement of Geometrical Teaching, for example, has 
been very useful to me as a teacher, although I do not follow it 
or any other system exclusively. The great thing is not to fall 
asleep over any programme or system. For the matter of that, 
Euchd would do very well in the earlier stages of school instruc- 
tion at least, provided he were modernised, and judiciously dis- 
carded at that part of the student’s career where a lighter vehicle 
and more rapid progress becomes necessaiy. In such programmes 
as I contemplate the bearmg of recent discovery on the elements 
of the various sciences could be pointed out, and the general 
public kept ın this way from that gross ignorance into which they 
are at present allowed to fall. 

The British Association has of late, I believe, given its atten- 
tion to the encouragement of local scientific activity. There can 
be no doubt that much could be done in this way that is not done 
at preseat. The concentration of scientific activity ın metro- 
politan centres is beginning to have a depressing effect in Great 
Britain. This is seen in the singularly unequal way in which 
Goveinment aid is distributed over the country Large sums 
are spent—-sometimes we outsiders think not to the best purpose 
—through certain channels, simply because these channels happen 
to have a @onvement opening "n some Government office in 
London, or ın some place m that important city which has 
access to the ruling powers ; while apphcations on behalf of other 
objects not Jess worthy are met with a refusal which is sometimes 
barely courteous, The result is that local effort languishes, and 
men of energy, finding that nothing can be done apart from 
certain centres, naturally gravitate thither, leaving provincial 
desolation to become more desolate. 

I think our great scientific societies—the Royal Societies of 
London and Edinburgh and the Royal Irish Academy—might 
do more than they do at present to prevent this languishing of 
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local science, which is so prejudicial to the growth of a,scientific 
ublic. Besides thei all-important publishing function, these 
bodies have for a considerable time back as into a 
cies of examining and degree-conferring 1es for grown-up 
men: Tha is to mt their membership has been conferred upon 
a principle of exclusion. Instead of any one being admitted who 
is willing to do his best, by paying his subscription or otherwise, 
to advance science, every one is excluded who does not come u 
to the standard of a certain exammmg body. So far is this 
carned in the case of the Royal Society of London, that there 
is an actual competitive examination, on the result of which a 
certain number of successful candidates me annually chosen 
Now, against this proceeding by itse ve nol o say, 
excent that it a eats to belong to the pupillary age both of men 
and nations. it is not the honouring of the select few that I 
think evil, but the exclusion of the unhonoured many. The 
original intention in founding these societies was to promote the 
advancement of science. How that is done by excluding any 
one, be it the least gifted oe who 18 honestly willing to 
contribute his mite towards the great end, fairly passes my 
comprehension. If it is thought necessary, for the proper culti- 
vation of the scientific spirit among us, that the degree conferring 
function should be continued, let there by all means be an inner 
court of the temple, a place for titular immortals ; but let there 
be also a court of the Gentiles, where those whose fate or whose 
choice it is to serve science unadorned mey: find a modest ai 
tion. I believe that the adoption of suggestion would 
enormously extend the usefulness of our great scientific societies, 
and give to their voice a weight which it never had before. At 
all events, if the trammels of tradition, or some better reason 
with which I am unacquainted, should prevent them from 
broadening their basis in the way I indicate, nothing prevents 
the British Association, with its more liberal constitution, from 
considering what may be done for the scientific plebeian. , 
There 1s one other function of the Bntish Association in 
connection with which I wish to venture another suggestion. 
During the annual meeting, scientific men have an opportunity 
of making each other’s acquaintance. Great men exchange ideas 
with great men; and, most important of all, young and little 
men have a chance, rarely otherwise afforded, of taking a nearer 
view of the great. What I would suggest for consideration is, 
whether it might not be possible to form an organisation which 
would in a certain sense this advantage through the whole 
year. I have already alluded more than once to the difficulties 
that the scientific pubhc—and here I include professional men 
generally, in fact all but the leaders of science—have in keeping 
pace with recent advances. Would it not be possible to have an 
arrangement enabling at least every large centre of the higher 
education to have periodically the benefit of communion with 
and instruction from the high priests of the various branches of 
science? How glad we, the teachers of science m Edinburgh 
for example, would be to have a course of lectures once every 
three or four years from Professors Cayley, Sylvester, Stokes, 
Adams, Lord Rayleigh. In this way effect would be given to 
the principle which cannot be too much insisted upon, that the 
wer of the spoken word far exceeds that of the wntten letter. 
Not only should we learn from the mouths of the prophets them- 
selves the highest truths of science, but the present generation 
would thus come to know face to face, as Irving men, those whose 
work will be the glory of their time and a light for future ages. 
From the want of” a proper circulating medium, the influence of 
great scientific men very often does not develop until they and 
the secrets of their innght have gone from among us. The 
object of what I propose 1s to make these men more of a living 
power in their own lifetime. 


SECTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY PROF. HENRY E. ARMSTRONG, PH.D., 
F.R S., SEC. C.S., PRESIDENT OF THE SECTION 


IN the Chemical Section of the British Association for the 
Advancement of Science the advancement of chemistry through- 
out the British Empine must be a subject of commanding m- 
terest. Signs of such advancement are not wanting — the 
rapid establishment of science colleges in one after another of 
our large towns ; the establishment of the Society of Chemical 
Industry, which now, only in the fifth year ‘of its existence, 
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numbers over 2,000 members ; the gianting of a Royal charter to 
the Institule of Chemistry ; the changes introduced at the London 
University in the regulations for the D.Sc. degree; the report of 
the Royal Commission on Technical Education, in which the 
value to chemical manufactures of advanced chemical know- 
ledge is so fully 1ecogaised ; the important conferencen educa- 
tion held at the Health Exhibition last year; the recent agitation 
to found a teaching university in London with adequate provision 
for 1esearch—surely all these are signs that the value of higher 
education must and will, ere long, be generally recognised. 

The neglect of chemical research in our British schools has 
often been forcibly commented upon—of late, especially, by an 
eminent past-President of this section, Dr. Perkin, whose opmion 
is of peculiar value, as he is not only world renowned as a 
chemist, but also as a manufacturer: indeed, as the founder of 
two distinct important chemical industiies. There can be no 
doubt of the fact and of the dire consequences to our country of 
such neglect: how is it, then, that such pronounced complaints 
have been so coldly received ; that hitherto they have produced 
comparatively so little effect; and that such slight encourage- 
ment 1s being given to those who, notwithstanding the many 
diffiguities in their way, have steadfastly devoted themselves to 
research work? I question whether the value of such work has 
yet been brought home to teaches generally, let alone the public: 
the “cui bono?” cry is almost invariably met by pointing to 
some discovery of great pecuniaiy value as the outcome of re- 
search. This argument educationalists very properly 1efuse to 
recognise. Too little has been said as to the cause of the neg- 
lect so bitterly and properly complained of. Hence it is that I 
propose again to take up what many may regard asa somewhat 
thieadbare theme. 

Every one will agree with Prof. Sir Henry Roscoe, who in his 
address last year to this Section said “‘ that those who are to be- 
come either scientific or industrial chemists should receive as 
sound and extensive a foundation in the theory and practice of 
chemical science as thelr time and abilities will allow, rather 
than they should be forcad prematurely —the italics me mine— 
‘‘into the preparation of a new series of homologous compounds, 
or the investigation of some special reaction, or of some possible 
new coloming matter, though such work might doubtless lead to 
publication.” We must also cordially agree with him that the 
aim should be, as he tells us his has been, ‘to prepare a you 
man by a careful and fairly complete general traming to fill wit 
intelligence and success a post either as teacher or industrial 
chemist, rather than to turn out mere specialists, who, placed 
under other conditions than those to which they have been 
accustomed, are unable to get out of the nairow groove in which 
they have been trained.” If it were necessary to show that Sir 
Henry Roscoe is a believer in research in its proper place, ample 
proof would be afforded by his statement, ‘‘that, far fiom under- 
rating the educational advantages of working at original subjects, 
he considers this sort of training of the highest and best 
ae but only useful when founded upon a sound and general 

asi.’ 

But I venture to think that something has to be added in order 
to completely define the position of those who deplore the slight 
amount of original work which 1s being done in British labora- 
tories. We maintain that no one can really “AU with intelli- 
gence and success a post either as teacher or industrial chemist ” 
who has not been trained in the methods of research ; and that, 
owing to the neglect of research, the majority of students are of. 
necessity trained ın a narrow groove. The true teacher and the 
industital chemist are daily called upon to exercise precisely 
those faculties which aie developed in the course of original in- 
vestigation, and which it is barely posstble—many would say, 
perhaps with justice, ıt is impossible—to sufficiently cultivate in 
any other manner. In a works the chemist 1s scarcely required 
as long as all goes well. The quality of the materials used or 
pees can be controlled by purely routine processes of analysis 

y the works analyst, or by well-trained laboratory boys. But 
things never do go well for any long period of time: difficulties 
are always arising ; obscure points have to be investigated ; and, 
if the manufacturer undeistand his buyjness, improvements have 
to be effected—which cannot be done unless the conditions under 
which he is woiking be understood, as well as the character of 
the changes which are taking place Investigation is therefore 
necessary at every step. No amount of instruction, such as is 
ordinarily given, in the mere theory and practice of chemical 
science will confer the habits of mind, the acuteness of vision 
and resourcefulness required of an efficient chemist in a works, 
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any more than the mere placing of the best tools in a workman's 
hands will make him a skilful operator. 

Such b our position, we maintain that ıt is essential to 
make research an integral portion of the student's course 1n every 
college which pretends to educate chemists. It will not suffice 
occasionally to set a promising student to investigate, but a num- 
ber of students, as well as the staff, must always be engaged in 
original work: in fact, an atmosphere of research must pervade 
the college. It cannot be too clearly recognised that it is this 
which characterises and distinguishes the German schools at the 
present time. The student does not learn so much from the one 

ial piece of work with which he is occupied, but a number 
of his fellow-students being also similarly engaged, the spirit of 
inquiry is rife throughout the laboratory: original literature is 
freely consulted, and they thus become acquainted with the 
methods of the old masters ; vigorous discussions take place, 
not only in the laboratory, but also at that most useful institution, 
the ‘‘ Kneipe” ; the appearance of each new number of the 
scientific periodicals is keenly welcomed ;—in fact, a proper spirit 
of inquisitiveness is awakened and maintained, until it gradually 
becomes ahabit Probably there is less actual routine teaching 
done by the staff in the German schools than in our own. Iam 
prona to own my indebtedness to one of them, and I can without 
esitation say that I never truly realised what constituted the 
science of chemistry until I came under its influence, 

But to realise the state which I have pictured—to create ant 
atmasphere of research in our science colleges in order that tt may 
be possible for our students to obtain complete training in chem- 
tsir y, several things are required. - In the first place, it will be 
necessary that the students come to them better prepared than 
they are at present: as a rule they are so ill-prepared that it is 
very difficult, if not :mpossible, in the time at disposal to give 
such preliminary instruction as is indispensable before higher 
work can be attempted. Their mathematical knowledge is so 
il-digested that it ıs more often than not necessary to begin by 
teaching simple proportion, and they look aghast at a logarithm 
table. They cannot draw ; so far have we advanced in our 
civilisation that the subject is more often than not an “extra” 
in our schools They understand a little French ; but German, 
which may almost be called the language of modern science, 
is indeed an unknown tongue to them, do not complain of 
thei want of knowledge of science subjects, but of the un- 
scientific manner ın which they have been trained at school, and 
especially of the manner in which their intellectual faculties have 
become deadened fiom want of exercise, instead of developed 
and sharpened. Too many have never acquired the habit of 
working steadily and seriously ; they have not learnt to appre- 
ciate the holiness of work,? so that they render the office of 
teacher akin to that of slave-dmver instead of to that of friend. 
What is perhaps worst is their marked inability, often amount- 
ing to downright 1efusal, either ‘to take proper notice of what 
happens in an experiment or to draw any logical conclusion from 
an observation. Man is said to be a reasoning being, but my 
experience as an examiner and teacher would lead me to believe 
that this fact is altogethe: lost sight of by the average school- 
master, who appears to confine himself almost exclusively to 
the teaching of hard diy facts, and makes no attempt to cultivate 
those very faculties which are supposed to characterise the 
human race; o1 he 1s so ill-prepared for his work that he fails 
to undeistand his duty. These are harsh words, but the evil 1s 
of such magnitude that it cannot be too plainly stated; those 
who, like myself, are brought full face to it fail in their duty if, 
when opportunity occurs, they do not take occasion to call 
attention to its existence. 

Probably the only remedy—certainly the most effectial, and 
that which can be most easily applied—is the introduction of a 
rational system of practical science teaching into all our schools, 
whatever their grade; one effect would be that all the school 
subjects would of necessity soon be taught m a more scientific 
manner. Iam not one of those vho would eschew the teachi 
of classics, and I do not wish to see science teaching lanoduced 
into schools generally, ın order that the students who come to 
me may already have gained some knowledge of science: under 
existing cicumstances I prefer that they shall not ; but I desire 
its introduction because the faculty of observing and of reasoning 
from observation, and also from expeiiment, is most readily 

1 In my experience, the bshaviour of ordinary day male students is, in this 


respect, particularly setae in comparison with that of female and evening 
students‘ the evening students, who coms with a desire to leasa, and the 
female students are invariably most attentive, and make the fullest use of 
the opportunities afforded them. 
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developed by the study of experimental science: this faculty, which 
18 of such enormous practical value throughout life, being, I 
believe—as I have said elsenhere—left uncultivated after the 
most careful mathematical ard literary training. No one has 
stated this more clearly than Charles Ki We are told 
that, speaking to the boys at Wellington College, he said: ‘‘ The 
first thing for a boy to learn, after obedience and morality, is a 
habit of observation—a habit of usıng his eyes. It matters little 
what you use them on, provided you do use them, They sa 
knowledge 1s power, and so it is—but only the knowledge whi 
you get by observation. Many a man is very learned in books, 
and has read for years and years, and yet he is useless. He knows 
about allsorts of things, but he can’t do them.” This is precisely 
our complaint—the average schoolboy may know a gocd deal 
about things, but he can’t do them. The ordinary school 
system of training does not, in fact, develop the ‘‘ wits,” 
to use a popular and expressive tem for the observing 
and reasoning faculties; but it is certain that the 
wits require training. It is because the teaching of experi- 
mental science tends to develop the wits that those among us 
who know its power are so anxious for its introduction. This 
cannot be too clearly stated, the popular wew—to judge from 
newspaper discussions—being apparently that science is to be 
classed with ‘‘ extres ” : that it is good for those who can afford 
it, but can be dispensed with by those who cannot, This un- 
doubtedly is true of the “science ” which is taught the specialist, 
and I fear even of much of the ‘‘science” which is at present 
taught in schools: let us hope that ere long other views will 
prevail when the object which it is sought to gain by teaching 
science is made clear. 

While blaming the schoolmaster for his neglect, ıt must not 
be forgotten that the teaching of sciences in schools meets with 
comparatively little encouragement at the hands of our examin- 
ing bodies and the universities, Again, examinations are too 
often entrusted to those who have no educational experience, 
and with most unfoitunate results : in no case, probably, is in- 
experience so inexcusable as in an examiner. Too often, also, 
the exaininations are in the hands of pure specialists, who take 
too formal a view of their duty, and expect from boys and girls 
at school as much as from their own students, who are older and 
devote more time to the work. Such examiners are prone to 
discourage science by marking too severely ; and as their ques- 
tions govein the teaching, instruction is given in schools without 
due reference to educational requirements, and in a purely 
technical style: this, I fear, is the effect of some of the 
universities’ focal examinations, 

I have ıt on good authority, that the recent es in the 
scheme of the examinations for admission at Sandhwst have 
forced one large school, well known for the attention paid in it 
to the teaching of science, to cease to give instruction in science 
to those of its pupils who propose to compete at these examina- 
tions, at once on their deciding to do so. Then, not only are 
the science scholarships at the universities few in proportion, 
but the great majority of students pass though their university 
career without being called upon to gain the slightest knowledge of 
physical science : yet, more often than not, the teachers are chosen 
from these. A large proportion become clergymen, and consider- 
ing the demands upon them and the unbounded opportunities 
which they have of imparting ugeful information, there cannot be 
a doubt that to no other class of the community 1s a knowledge of 
natural science likely to be of more value.t Let us hope that 
the time ıs near when our universities will no longer be open to 
this reproach.? Whatever steps they may elect to take, it is 
before gl things important that it be not forgotten that their 
main purpose must be to influence the schools, so that experi- 
mental science may be used as an educational weapon at the 
most appropriate time, and not when the faculties to be fashioned 


1 «I sometimes dream,” said Kingsley, “of a day when it will be con- 
sidered necesmry that every candidate for ordination should be required to 
have passed creditably in at least one branch of physical science, if it be only 
to teach him the method of sound scientific thought.” 

** T learnt with the most lrvely satisfaction, but a few days ago, that Dr. 
Percival, the late head-master of Clifton College, speaking at a meeting of 
Convocation at Oxford last said “If twenty years ago this university 
had said: from this time fo! the elements of natural science shall take 
ther pice in responsions side by mde with the elements of mathematics, and 
shall be equally oblgatary, you would long ago have effected a revolution in 
school education,” ‘This remark elicited some warm expressions of approval. 
Dr. Percival has, I am sure, the approval of all science teachers, and he 
will earn thair grantude; and deserve that of the public at largo, if he can 
succeed in inducing his university to take action in accordance with his 
enlightened views, 
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by it have become atrophied through neglect, as I fear is too 
often the case, ere the university 1s reached. t 

We must carefully guard against being satisfied with the mere 
introduction of one or more science subjects into the school cur 
riculum : some of those who strenuously advocate the imtroduc- 
tion of sciemce teaching perhaps do not sufficiently bear this in 
mind. Chemistry, physics, &c., may be—and I fear are, more 
often than not—taught in such a way that it were better had no 
attempt whateve: been made to teach them. I hold that ıt is of 
no use merely to set lads to prepare oxygen, &c., or to make ex- 
periments which please them in proportion as they more nearly 
resemble fireworks ; and ıt ıs not the duty of the schoolmaster 
to train his bays as though they were to become chemists, any 
more than it 1s his duty to fit them to enter any other particular 
profession or trade : the whole of the science teaching in a school 
should be subservient to the one object of developing certain 
faculties. Unfortunately, two great difficulties stand in the way 
at present—viz, the want of suitable books and of a rational 
system of teaching science from the point of view here ad- 
vocated ; and the urements of the universities and other 
examining bodies, oth books and examinations are of too 
special a character: they may swt the specialist, but do not meet 
educational requrements. I have already somewhat fully éx- 
pressed my views on this subject in a paper read at the Educa- 
tional Conference in London last year. ‘ Although much more 
might be said, I will now only call attention to the mportant 
service which we may render in removing these difficulties, 

The reform most urgently needed, in which, as members of 
the community, not merely as chemists, we are all most mm- 
terested, is the introduction of some system which will insure a 
proper training for teachers. Engineeis, lawyers, medical men, 
pharmacists, have severally associated themselves to found m- 
stitutions which require those who desire to join the profession to 
obtain a certain qualification ; even chemists are seeking to do 
this through the Institute of Chemistry. But schoolmasters, 
although members of what is probably the most responsible, 
onerous, useful, and honourable of any of the professions, have 
as yet neither made, norshown any inclination to make, a united 
effort to insure that all those who join their profession shall be 
properly qualified. Surely the time has come when the subject 
must receive full public attention ; the country cannot much 
longer remain content that the education of all but those of its 
sons and daughters who come within the province of the School 
Board should be carried on without any guarantee that it 1s being 
properly conducted. 

Glaimg as are the faults in the existing school system, and 
although it rests with the univeisities and other teaching and 
examining bodies—if the public do not intervene—to prescrit e 
a proper course of instruction for potential schoolmasteis and to 
enforce a rational system of training all the mental faculties, we 
science teachers may meanwhile do much by mtroducing more 
perfect methods mto our own system of teaching. The students. 
attending our courses belong to various classes: some will 
become chemists, and require the highest and most complete 
training ; others will be teachers in colleges or schools ; many 
will occupy themselves as consulting chemists or analysts ; many 
others will have to take charge of manufacturing operations in 
which a knowledge of chemistry is of more or less direct im- 
portance and value ; not a few will become medical men; and 
a large proportion, let us hope, will be those who have no direct. 
use for chemistry, although the knowledge will be of great ser- 
vice to them in many ways: among such we may include archi- 
tects and buildeis, engineers, farmers, and even country gentle- 
men. Have we sufficiently considered the several requirements 
of all these various classes? I submit, with all due deference, 
that we have not! Our attention has been too exclusively 
directed to the training up of the future analyst ; the instrachion 
has been of too technical a character. 

I know it is 1ank heresy to say so, but I maintain that in 
future fai less time must be devoted to the teaching of ordinary 
qualitative and quantitative analysis, and that échnical instruc- 
ñon as now given in these subjects must find its place later in the 
comse. Our main object in the first instance must be to fully 
develop the intellectual fatulties of our students; to encourage 
their aspirations by inculcating broad and liberal views of our 
science, not an infinite number of petty details, We must not 
merely teach them the principles and mam facts of our science, 
but we must show them how the knowledge of those facts and 
principles has been gained ; and they must be so drilled as to 
have complete command of their knowledge. The geat 
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majority will not be required to perform ordinary analyses, either 
qualitative or quantitative ; it will be sufficient for them to have 
gained such an amount of practical experience that they 
thoroughly understand the principles of analysis ; that they shall 
have learnt to appreciate the sacredness of accuiacy ; and that 
they shall have acquired sufficient manipulative eskill to be 
able when occasion requires to carry into execution the 
analytical process which their text-books tell them 1s applic- 
able, and even, if necessary, to modify the process to suit 
circumstances 

Chenustry 18 no longer a purely descriptive science. The 
sdy of carbon compounds and Mendeljeff’s generalisation have 
produced a complete revolution! The faults in our present 
system are precisely those which have characterised the teaching 
of geography and history, and which me now becoming so 
generally recognised and condemned ; ın fact, no better state- 
ment of the manner in which I conceive chemistry should be 
taught could be given them by broadly applymg to the teaching 
of chemistry what was said by Professor Seeley at the Inter- 
national Conference on education last year, in an impoitant paper 
on the teaching of history. 

The necessity for some change must, I venture to think, be 
patent to all thoughtful teachers, and especially to those who 
are called upon to fulfil the painful duties of an examiner, The 
railway book-stalls have made us acquainted with ‘‘Confessions ” 
of all sorts, but if the ‘‘ Confessions of an Examine: ” were to 
be wutten they would be far more heartrending than any. 
The examiner in chemistry, let him go where he will, scarcely 
dare to ask a question to which the answer cannot be directly 
read out from a text-book. He will be told ‘that such and 
such a compound is formed by the action of so and so upon so 
and so,” but he will usually find blank ignorance of the phrase 
“by the action of,” and as to the mode of performing the 
operation. The examiner would, however, be bound to agree 
with the teacher that it is almost impossible to induce students 
to seek information outside the lecture-room, and except in the 
ordinary cram text-books, and that it is hopeless to expect them 
to devote attention to anything unless it will pay in a subsequent 
examination—in fact that the old university sprit of acquiring 
knowledge for its own sake is almost unknown among our 
science students. Herein lies one of the teacher's most 
serious difficulties, as he is more often than not bound to teach 
m a particular way, or to teach certain subjects, in entire oppo- 
sition to his own views, in order to qualify his students to pass 
a particular examination; for example, many of our colleges 
now distinctly state that their courses are intended to qualify 
students to pass the examinations of the London University, and 
hence they are governed by the requirements of that university, 
which vary more or less as the examiners are periodically 
changed. The examiner, on the other hand, is often placed in 
a difficult position : it 1s clear to him that the system under which 
the students he is called upon to examine have been taught is a bad 
one; yet he feels that he has no right to set questions such as 
he honestly believes should direct the teaching into proper chan- 
nels, because he knows that the teacher is immovable, and it is 
not fair to make the examinees the victims of a system for which 
they are not responsible, Hence, perforce, the teacher goes on 
teaching badly and the examiner examining badly. Difficulties 
of this kind are bound to make themselves felt at a transition 
period like the present, and will only disappear if we recognise 
the grave responsibility which rests upon ourselves and improve 
our methods of teaching and our teenie : these, in too many 
instances, are unsuited to modern requirements, and are being 
made worse by stereotyping, and the practice which 1s gradually 
creeping 1n of merely changing the date on the title page and the 
numeral before the word ‘‘edition,” thus engendering the belief 
that the information is given up to date. 

Both in teaching and examining two important changes ought 
forthwith to be made: our students ought at the very beginning 
of their career to become familar with the use of the balance ; 
and the imaginary distinction between so-called morganic and 
organic compounds should be altogether abandoned. I do not 
mean that students should be taught quantitative analysis as 
ordinarily understood, but that insted of endeavouring to make 
clear to them by explanation only the meaning of terms such as 
equivalent, for example, we should set them to perform a few 
simple quantitative exercises ın determining equivalents, &c, It 
can easily be done, and terms which ‘orien long remain 
mythica. ayaire a real meaning in the student’s mind. That 
the elements of the chemistry of carbon compounds do not find 
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a place at a very early period ın the course of instruction is one 
of those riddles connected with our system which it is impossible 
to answer. Attention was once pithily diected to the fact m 
my hearing by a scientific friend—not a chemist—who said he 
had often felt astomshed that, although he had learnt a good 
deal of chemistry, the chemistry of the breakfast-table was prac- 
tically a sealed book to him, common salt being the one object 
of which he felt he knew something. 

I may here urge that there is one great error which we must 
avoid in the future, that of overworking our students, in the 
sense of obliging them to pay attention to too many subjects at 
atime, ‘This is done more or less, I believe, in all our science 
schools, and medical students are peculiarly unfortunate in this 
respect. It 1s to some extent necessitated by the deficient pre- 
luminary education of our students; but I beleve that I am 

ustified in stating that it is also partly, perhaps mainly, dne to 
the fact that the curriculum is too often imposed by lecturers 
who are directly interested ın the attendance of students at their 
lectures. This is one of the great difficulties in the way of higher 
education, and the continuance of the evil is probably in a mea- 
sure due to inappreciation of what constitutes higher education 
and culture: neither consist m a smattering of knowledge of 
a variety of subjects such as is too often required at present. 

The more general appreciation of the value of science undoubt- 
edly depends to a considerable extent on improvements such as I 
have indicated being introduced. When such is the case,swe may 
hope that a large number of students will enter our chemical 
schools, not with the intention of becoming chemists, but be- 
cause it will be recognised that the training there given is of a 
high educational value, and that a knowledge of chemistry is of 
distanct service in very many avocations. 

We may also hope that ıt will be possible ere long to teach 
chemistry properly to medical students. Seemg that the practice 
of medical men largely consists in pouring chemicals into that 
delicately organised vessel, the human body, and that the 
chanical. changes which thereupon take place, or which nor- 
mally and abnormally occur im it, are certainly not more simple 
than those which take place im ordinary inert vessels in our 
laboratories, the necessity for the medical man to have a know- 
ledge of chemistry—and that no slight one—would appear to 
o minds to stand to reason ; that such is not generally 
acknowledged to be the case can only be accounted for by the 
fact that they never yet have been taught chemistry, and that the 
apology for chemistry which has been forced upon them has been 
found to be of next to no value. No proof is required that the 
student has ever performed a single quantitative exercise ; and I 
have no hesitation in saying that the examiations in so-called 
practical chemistry, even at the London University, are beneath 
contempt: after more than a dozen years’ experience as a teacher 
under the system, I can affirm that the knowledge gained is of 
no permanent value, and the educational discipline #z/, Here the 
reform must be effected by the examining boards : it is for them 
to insist upon a satisfactory preliminary training, and they must 
so order their demands as to enforce a proper system of practical 
teaching ; and if chemistry is to be of real service to medical 
men, more time must be devoted to its study. Physiological 
chemistry is taught nowhere in our country, either at the uni- 
versities or at any of our great medical schools ; let us hope that 
the publication of works lke those of Gamgee and Lauder 
Brunton may have some effect in calling attention to this grievous 
neglect of so important a subject. 

Having dealt with the educational aspect of the question, let 
me now bniefly refer to some other dificulties which seriously 
hinder research. It has been more or less openly stated that the 
teachers in our chemical schools might themselves do ‘far more. 
Is this the case? I do not think so; I believe it is not the staff, 
ın most cases, who are primarily in fault. Under our peculiar 
system of placing the government of science schools in the hands 
of those who have httle, 1f any, experience a, educationalists, and 
little knowledge of or sympathy with science, the appointments 
are sometimes made without the shghtest reference to capability 
of mct and conducting original investigation, and without 
any proof having been given either of a desire to promote higher 
education in the only possible way—by research ; nevertheless 
experience shows that, as a iule, fair use is made by teachers of 
their opportunities. The opportunities afforded us are indeed 
few. In the first place, the amount of actual routine teaching we 
are called upon to perform is very considerable, many of us having 
to conduct evening as well as day classes ; and the work is often 
of the most harassing description, owing to the want of interest 
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displayed by the students. The assistance provided 1s also too 
often inadequate, and much which should be done by assistants 
is therefore thrown upon the pmncipals. Higher work under 
these conditions 1s practically out of the question, not so much 
because it 1s umpossible to snatch at mtervals a few hours per 
week, but because the attention is so much taken up in the pre- 
paration of lectures and laboratory and tutorial teaching that it 
1s impossible to secure that freedom of mind and concentrated 
attention which are ‘essen tial to the successful prosecution of re- 
search, Bad, however, as is often the position of the principals, 
that of the junior staff is usually far worse. During official hours 
they are entirely occupied in tutorial work, and what little energy 
remains must more often than not be devoted to coaching or 
literary work, to supplement the too modest income which the 
salary attached to their official position affords. Under these 
circumstances, it is remarkable that so much enthusiasm should 
prevail among them on the subject of research, The tradition 
which prevails in the German schools, that the junior staff are 
bound to find some time for original work, is almost unknown in 
this country, and too often culties ale raised, rather than 
facilities afforded, when the desire 1s manifested: we do not, in 
fact, sufficiently honour the assistant as the potential professor. 
It has also often struck me as remarkable, and ıt must have 
struck others who understand the German system, that in this 
practical country we have not adopted that cheap luxury—the 
Privat-Docent, who costs nothing and exercises a most important 
function in promoting higher education. The explanation of 
this and many other anomalies lies in the fact that very few 
among us realise what a university is: a clear exposition of the 
Scotch and German systems would be of great value in these 
days of new universities and university colleges. 

I believe that n most, if not all, of the German chemical 
schools a private research assistant 1s placed at the disposal of 
the professor. Will this ever be the case here? The want 
material assistance is not only felt in this respect, however : 
few of our chemical schools are really efficiently equipped ; 
most of them are seriously in want of larger and more expensive 
apparatus, of suitable specimens, &c. ; the annual grant barely 

ces for the purchase of the ordinary chemicals and the pay- 
ment of unavoidable current expenses, so that, as a rule, nothing 
remains to meet the expenses of research work—#.e , of higher 
education. In point of fact, nearly all of those who are en- 
gaged in research are doing so at their own expense ; important 
assistance, for which we cannot be too thankful, is indeed 
received from the various research funds, but the proportion 
which the grants bear to the total sum expended is not large. I 
am sure we all recognise that each one of us 18 bound, accordin 
to his abilities and the opportunities he has, to add to the stock 
of knowledge, and that the keenest intellectual pleasure is 
derived therefrom ; but it must not be forgotten that the results 
we obtain are very rarely of immediate practical value, and that 
as a rule we reap no pecuniary advantage. I venture to think, in 
act, that it is remarkable that so much, not that so little, ıs done, 
and that reproach rests very lightly apon the profession in this 
matter, Whether our national pride will prevent our being much 
longer beholden to foreigners for by far the greater number of 
new facts in chemistry 1s a difficult question to answer, and must 
rest with the public | 

The occasions on which we teachers of science subjects are 
able to bear witness in public are of necessity few. Deeply 
sensible, not only, of the honour, but also of the responsibility of 
my position as President of this Section, I felt that ıt was my 
duty to avail myself of this opportunity. Being a teacher who 
is interested 1n teaching; bemg convinced of the existence of 
most serious faults in our educational system ; feeling that the 
present is a most critical period: I have not hesitated to speak 
` very freely. Some of the difficulties to which I have referred 
might soon disappear if science teachers generally would agree 
to consider them together, and I believe that it would be a very 
great advantage if an association fer the discussion of educational 

uestions were formed of the staffs of our science colleges 
ughout the country. The special difficulties which surround 
our science colleges, and prevent them from exercising their full 
share of influence upon the advancement of our national prosperity 
might also be removed at no distant date; but I see only one 
way of accomphshing this, and I fear ıt will hardly find favow : 
it is by their all becommg vested in the State. In this country 
we like to do things ın our own way, and the objection will at 
once be raiséd that this would deprive all the colleges of their in- 
dividuality, and would tend to crush originality and to stereotype 
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teaching. If I thought so I should never make the sugges- 
tion. But it would not, provided that complete ackdemic 


freedom were secured to the staff, and each college were left to 
adjust itself to local requirements ; efficiency would be maintained 
by the competition of the various colleges. Local enterprise, 
which has hifherto been trusted to, is clearly breaking down 
under the tremendous strain of modern educational requirements: 
some change must ere long be made. 


(To be continued.) 





SECTION C 
GEOLOGY 


OPENING ADDRESS BY Pror. J. W. Jupp, F.R.S., Sec. G.S., 
PRESIDENT OF THE SECTION. 


As this city is the only place wıthin the limits of the Scottish 
Highlands where our Association holds its annual gatherings, it 
is fiting that the attention of those who meet in this section 
should, on the present occasion, be specially directed to the 

d problems of Highland geology. Six-and-twenty yous 
Pave passed since the members of this section assembled here, 
under the presidency of my dear friend, my revered master, 
Charles Lyell. Few now present can have actually hstened to 
the stormy discussions of that memorable occasion, but all are 
familiar with the nature of the problems which in the year 1859 
were here so keenly debated. It is true that the fires of these 
controversies have now almost died out, and from their ashes 
have arisen the new problems which confront us to-day; but it 
will not, I think, be without profit to direct your attention for 
a few minutes to those two subjects which constituted the 
“buri uestions” of that day—the age of the Crystalline 
Rocks of the Highlands, and the geological position of the 
Reptiliferous Sandstone of Elgin. 

ith respect to the first of these questions, there are especial 
reasons why I should briefly review the discussions which have 
taken place in connection with it. It was in the meetings of 
this section of the British Association that the successive stages 
of the controversy were gradually developed. It was at a former 
meeting of the Association in this city that James Nicol sub- 
mitted to the scientific world that splendid solution of a difficult 
problem, which is now universally admitted to have been the 
correct one. This university was, during the last twenty-seven 
years of his active, useful, and honoured life, the scene and 
centre of the labours of that profound but modest thinker to 
whom we owe so much. Lest it should seem presumption on my 

art to speak on the question, I may add that for some years 
ore his death it was my good fortune to enjoy the fnendship 
and confidence of the late Bof Nicol, with whom I had several 
opportunities of discussing the great guenons at issue between 
himself and Murchison. Seeing, as I do to-day, his own t 
clams too often forgotten or ignored, I feel that, should I, on 
this occasion, hold my peace—‘‘ the very stones would cry out.” 
It will indeed be an unfoitunate day for our republic of science 
when the palm of recognition—withheld from him whom modesty 
and self-respect restram from clamorous self-assertion—is per- 
mitted to be snatched away by the bold and noisy advertiser of 
his own claims. 

Nearly seventy years ago, John Macculloch—that distinguished 

noneer in Scottish geology—was able to prove that in our 
Westem Highlands there exists a grand formation, made up of 
red sandstones and quartzite, both exhibiting unmistakable 
evidence of a sedimentary origin. He also pointed out that, 
associated with these red sandstones and quartzites, are beds of 
limestone, which are often altogether destitute of crystalline 
characters, and are sometimes bituminous, while they occasion- 
ally contain fossils. 

Macculloch strongly insisted that this great system of strata, 
which covers large areas in Sutherland and Ross, extending also 
into some of the Western Isles, 1s distinct alike from the Old- 
and the New-Red Sandstone ; he asserted that it belongs to a 
far older period than either of those formations, and, employing 
the phraseology of the early geologists, he gave to it the name 
of the “ Primary Red Sandstone” (7rass. Geol. Soc. ser. I, 
vol. iL p. 450, "Re. ‘¢ Western Isles of Scotland” (1819), vol. 
iL p. 89, &c. ‘* System of Geology” (1831). 

Macculloch showed clearly that the strata of his ‘‘ Primary 
Red Sandstone Formation ” are often found resting unconform- 
ably upon the gneissose and schistose rocks of the Highlands ; 
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but thet in other places they appear to be overlain conformably 
by, an@ even to alternate with, crystallme schists and gneisses. 
He was further able to state that the quartzites of his “ Primary 
Red Sandstone Formation” contam organic remains, some of 
which he correctly identified as the burrows of maine worms, 
while others he re: as Orthoceratites (“ Wéstern Isles of 
Scotland ” (1819), vol. ii. pp. 512, 513). It is almost painful to 
have to add that his want of appreciation of the value of 
paleontological evidence, a weakness which Macculloch shared 
with so many of the early Scottish geologists, prevented any 
attempt on his part at the correlation of this ‘‘ Primary Red 
Sandstone” with the rocks of other districts ; and thus for more 
than forty years this important discoveiy remained almost entirely 
fruitless, 

The next step in the history of our knowledge of these High- 

land strata which we have to record, was unfortunately a 
retrograde one. Sedgwick and Murchison, who visited the 
district in 1827, maintained that Macculloch had fallen into 
grievous error, and that his “‘ Primary Red Sandstone Formation ” 
was in fact no other than an outlying part of the Old Red 
Sandstone (7rans, Geol. Soc. ser. 2, vol. iii. p 155). 
e This view was strongly protested agamst by Hay Cunningham, 
who, writing in 1839, after a careful turvey of Sutherland, 
demonstrated the justice of Macculloch’s conclusions, and even 
went beyond that geologist in showing the very intimate connec- 
tion between the quartzite and hmestone. He clearly illustrated 
by numerous sections the unconformity of the ‘‘Primary Red 
Sandstone Formation,” consisting of red sandstone, quartzite, 
and limestone, upon the gneissose rocks, and the apparently 
conformable superposition to it of other schists and gneisses 
(‘On the Geognosy of Sutherlandshire,” by R. J. H. Cunning- 
ham, M. W.S. ; Zransactions of the Highland and Agricultural 
Society of Scotland, vol xiu. (1839). 

Such was the state of geological opmion when, 1n the winter 
of 1854, the attention of geologists was recalled to this ancient 
formation of Macculloch by the discovery in it of fossils by one 
who fully recognised their value and importance—Mr, Charles 
Peach. These fossils, though imperfect, were sufficient to prove 
that the strate contaming them must be of Pa’eo20ic age. 

Three of the leaders of geological science at that day appear 
to have been deeply impressed with the importance of this dis- 
covery of Mr. Peach’s; but for a time, at least, the fruits of 
that discovery were missed, through the unfortunate retrograde 
teachings of Sedgwick and Murchison in 1827. 

Hugh Miller, whose splendid researches in the Old Red 
Sandstone had made him ready to welcome any extension of its 
boundaries, suggested that the fossils of Durness might belong 
to the marine Devonian. 

Roderick Murchison, who in his younger days had worthily 
conquered a kingdom in Siluna, and by successive annexations 
-1n his later years had sought to convert this kingdom mto an 
empire—one which should embrace all the Lower Palzozoic 
rocks of the globe—was not unwilling to claim his native High- 
lands as part of this ever-growing realm. 

James Nicol, who had been the first to discover gaptolites in 
the rocks of the Scottish Borderland, and had thus demonstiated 
their Silurian age, was so struck by the resemblance of some of 
the af tocks of the Highlands to the fossiliferous shales of his 
native district, that, ten years before Peach made his important 
discovery, he had suggested the probability of the Highland 
schists and gneisses being simply the Borderland shales and 
greywackes in an altered state (‘‘ Guide to the Geology of Scot- 
land” [1844]). Hence Nicol, equally with Murchison, was 
prepared to accept the Silunan age of the Duiness limestone, 
and of the rocks associated with it 

Murchison, still full of his old enthusiasm for discovery, 
determined to lose no time in put to the test the truth of the 
suggestion made by his old frend Nicol and himself; and 
accordingly, shortly before the meeting of the British Association, 
which was fixed to take place in the year 1855 at Glasgow, we 
find the two friends ma their way into the wild district of 
North-west Sutherland. g 

Unfortunately the time was toe short and the weather too 
unpropitious for the task they had set before themselves. 

‘When this Geological Section assembled at Glasgow, 
Murchison declared his conviction that the hmestone of Dur- 
ness, which had yielded the fossils to Mr. Peach, was of Silurian 
—that is, as he employed the term—of Lower Paleozoic age. 
But he, at the same time, maintained the truth of his old views, 
that the red ‘sandstones of Applecross and Gareloch are in 


reality nothmg but Old Red Sandstone (‘ Brit. Ass. Rep ” 
1855); Zrans. of Sec. p. 87), and in this latter contention he 
received the warm support of Sedgwick, who was also present 
at the meeting (Geikie’s “Memor of Sir Rodenck Murchison” 
(1875), vol i p. 207). 

Nicol, on the other hand, appears to have been greatly 
dissatisfied with the results of this hasty and inauspicious journey 
to Sutherland, While, however, withholding his judgment as 
to the age of the several rock-masses, he insisted, in opposition 
to the views of Murchison and Sedgwick, that the whole of the 
vast series of Red Sandstones in Applecross and Torndon is, as 
Macculloch showed, inferior to the quartzite and limestone 
{see Nicol’s ‘Geology of the North of Scotland” (1866), 
Appendix, p 96). 

ie the cae of the next year, 1856, Nicol, so soon as he 
was released from his teaching work in this university, hastened 
back to the Western Highlands to try and resolve some of thé 
doubts which troubled him concerning the age and succession of 
the strata. This rummer’s labour was productive of geat and 
important discoveries. In the first place, he was able to com- 

letely confirm the conclusions of Macculloch and Hay Cunning- 

am, that al? the Red Sandstone of the Western Islands, with 
the exception of some small patches of ‘‘ New Red,” belong to 
an old formation underlying the quartzite and limestone. But 
his researches also enabled him to show that Macculloch’s 
tt Primary Red Sandstone ” in reality consists of two formations, 
the lower—to which he subsequently gave the name of the 
** Torridon Sandstone ”—lyıng unconformably on the gneiss, 
and the upper (consisting of quarzite and limestone, containing 
fossils) resting everywhere unconformably upon, and overlapping, 
the sandstones.! It 1s avery noteworthy circumstance that while 
Nicol admitted the accuracy of the descriptions of Macculloch 
and Hay Cunningham which seemed to pomt to a conformable 
superposition of beds of gneiss to the quartzite and limestone, 
the results of this first summer’s work had already raised sei1ous 
misgivings in his mind as to the correctness of this conclusion, 
for he wrote as follows :—‘‘ The fact of the overlying gneiss 
having been metamorphosed 1n situ, and not pushed up over the 

uartzite, is one requiring further investigation” (Quart. Xourn. 

col, Soc. vol. xiu, 1857, p. 35). Itis not surprising, how- 
ever, to find that Nicol was so staggered by the magnitude of 
the faults which would be required to bring about such a result, 
that for more than a year he hesitated to accept this, which we 
now know to be the true, explanation of the phenomena, 

There was a suggestion—and it was nothing more than a sug- 
gestion—made by Nicol at this time, which has éften been very 
unfairly quoted to his disadvantage. Convinced that Macculloch 
was might as to the infraposition of the Torridon Sandstone to 
the quartzite and limestone, and strongly inclined to accept 
Murchison’s confident assertion that this Torridon Sandstone was 
simply the “‘ Old Red,” Nicol pointed out that the only possible 
way of harmonising these two views was to suppose that the 

uartzites and limestones were of Carboniferous age; and he 
showed that the imperfect fossils which had been up to that time 
obtained at Duiness were not sufficient to negative such a sup- 
position (Quart. Four. Geol, Soc. vol. x., 1857, . 36). 

But during the summers of 1857 and 1858, Nicol continued 
his labours ın the Western Highlands, with the result of clearing 
away many of his difficulties and perplexities. Murchison, too, 
had revisited the district, and seen that his idea of the “ Old- 
Red” age of the Torridon Sandstone would have to be finall 
abandoned, and that Macculloch’s views, as amended by Nicol, 
concerning the ielations of the Highland rock-masses must be 
Fai on Salter, too, examming more perfect syasmens of 
fossils which had in the meanwhile been obtained from the 
Durness limestone by ‘the indefatigable Mr. Charles Peach, 
showed that they were ceitainly of /ower Paleozoic age (Silurian 
of Murchison). 

The position taken up by Murchison, and on which he made 
lus fi stand, was simply agrived at by combiaing the strati- 
graphical conclusions of Macculldch and Nicol with the palæ- 
ontological results of Peach and Salter. 

Murchison attended the meetings of this Association at Dublin 
in 1857, and at Leeds ın 1858, on both occasions making use of 
the opportunity for explaining in detail his ideas concerning the 
age and succession of the Highland rocks, On the latter 

1 Colonel S.r Henry James 1s said to have made similar observanons 
during the same season, the summer of 1856, and to have commumicated 
them to Sir Roderick Murchison by letter ut there can le no doubt that 


Nicol’s discovery was made quite independently, and he was the first to 
publish it, 
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occasion, he challenged his old friend Nicol to meet him at the 
foithcoming meeting at Aberdeen to discuss the question, and 
the challenge was accepted. 

When Murchison arrived at this city, in September 1859, he 
brought with him a redoubtable champion in the person of Piof. 
(now Sir Andrew) Ramsay, the director of the Geological Sw- 
vey, who had been conducted to Assynt and shown the section 
there. It may perhaps serve as a caution against hasty general- 
isations, drawn from a single section imperfectly examined, to 
remember that so excellent a field-geologist as Ramsay un- 
doubtedly was not only failed to see the weakness of Murchison’s 
position, but threw all the weight of his meat authority into the 
scale against Nicol in this memorable controversy. 

Nicol, however, laid before this meeting a paper which, after- 
wads published in detail in the SYournal of the Geological 
Society,’ must be admitted to have really established the mam 
facts concerning the geology of the Highlands as accepted by all 
geologists at the present day; though his views, as is not un- 
commonly the case with great and original discoveries, were met 
for a long time with nothing but bitter opposition or cold neglect. 
Permit me to state, as briefly as possible, the conclusions which 
Nicol, as the result of three yems of patient work in the 
Western Highlands, was able to announce in this place, just 
twenty-six yeais ago. 

1, He maintained with Macculloch and Hay Cunningham, 
and in opposition to the views originally propounded by Sedg- 
wick an urchison, that there exists in the Western Highlands 
an enormously thick series of red sandstones, quartzites, and 
limestones, which rest unconformably upon the ancient gneisses 
and schists, and belong to a far older geological period than the 
Old Red Sandstone 

2. He showed that this series of strata really constitutes two 
distinct formations, and that the older of these, the Torridon 
Sandstone, consists of red sandstones and conglomerates, in 
which no organic remains could be detected, 

3. The younger of these formations was shown by him to he 
unconfoimably upon the Toiridon Sandstone, and to consist ef 
three members, which Nicol named the Quartzite, the Fucoid 
Beds, and the Limestone (Quart, Fourn. Geol Soc. vol. xvu., 
1861, p. 92, &c.). It 1s this formation which has yielded the 
interesting fossils of Lower Paleozoic age. 

4. The apparent repetition of beds of quartzite and limestone, 
which was insisted upon by Murchison, was shown to be due to 
faulting and oyerthrow, and thus the ‘‘ Upper Quartzite ” and 
the ‘ Upper Limestone” of that author were proved to have no 
real existence (Quart, Four. Geol. Soc. vol. xvi, 1861, pp. 
98, 108, 109, &c }. 

5. What so many authors had taken for a confoimable up- 
ward succession of this older Paleozoic formation into overlying 
schist and gneiss, was asseited by Nicol to be an altogether 
fallacious appearance, due to the thrusting of the crystallme 
rocks over the sedimentary ones by great overthrow-faults, 

6. The ielations between these crystalline and sedimentary 
shata in the Scottish Highlands were shown to be precisely 
simular to those which ate constantly produced by lateral pressure 
in all great mountain-chains, and consist of sharp foldings, in- 
versions, and faulting on the very dest scale. Examples of 
overthrow-faults, simular to those of*the Scottish Highlands, were 
instanced by Nicol as occurring in the Alps (Quart. Fourn. 
Geol. Soc. vol. xviL, 1861, pp 108, 109, IIO). 

‘We cannot perhaps better illustrate the posttion maintained by 
Nicol in this remarkable pape: than by quoting the following 

e: ““Until some rational theory is produced of the mode 
in which an oveilying formation, hundreds of square miles in 
extent and thousands of feet ın thickness, can have been meta- 
morphosed, whilst the underlying formation of equal thickness 
and scaicely less in extent has, escaped, we shall be justified in 
admitting inversions and extrusions” (z¢., of older masses on 
younger, as hê explains his mearffng to be) ‘equal to those of 
the Alps” (Quart. Fourn, Geol. Soc. vol. xvii., 1861, p. 110). 

The only serous error into which Nicol fell—and after all it 1s 
a very inconsiderable one judged in compauison with his un- 
doubtedly gieat achievements—was that of attaching too much 
importance to the influence of igneous intrusions in connection 
with the tremendous mnveisions and overthrow-faults to which he 
so Clearly showed that these Highland rocks have been subjected. 
We now know that many of these supposed intrusive masses, 

1 Quart. Jonre. Geol, Soc. vol xvu., 1861, pp 85-113 This paper was 
read on December 5, 1860, although tts title is htly different, the whole 


course of the argument 1s the same with that of the paper read here in the 
September of the previous year 


though really of ipneous ongin in all probability, were of older 
date than the Palæozoic 1ocks in the midst of which they He ; 
and that they were biought mto their present positions, net by 
intrusion m a lyuid state, but by complicated faulting. It must 
be remembeied that these ‘‘granulites,” as Nicol very justly 
called them (Quart Fourn. Geol, Soc. vol. xvu., 1861, 
p. 89) for they present a wonderful analogy with the typical 
rocks of Saxony which are known by that name, have Tong been 
regaided by geologists as among the most difficult and perplexing 
of rocks to explain the ongin of, though the recent researches of 
Dr. Lehmann have now done something towards the solution of 
the problem. 

Calmly reviewing, in the light of our present knowledge, the 
grand work accomplished single-handed by Nicol, I have no 

esitation in asserting that when this Association met here 
twenty-six years ago, he had already mastered the great Highland 
problem m all its essential details, and that his results were 
distinctly proclaimed during the meetings of this section. “ 

If, then, Nicol had so fully solved this great problem of 
Highland geology twenty-six years ago, how is it, may not un- 
reasonably be asked, that we have waited so long for the justice © 
of these views to be admitted? 

A variety of circumstances have contributed to bring about this 
unfortunate result. Murchison was at the time too old and 
infirm to examine in careful detail the wild distnets where those 
rock-masses are exhibited. Hence Nicol’s oft-repeated invita- 
tions to view the sections in his company remained unheeded, 
and we find the great geologist of Aberdeen writing in 1866 his 
concluding plamtive words m this memorable discussion: ‘‘I 
must express my most sincere regret that my ulustrious opponent 
—from whom only the most thorough conviction that my views 
are well founded, and that the question was one on which it 
became a teacher of geology in Scotland to give no uacertain 
utterances, could have compelled me to differ—has never found 
ıt convenient to meet me again in the North. Iam convinced 
that we agree in so many essential points, that a few hours 
together in the field would bring us nearer in opinion than 
whole volumes of controversy.” (‘Geology of the North of 
Scotland, p. 96.”) 

The phalanx of eminent geological authorities opposed to the 
views of Nicol, including Professors Harkness, Ramsay, Archi- 
bald Geikie, and Hull, for a long time carried all before them ; 
but it is now admitted that each of these excellent observers was 
deceived by having seen only portions of the evidence, and that 
they based their conclusions on imperfect data. Nicol, though 
during the later yeas of his life he declined unavailing con- 
troversy, still continued to study the Highlands year by year, re- 
examining every jomt ın his armour and satisfying himself of its 
soundness. 

In the year 1877 I had an opportunity of visiting for the first 
time the interesting sections of Assynt and Loch Broom, in 
company with Dr. Taylor Smith, F.G.S., and Mr. Richard D. 
Oldham, now of the Geological Survey of India. Although I 
entered upon this task with the strongest preposseysions in 
favour of the Murchisoman hypothesis, yet what I saw there 
dunng several weeks of wok convinced me that the theory of 
an ‘“ Upper Quartzite” and an ‘‘ Upper Limestone” was alto- 
gether untenable, and that, so far as these two sections were 
concerned, Nicol’s interpietation was undoubtedly the correct 
one I was greatly impressed with the proofs of enormous 
folding and faulting among these Highland rocks, and when, 
shortly afterwards, 1 had an opportunity of meeting Prof, Nicol 
in this place, and of hea from his lps many details of his 
later work, I strongly urged hun to republish his conclusions 
with the fuller illustrations and arguments which he was then so 
well able to supply. To all my pleadings he made but one 
reply: important as he knew these discoveries to be, yet in his 
advancing years he thought but little of the glory of them com- 
pared to their painful consequences to himself—the breach of the 
old fnendly relations with one he, to the end, so greatly loved 
and honoured. He strongly deprecated at that time the re- 
opening of a contioversy associated for him with such bitter 
memories ; but he expressed his full conviction that when suffi- 
ciently accurate topographical maps were in existence, and the 
whole district should be surveyed by competent geologists, the 
truth of all the essential parts of Ins teaching would be 
established.! 


1 In my two earlier papers “On the Secondary Rocks of Scotland,” 
published m 1873 and 1874 respectively, I had employed the Murchgonian 
nomenclature for the older rocks of the Eigblands whenever I had occasion 
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Mott completely have these anticipations of Nicol been ful- 
filled. During the last seven years many of the sections of the 
Western Highlands have been visited by different geologists, 
Dr. Hicks leading the way, and not a few papers fave been pub- 
lished embodying the results of these new studies of some of the 
disputed points. Sach an able review of this recent work has 
been lately drawn up by my friend, Prof. Bonney, in his 
Anniversary Address to the Geological Society, that I need not 
go over the ground again, but will content myself by referring 
to that address and to two exhaustive rs read by Dr. Hicks 
before the Geologists’ Association for Fill details concerning this 
later work. It will be seen that while new methods of study 
have enabled them to improve or correct Nicol’s petrological 
nomenclature, the principal conclusions of nearly all these writers 
concerning the tions of the several rock-masses entirely 
support his views on the subject. 

at very recently Nicol’s work has been tested in the way 
which he himself so earnestly desired. Prof. Lapworth, who, 
like Nicol, was especially prepared for the task by Jong and 
patient study of the crumpled Silurian rocks of the Borderland, 
éaking advantage of the newly published Ordnance maps of 
Sutherland, proceeded in the summer of 1882 to Enboll, bent 
on the task of unravelling the complicated rocks and of mappi 
them upon the large scale of 6 inches to the mile. Brot 
Lapworth’s detailed maps and sections were exhibited to the 
Geological Society on May 9, 1883, daring the reading of a 
paper by Dr. Callaway, in which the views of Nicol also received 
a, considerable amount of valuable support. 

In the same year, 1883, a detachment of the Geological Surve 
of Scotland, under the superintendence of Messrs, B. N. P 
and J. Horne, commenced the detailed mapping of the Durness- 
Eriboll district. How admurably these gentlemen have per- 
formed their task we all know, and I hope that some mteresting 
information concerning their conclusions will be laid before the 
present meeting. In offering them—as I am sure ihat I am 
empowered by you to do—the hearty congratulations of the 
Geological Section of the British Association upon the auspicious 
commencement of this great undertaking, I cannot refrain from 
reminding you that, of the leaders in this important enterprise, 
one is the son of the discoverer of the Durness fossils, the 
veteran Mr. Charles Peach to whom we owe so much, while 
the other is a very active and efficient local secretary of this 
Section, 

Nor should I do justice to my own sentiments on the subject 
if I failed to bear tribute to the judgment displayed by the 

resent chief of the Geological Survey in his choice of a base 
com which to attack this difficult problem, to his loyalty in 
accepting results so entirely óppošed to his published opinions, 
and to his promptitude ın making his fellow-workers in geology 
acquainted with these important discoveries. Unfortunately 
called upon while still young, and with but little of that ripe 
experience which he has since gained, to grapple with the most 
intricate of problems—problems which the most practised of 
field-geologists might be forgiven for failing to solve—his own 
judgment yielded, though rot without serious misgivings (see 
‘Memoirs of Sir Koderick Murchison ” (1875), vol. u. p. 238) 
when opposed to the ardent confidence of a companion and 
friend whose reputation in the scientific world commanded his 
respect, and whose previous achievements had won his complete 
reliance. If, like your own Randolph at Bannockburn, he has 
‘Jost a rose from his chaplet” at the commencement of this 
great Highland campaign, we are well assured that the error will 
be worthily repaired ın its subsequent stages. 

The conclusions arrived at by Nicol, by Professor Lapworth, 
and by the officers of the Geological Survey, are, in all their 
main features, absolutely identical ; and the Murchisonian theory 
of Highland succession 1s now, by universal consent, abandoned. 

In the second of the great controversies to which we have 
alluded as having occupied the attention of this Geological 
Section in 1859—that concerning the age and relations of the 
Reptiliferous Sandstone of Elgin—the combatants were found 
ranged in quite a different order, «Nicol is seen battling shoulder 
to shoulder with Murchison, Ramsay, and Harkness, in favour 
of the Pale seic age of the beds m question , while Lyell, sup- 
ported by Symonds of Pendock and Moore of Bath, 1s as stoutly 
maintaining their Seondary age. 

The finding by Mr. Patrick Duff, ın the year 1852, of the 


to refer to them 4 but in the third of this series of pay published in 1878 


(€ ouri. Geol, Soc. vol. xxxiv p. 660), I had no hesitation in aban- 
Cida terminology for that of Nicol. i 
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little fossil lizard called 7elerfeton, and the determination of its 
true nature by Mantell and Owen, constitute a discovery com- 
parable in importance and fruitfulness to Mr. Peach’s detection 
of the fossiliferous character of the limestone of Durness ; up to 
that time no doubt had ever been entertained as to the “ Old 
Red” age of the yellow sandstone of Elgin. For bnnging 
together the remarkable fossils of these rocks, geologists are 
indebted to the untinng labours of Dr. Gordon of Birnie—whom, 
full of years and honours, and the object of such universal respect 
and love as indeed make grey hairs a ‘‘crown of glory,” we 
rejoice to have still in our midst. Studying Dr. Gordon’s im- 
portant collections, Professor Huxley was able, shortly before 
the previous meeting of the Association n this city, to announce 
that a crocodilian (Stagonolepis), and a second lizard of Triassic 
affinities (Ziyperodapedon), existed at the period when these beds 
were deposited, so that even in 1859 the palzeontol 
in favour of the Mesozoic age of these rocks was 
almost overwhelming. , 

But this evidence has been very greatly strengthened since that 
date ; for Professor Huxley has shown the genus Hyperoda- 
pedon ìs represented in the Trias of Warwickshire, of Devon- 
shire, and of India. In the same reptiliferous sandstone, with 
its abundant footprints, the teeth of Ceratodws, a fish unknown 
in the Paleozoic rocks, have been found, together with the re- 
mains of a reptile which Professor Huxley permits me to state is, 
in his opinion, probably Dinosaurian. Iam sure that you will 
all join with me in the hope that the health of the President of 
the Royal Society may soon be so far restored that he ee 
able to return to the examination of these fossil reptiles of Elgin, 
in the study of which some of the earliest of his great paleeonto- 
logical discoveries were achieved. ; 

The manner in which the yellow sandstones, which have 
yielded these reptilian remains, are at many different points 
found associated with beds containing Holoptychius and other 
Old Red Sandstone fish, appeared to many geologists altogether 
inexplicable on any other hypothesis than that the strata are all 
of the same geological age. , 

In spite, however, of these ap ces, and the interesting 
observations of Dr. Gordon and Dr. Joass on the rocks of the 
Tarbet peninsula, which seemed to support the hypothesis just 
1eferred to, I am able to announce that proof of the most clear 
and convincing character now exists of the distinction between 
the fish-bearing ‘‘ Old Red” and the reptiliferous ‘‘ New Red” 
of the neighbourhood of Elgin. In the year 187g I showed that 
rocks, identical in character with the reptiliferons sandstone of 
Elgin, and the overlying calcareous and cherty rock of Stotfield, 
exist on the northern side of the Moray Firth, in the county of 
Sutherland, and that they there conformably underlie Rheetic 
and Liassic strata. Very recently Dr. Gordon has added a 
crowning discovery to his long list of previous ones, by paras | 
1m the same quarry the rocks containing the reptilian and fis! 
remains respectively. I find, however, that while the two series 
of beds present well-marked differences in their; mineral 
characters, the yellow sandstones with fish remains clearly over- 
lie the undoubted Upper Old Red, and are separated from it by 
a well-marked bed of conglomerate. In other quarries in the 
district, the manner m which these two series of strata have 
been thrown side by side by “the action of great faults 1s very 
clearly exhibited. I hope that full details of the evidence on 
this interesting subject will be laid before you during the present 
meeting. 

The facts relied upon by the Paleontologist and the Strati- 
graphist respectively are thus found to be no longerPposed to 
one another. By a complicated series of panie. aults, the 
Devonian and Triassic sandstones, which happen to have a 
general resemblance in their mineral characters, are found again 
and again thrown side by side with one another in the Elgm dis- 
trict, so that the error into which geologists fell before the 
discovery of the distinctive fossils of the two sets of rocks, was 
a very pardonable one. 


ical evidence 
mitted to be 


A retrospect of these two controversies, now so happily laid 
at rest, is not, I think, without its uses for the student of High- 
land geology, for it may serve to furnish him with some useful 
warnings which are in great danger of being overlooked at the 
present time. e 

The discovery of a few fossil remains in strata where they 
were previously unknown, has completely revolutionised our 
ideas concerning the age of rock-masses of enormous extent and 
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thickness. Resemblances in mineral character have been proved 
not only to have been, at their best, very unsafe guides indeed, 
but to have actually betrayed those who trusted m them into the 
most serious eirors. But for the discoveries of Charles Peach 
on the one hand, and of Patrick Duff and Dr. Gordon on the 
other, geolo would probably still continue to class the sand- 
stones of Torridon and Elgin respectively with the “Old 

But perhaps the consideration of greatest impoitance which 
is impressed upon us by this retrospect is, that in these High- 
land districts we must be always prepared to meet with rock- 
masses of very different geological ages, thrown into puzzling 
juxtaposition by the gigantic movements to which this part of 
the earth’s crust has been subjected. He who enters on the 
study of Highland geology without being prepared to encounter 
at every step complicated foldings, vast dislocations, and stupen- 
dous inversions of the strata, can scarcely fail to be betrayed 
mto the most disastrous and fatal errors, 

The early history of Scotland is inextricably interwoven with 
that of Scandinavia. This propomtion, tiue as it is of the in- 
significant periods of which human history takes cognizance, 
. apphes with even greater force to the vast epochs that fall within 

the ken of the geologist. To us the separation of Scotland and 
Scandinavia is an event of very recent date indeed; it is not 
only an accident, but an uncompleted accident! The Scottish 
ay rie with the Hebrides and Donegal on the one hand, 
with Orkney and Shetland on the other, must be regarded—to 
use a technical phrase—as mere ‘‘ outliers ” of the Scandinavian 
Peninsula, 

We must acknowledge, at the outset, that the study of the 
geological history of this Scandinavian peninsula and its outliers 
is a task brathng with difficulties. The problems presented to 
us in our Scottish Highlands are vast, complicated, and at times 
seemingly insoluble. But they aie precisely the same problems 
that confront onr brother geologists in Scandinavia. And if our 
tasks, our doubts, our perplexities are the same, we equally 
share ın the esa ae and triumphs of discovery. 

The geologists of Scandinavia—and right worthy sons of 
Thor they are—have the advantage of possessing a territory 
almost limitless in its vastness, and seemingly infinite in its 
variety. But the very extent of their splendid country, with its 
sparse population and restricted means of communication, in- 
creases the difficulties of their task. ‘The harvest truly is 
plenteous, but the labourers are few 1” With our smaller area, 
if we cannot expect so much variety, we may hope to gain some- 
thing from the number of our students and the greater access- 
ibility of ou: fields of labour. 

Nor would I undervalue, in this connection, the importance 
of the union of this country with England. I allude, of course, 
not to events of yesterday, like the Accession of James VI. to 
the English throne and the Parhamentary Act of Union, but to 
operations that preceded these by many millions of years! It 
is no small advantage that a country like Scotland, in which the 
rock-formations are found hopelessly ciushed and crumpled 
together, or broken into a thousand illfitting fragments that seem 
to defy all attempts to reduce them to order, should be united to 
one like England, where, by comparison, all is orderly and 
sımple, the strata lying in regular sequence like well-arranged 
volumes in a library, and only await the touch of the geologists 
hammer to display the wealth of their fossil contents, 

The great Scandinavian massif, with its outlying fragments, 
constitutes the “‘basal-wreck ”—-to employ Darwin’s expressive 
term—of a great Alpine chain. On other occasions I have 
endeavout*to show how much our study of the nature and 
products of volcanic action is facilitated by the existence of 
similar “ basal-wrecks" of volcanic mountains, hke those which 
exist in your beautiful Western Isles. In the same way, I 
believe we may learn more by the study of this dissected moun- 
tain-chain, concerning the operations by which these grand 
features of ow? globe have originfted, than by the most pro- 
longed examination of the superficial characters of the Alps or 
the Himalayas. 

Here the scalpel of denudation has laid bare the innermost 
recesses of the mountain-masses, and what we can only guess at 
in the Alps and the Himalayas, here stands ın our own High- 
lands clearly revealed to view. 

It is a well ascertained fact that all the exist lofty moun- 
tain-chains haye been formed at a very recent geological period. 
The reason of this it is not difficult to divine. In the higher 
regions of the atmosphere, the forces of denudation work so 


rapidly that within a very short period arog? speakjug— 
the vastest mountain-chain 1s razed to its very foundations— 

They melt lke mists, the solid lands, 3 
Inke clouds they shape themselves, and go!” 


It ıs not surprising then to find Powell and Gilbert, fresh from 
the study of the grand mountain-masses of the American Con- 
tment, giving expression to these thoughts in the following 
words: ‘‘ All large mountains are young mountains, and, from 
the point of view of the uoiformitarian, it 1s equally evident that 
all large mountains must be growing mountains ; for if the pro- 
cess of growth is continuous, and if a high mountain melts with 
exceptional rapidity before the play of the elements, it is illogical 
to suppose that the uprising of any mountain, which to-day is 
lofty, to day ceased ” 

he Scandinavian Alps wrea living and a growing mountain- 
chain in the far distant Paleozoic period. Now it ıs not only 
dead, but stretched on the dissecting table of the geologist—its 
outer integuments and softer tissues stripped away, and its very . 
skeleton bared to our view—a splendid ‘“‘ subject” for the student 
of mountain anatomy. bd 

One of the first to recognise this value of our Scottish High- 
lands to the student of Orographic Geology was the late Daniel 
Sharpe. He had made himself familiar with many of the 
characteristic details of Alpine architecture—so far as it was 
then understood—and was able to show that the foliated masses 
of our Highland districts exhibit precisely those relations which 
would be seen if the contorted and fn-like masses of the Alps 
were planed away by denudation. Nor in tions of this 
kind, as we have seen, was James Nicol far behind Sharpe ; 
but at that time many of the most important features of moun- 
tam-structure were unrecognised or misinterpreted, and the con- 
clusions of these geological pioneers were httle more than 
guesses—though very valuable and suggestive guesses—after 
truth. 

It is to our geological brethren over the Atlantic that we are 
especially indebted, not only for many important discoveries in 
the m ics of mountain-formation, but for clearing away 
many of the clouds of error in which the subject had become in- 
volved. To Henry Darwin Rogers, who, after a career of 
valuable geological work ın his native State of Pennsylvania, 
accepted the hospitality of this country, and spent the last decade 
of his useful hfe as Professor of Natural History and Geology in 
the sister university of Glasgow, must be assigned the foremost 
place in that school of orographic geologists which has grown up 
m America, 

The first sketch of the important theory of mountain-building 
to which Rogers and his fellow-geologists were led by the study 
of the Appalachian chain, was published in 1842, but it was not 
till 1858 that the complete evidence on which this theory was 
founded could be published, 

The conclusion at which Rogers arrived was, briefly expressed, 
as follows :—The Appalachian mountains were carved by denu- 
dation out of an enormously thick mass of stratified deposits, 
thrown into a series of parallel wave-like folds. To the west- 
ward of the mountain range ‘ the crust-waves flatten ont, recede 
from one another, and vanish into general horizontality ; ” but 
towards the heart of the mountain-mass the same flexed strata 
become greatly crowded together, their ‘‘axis-planes,” become 
more aai more inclhmed, till at last their folds, yielding at their 
apices to the tremendous lateral thrust, fractures twenty to 
eighty miles in length, and attended with a displacement of 
20,000 feet or more, were produced. 

Unfortunately Rogers accompanied these just views of moun- 
tain structure with certain crude speculations and untenable 
hypotheses concerning the methods by which they were produced. 
But in the minds of other American geologists, among whom 
may especially be mentioned Dana, Conte, and Vose—the 
fruitful ideas of Rogers have undergone development and ex- 
pansion, while they have received abundant illustration through 
the labours of that active band of pioneers—the United States 
Geological Survey—including-Clarence King, Powell, Emmons, 
Hague, Dutton, Gilbert, and many others. 

or have the brilliant results attained by these investigators in 
the New World been without their effect on the geologists of 
Europe. Lory, Suess, Heim, Baltzer, and others have shown 
that the clue to the right understanding of the structure of the 
Alps, which had been so diligently sought and so long missed by 
Von Buch and De Beaumont, by Studer and Favre, was, now 
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paca in our hands by the researches of the American geo- 
ogists. 

fn Northern Europe, Kjerulf, Dahll, Brogger, Reusch, and 
othet geologists have ably illustrated the same peculiarities of 
structure in the denuded mountain-chain near tie southern ex- 
tremity of which we are now assembled ; and ın a recent valu- 
able and suggestive essay “On the Secret of the Highlands ” 
Professor Lapworth has shown how perfectly these structures 
are exemplified in the western district of Sutherland. 

In offering a few remaiks on some of the still unsolved prob- 
lems of Highland geology I shall not hesitate to treat, as be- 
longing to the same geological district, both Scandinavia and 
Scotland. Not only ıs the succession of geological deposits in 
the two areas almost completely identical, but the characters 
of the several formations and their relations to one another in the 
one country aie almost the exact counterpart of what they are 
in the other 

The problems which await solution in Scotland are the same 
which confront our brethren in Scandmavia; their difficulties 
are our difficulties, their successes our successes ; if they share 
the benefits of our discoveries, we equally paitake with them ın 
the fruits of their achievements. Important lmks in the chain 
of geological evidence, absolutely wanting in the one area, may 
perchance be found m the other. Every advance, therefore, 
which 1s made in the knowledge of the rocks of the one country, 
must necessarily re-act upon the opimons and theories which 
prevail among geologists in the other. 

At the base, and forming the foundation of this greatly 
denuded mountain-chain, there exist enormous masses of highly 
foliated, alline rocks. These, in great part at least, under- 
lie the oldest known, fossiliferous strata, and arè therefore of 

re-Cambrian or Archean age. In spite of the labours of 

jerulf, Dabll, Brogger, Reusch, Tornebohm, and many others 
ın Scandinavia, and of Macculloch, Nicol, and their succes- 
sors in this country, much still remains to fbe done in studymg 
the petrogiaphical characters and the geognostic relations of 
these widespread formations. 

Some thirty years ago ıt was suggested by Sir Roderick 
Murchison that among these Archean rocks there exists a 
‘fundamental gneiss,” a formation which 1s the counterpait and 
contemporary of the rocks in Canada, to which Sir William 
Logan gave the name of ‘‘ Laurentian.” Since that time other 
sinular attempts have been made to identify portions of these 
Archsean rocks in the Highlands and Scandinavia with crys- 
iline rock-masses in different parts of the New and Old 

orld. 

I confess that, speaking for myself, I am not sanguine as to 
the success of such endeavours, The miserable failures which 
we have seen to have attended similar attempts, m the case even 
of far less altered rocks, where identifications have been based 
on mineralogical resemblances only (and in connection with 
which definite palseontological or stratigraphical evidence has 
been subsequently obtained) ought surely to teach us caution in 
generalising from such uncertain data. It has been argued that, 
where palmontological evidence is wholly wanting, and strati- 
graphical relations are doubtful or obscure, then we may be 
allowed to avail ourselves of the only data remaming to us— 
those derived from mineralogical resemblances. But surely, in 
such cases, it is wiser to admit the msufficiency of the evidence, 
and to say ‘‘We do not know!” rather than to construct for 
ourselves a ‘‘fool’s paradise,” with a tree of pseudo-knowledge 


bearing the Dead-Sea fruit of a barren termmology! The 
impatient student may learn with the blind poet that 
They also serve, who only stand and waits FFs | 


It is thought by some that the application of the microscope 
to the study of rock-masses may reveal peculiarities of structure 
that will serve as a substitute for palzontological evidence con- 
cerning the age of a rock when the lgtter is wanting. Greatly 
as I value the insight afforded to us by the microscope when it Is 
apphed to the study of the rocks, and highly as I esteem the 
opinions of some of those who hold these views, yet I fail to see 
that any such connection betweem the minute stracture and the 
geological age of a rock has as yet been established. 

Although the bold generalisanon which sought to sweep all 
the crystalline rocks of our central Highlands mto the great 
Silurian net has admittedly broken down, yet it by no means 
follows that the whole of these rock-masses are of Archean age. 
Nicol always held that among the complicated foldings of the 
Highland rocks many portions of the older Palseozoic formations, 


in a highly altered condition, were included (see Quart. Journ. 
Geol. Soc. vol, xix. (1864), p 184, and ‘‘ Geology and Scenery 
of the North of Scotland,” 1866). The same view has been 
persistently maintained by Dr. Hicks, to whose researches among 
the more ancient rock-masses of the Buitish Isles geologists are 
so tly indebted, and also by Prof. Lapworth. 

o the settlement of this very 1mportant question we may feel 
sure that the effort of the officers of the Geological Survey will 
be especially directed. The geological surveyors of Scandmavia 
have been so fortunate as to detect, ın rocks of an extremely 
altered character, a number of fossils sufficiently well preserved 
for generic and sometimes even for specific identification, Fail- 
mg the occurrence of such a fortunate accident, I confess that it 
has always appeared to me that the disturbances to which these 
Highland rocks have been subjected are so extreme, and the dif- 
ficulty of makmg out the orginal planes of bedding so great, 
that but little can be hoped for from general sections constructed 
to show the relations of the rocks of the Central and Southern 
Grampians to the fossiliferous deposits of the North-West of 
Sutherland 

Lying unconformably upon these Archean crystalline 1ocks in 
our North-West Highlands we find great masses of a:kose or 
felspathic grit, with some conglomeiates, the whole of these 
well-stratified deposits attaining a thickness of several thousands 
of feet. These 1ocks, m their characters and their relations, so 
greatly resemble the ‘‘Sparagmite Formation” of Scandinavia, 
that ıt is impossible to refram from drawing comparisons between 
them. The Scandinavian formation, however, includes calcareous 
and slaty deposits, which are wanting ın its Scottish analogue. 
The “$S tes” of Scandinavia, as a whole, appear to 
underlie Da containing Cambnan (Primordial) fossils, but m 
the very highest portion of the “ Upper Sparagmıte Formation 
of Southern Norka there have bec bund; according to Kjerulf, 
specimens of Paradoxtdes. 

The Scottish formation has, on the other hand, yielded no 
undoubted orgamic remains. Murchison, on the ground of its 
unconformable infraposition to his Silurian strata, and its resem- 
blance to certain beds in Wales which he called Cambrian, re- 
fered it in his later years to that system. Although an ident:fi- 
cation, based on such grounds, must be admitted to be of small 
value indeed, yet the discovery of ‘‘ Primordial” fossils in the 
very similar rocks of Scandinavia may be admitted to lend it 
some slight support. In the, present state of our knowledge, 
however, it is surely wiser to admit that the question of the age 
of these beds is still an open one, and to it by the name 
suggested by Nicol—‘‘ The Toiridon Sandstone.” Kjerulf be- 
heves there is evidence that the Scandinavian Sparagmite, in 
places, passes horizontally into tiue gneiss, and simular appear- 
ances are not wanting in the case of our Tormdon Sandstone. 


(To be continued.) 





NOTES FOR THE OPENING OF A DISCUSSION 
ON ELECTROLYSIS, TO BE HELD IN 
SECTION B, AT THE BRITISH ASSOCIA- 
TION IN ABERDEEN, SEPT., 1885, BY 
PROFESSOR OLIVER LODGE 


I. [[7HAT is an Electrolyte? The question has two distinct 
meani : 
(a) Is a given substance ‘an electrolyte at all; że. when 
alone. 
(b) Is ıt the electrolyte in any particular 
mixed with other substances. 

In answering (a) remember that the fact of bad conductivity 
does not imply that what there ıs is non-electrolytic. An 
electrolyte is one whose conduction is wholly electrolytic. 
Distinction between metallic and electrolytic conduction. 
Obedience to Ohm’s law shown by electrolytes. a 


Tests of Electrolytic conduction. 


casey ie, when 


1, Visible decomposition. 

2. Polarisation. 

3. Non - agreement 
Volta’s series-law. 

4. Transparency. 

In answering (4) the fact of bad conductivity gives a decided 
negative, but substances which almost insulate when alone may 
conduct when mixed; e.g. HO + HCl.” P 

To the question, What is the real conductor when a salt (or 
acid) is dissolved ım water? there are four possible answers : 


with 
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(1) The salt only, 
(2) The water only, 
(3) Both the salt and the water, 
(4) A hydrate of the salt. 
(1) is to be held by those who regard the water as unchanged 
by the addition of salt 
(2) is to be held by those who suppose the water-molecules 
to be dissociated, or mechanically knocked asunder, by the 
massive salt-atoms 
(3) and (4) are mere modifications of one another, not easily 
to be distinguished. 
In deciding this question (4) we really decide what are the 
primary and what are the secondary products of electrolysis. 
Discussion of experimental evidence beaiing on the point. 
Ehttorf’s and Buff’s experiments on mixed Electrolytes 
Magnus and otheis on the effect of current-intensity. (With 
intense currents you are more likely to get the real ions liberated 
because secondary actions have hardly time to occur). 
Direct experiment suggested by observing the place of appear- 
ance of free acid ; and prelimmary reply in favour of (3) or (4). 
Vahd objection suggested by Smee to regarding any of these 
experiments as crucial; but possible means of evading the 
objection. 3 
Experiments of Hiısinger, Berzelius and Davy on electrolytes 
in serie. sometimes, throw light on the question, which are the 
real ions. 


II. Questions about the “migration of tons.” Do wns in salt- 
solutions travel at different rates? And, in any case, at 
what rate do they travel? 


Distinction between fused and dissolved compounds. 

There being simple expernmental evidence that solutions often 
concentrate near anode and weaken near cathode, or perhaps 
occasionally vice versd what is the explanation ? 

Several possible hypotheses : 

(I) Hitcorf’s that the salt 1s primauly decomposed and that 
its 1ons travel at different speeds, 

(2) Hittorf’s resort in exceptional cases, that per-salts are 
electrolysed into sub-salts and radical. 

(3) Burgoin’s, that a hydrate of the salt is electrolysed and 
that the water travels mostly with the cation. 

(4) D’Almeida’s, that a free acid envelop ıs formed around 
anode and is electrolysed in series with the salt. 

(5) Quincke’s, that opposite ions have charges differing in 
magnitude as well as im sign, and are therefore urged with 

erent forces. 

(6) Wiedemann’s, that the entire salt molecules electrify them- 
selves by contact with the water and are thus urged bodily either 
with or against the current. 

(7) Kohblrausch’s, that every ion has its own definite rate of 
propagation in a given fluid when wged by a given force ; and 
that this rate is calculable from conductivity, concentration, and 

tion, data. 

(8) Suggested, that opposite corresponding ions: must always 
travel at equal opposite rates, but that in solutions the water may 
conduct more or less of the current. 

Mode in which this hypothesis (8) can explain migration ; and 
limitation to its explanation. 

Easy calculation of total or resultant velocity of ions, but 
difficulty in apportioning the mght fraction of this velocity to each 
jon in accordance with Kohlrausch’s theory. 

Reasons for supposing it necessary that opposite 1ons must 
travel at same pace. 

{> Wiedemann’s, Quincke’s, and Helmholtz’s theories of electric 
Zndosmose, and proof by Wiedemann that it is independent of 
“ migration ” phenomena. 

Bearing of experiments with electrolytes in series on the 
question of rejative migiation velgcities ; and other suggested 
migration experiments 


III. Quantitative Laws of Electrolysis. 

(a) Ohm’s law of electrolytic conduction. 
(6) Faraday’s two laws, 
D The voltametnic law, 
(2) The law of electro-chemical equivalence. 

And (c) dependence of decomposition EMF on chemical 
combination-gnergy. 

Nature of experimental evidence in favou of these laws. 

Question whether Ohm’s law will be exactly obeyed for 
violent currents. Very important consequences of the law, if 
exact for feeble currents, 


~~ 

Physical consequences of Faraday’s two laws ; to be asserted 
of all Eatetatues foe which they are accurately true. E 

Law (1) asserts that no such electrolyte possesses a trace of 
metallic conduttion ; z.e. that elect: olytic conduction and chemical 
decomposition are precisely correlative. In Helmholtz’s words, 
‘Through each section of an electrolytic conductor we have 
always equivalent electrical and chemical motion.” Or agam, 
in other words, with a spice of natural hypothesis (first due 
perhaps to Ampére), Electrolysis 1s a kind of electrical convection 
rather than conduction, each atom carrying a charge with it; 
and the charge conveyed by every atom of a given substance is 
the same. 

Law (2) extends this last important statement to all electrolytes, 
and enables us to conclude that a definite quantity of electrici! 
belongs to each unit of affinity of every atom of whatever kind, 
and that fractional portions of such atomic charges are, in 
electrolysis at least, unknown. 

This last is a most astounding statement, for it suggests that 
electricity may be ‘‘ atomic” as well as matter. 

Calculation of magnitude of this atomic charge ; enormous 
value of it in proportion to size of atoms (107 electrostatic umts,” 
probably, per monad atom), 


IV. Questions concerning Polarisation ; and the EMF needed to 
send a current through an electrolyte. 


The chemical changes which go on in a circuit wholly electro- 
lytic, or in any homogeneous portion of a circuit, are decom- 
position and identical recomposition, and consume no energy: 
accordingly no finite EMF is needed to send a current through 
an electrolyte when the fe zs really applied to ut, and Ohm’s 
law 1s obeyed by electrolytes exactly as by metals. 

But at junctions of metals with electrolytes, or of electrolytes 
with one anothe:, permanent chemical changes may occur, and 
at these places a finite EMF may be situated ; and this may be 
either negative, when ıt is called polarisation, or positive, when 
the whole arrangement is called a battery. 

Calculation of such EMFs from thermo-chemical data. 

Joule’s proof that the heat of chemical action is a secondary 
result—electric cuents bemgthe primary, The EMF (whether 
positive or negative) of any arrangement 1s obtamed in volts, if 
the total heat produced by the chemical changes per dyad 
gramme-equivalent be divided by 46,000. 

Total polarisation may be 1egarded as the sum of two kinds: 

(a) Temporary polarisation, existing during continuance of 
current, 

(4) Residual polarisation, existing afterwards. 

(6) 1s caused by a more or less permanent alteration of the 
surface of the electrodes by the clinging or combined tons. R 

(a) 18 caused, according to Helmholtz’s theory, by a Leyden 
jar action of the charged atoms straining across molecular dis- 
tance of the surface of each electrode, and unwilling to part 
with their When the ions are able to combine with 
the electrode, or otherwise retain their charges, this (a) portion 
is very small. 

Effect of secondary actions in destroying polamsation, and 
rendering possible a permanent current even when apparently 
insufficiently propelled. Helmholtz’s air-fiee cell. 

Intense currents diminish the amount of secondary action ; 
and also modify maximum polarisation values, raising them 
above their customary amounts. 


V. Mechanism of Electrolyte Conduction 


Electrolytic conduction is certainly a convection of Electricity 
by atoms of matter; but concerning the mode in which the 
atoms make their way through the flud there are several 
hypotheses : 

(1) The molecular chain of Grotthus ; modified and accepted 
by Faraday and many others, modified further by Hittorf to 
explain migration. 

a The dissociation hypothesis of Clausius and Williamson ; 
vutually accepted by Maxwel# modified by Quincke to explain 
migration, and shewn by Kohlrausch to explain the facts of 
conductivity 

(3) The electrostatic h 

Because Ohm’s law 1s obeyed, it is certain that no polarisation 
can exist inside a homogeneous electrolyte: in o words, 
there is no chemical cling of the atoms there, but only a frictional 
tub. Wiedemann’s view that conductivity is inversely propor- 
tional to ordinary viscosity. bg 

Probable independence of conductivity and tenacity of 


thesis of Helmholtz. 
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combination. Such facts as these, if well established, render | drank water whıch had been put into a cask at that port, and 


necessary some form of dissociation hypothesis. 

A Grotthus chain of quite egdistant atoms, might serve, 
instead of actual dissociation, or a momentary dissociation 
would be sufficient ; but no hypothesis which involves a tearing 
asunder of molecules in the i#fertor of a homogeneous electro- 
lyte can be permitted. 

Herein hes the great distinction between electrolytes and 
dielectrics, 

Hypotheses (1) and (2) may be held in either of two forms : 

(a) The electrical influence of the electrodes may be supposed 
to reach every molecule of the flnid. This was Grotthus’s form 
of (1), and is Quincke’s form of (2). 

(6) The electrical influence of each electrode may only extend 
within molecular distance of its surface, while the adjustments 
occurring in the main body of the fluid are effected by ordinary 
diffusion. This was probably Faraday’s form of (1) and it is 
Maxwell’s form of (2). 

Helmholtz’s ‘hypothesis (3) emphasises the (4) aspect of the 
gnatter by appealing to electrostatic interactions of the atoms to 
maintain uniformity of composition. And within a range of 
1078 centimetres of each electrode there is supposed to exist an 
ordinary electrostatic strain, hke that in an ordinary dielectric 
condenser plate. 

The magnitude of the atomic charges explams the 
feebleness of the difference of potential required to effect de- 
composition on electrostatic principles. And the same thing 

ests a mainly electrical theory of chemical affinity. 
mo separate an atom from its charge requires expenditure of 
work, hence Helmholtz’s theory of a specific attraction between 
matter and electricity, which he uses to explain Volta’s 
“ contact force,” the charge of atoms in a molecule, frictional 
electricity, and many other phenomena. 


VI. Addenda. 


Calculation of EMF needed to effect decomposition— 
(a) of a dielectric, 
(č) of an electrolyte, 
on electrostatic principles. 
Suggested theory of disruptive discharge. 
Possible distinction between chemical 
molecular aggregates. 
Discussion of various phenomena from the point of view of a 
possible ‘‘atomic” theory of electricity. 


compounds and 


NOTES 


Suncx onr last issue Dr. Harting, of the Dorpat Observatory, 
has announced an apparent variation in the great nebula of 
Andromeda, which has caused some excitement in the astrono- 
mical world. As represented in all our drawings, and, still 
better, in a photograph which Mr, Common was fortunate 
enough to obtain last year, the centre of the nebula appeared to 
be only moderately condensed. There was no star or stellar 
point. Now, on the contrary, there is a most unmistakable star 
of the eighth or ninth magnitude. The question is, is this a 
stella nova in the line of sight of the nebula, or has the pheno- 
menon been produced by a new condensation in the centre of 
the nebula itself? Opinion inclines to the latter view, as, ac- 
cording to some accounts, other accompanying changes have 
been seen with large instruments, &c. But, on the other hand, 
spectroscopic evidence that the apparent nebula is not a very 
distant cluster is absent. By our next issue we may hope for a 
large harvest of telescopic and spectroscopic observations of this 
new object. 


THE International Congress of Schoolmasters was opened in 
the Grand Theatre at Havre on thé afternoon of the 6th instant, 
Mr. Goblet, the Minister of Public Instruction, presiding. 


THE Severn tunnel has now been completed, and on Saturday 
last a train containing officials and their friends passed through 
it from end to end. 


e 
A GASE of Asiatic cholera has occurred at Cardiff. A labourer, 
loading a vessel which had iecently ainved from Barcelona, 


which was described by the medical mspector as totally unfit to 
drink, having the appearance of discoloured milk, and being 
putrid. The man died in a few hours of Asiatic cholera. 


On Angust 25 and subsequent days was held in Twin the 
International Congress of Alpine Clubs. The principal topic of 
discussion was the better management of refuges erected in 
different pats of the Alps, new regulations for guides, and 
pensions to be granted to them. The honorary president was 
the King of Italy, His Majesty bemg represented by M. Loy; 
the acting president was Prof. Ferrati. The readings of mini- 
mum and maximum thermometers were also collected and dis- 
cussed. Several excursions took place at the close of the 
session. 


THE German Meteorological Society met for its third congress 
at Munich last month. Prof. Bezold, of Munich, who delivered 
the address of the meeting, took for his subject “‘ The Advances 
of Meteorology during the last Ten Years,” dwelling mainly on 
the alterations made by the introduction of the synoptical method 
in connection with telegraphy. 


TEx eleventh Bulletin of the United States Geological Survey 
1s a paper on the .quaternary and recent mollusca of the Great 
Basin, with descriptions of new forms, by Mr. R, Ellsworth 
Call, with an introduction containing a sketch of the quaternary 
lakes of the Great Basin, by Mr. G. K. Gilbert. 


REPEATED severe shocks of earthquake have occurred in the 
south-east of Lower Austria and in the north of Styria, and have 
been followed by further shocks in Bonia, described as moving 
from east to west. 


WE have received Prof. Holden’s account of the progress of 
astronomy in 1884, and Prof. Rockwood’s account of vulcanology 
and seismology for the years 1883 and 1884, reprinted from the 
Smithsonian Report for 1884; also Mr. Albert Williams’s report 
on placer mines, and mining districts, from thg report of the 
tenth census óf the United States on the statistics and technology 
of the precious metals. 


THE programme of the technological examinations of the City 
and Guilds of London Institute for the Advancement of Technical 
Education for the session 1885-86 has been published. It con- 
tains a detailed syllabus of the examinations for the different 
grades on each subject, and copies of recent examination papers. 
It ıs to be obtained at the offices at Gresham College, and at 
Exhibition Road. 

Mr. G. J. Symons, who has examined the trees recently 
damaged by lightning ın R¥chmond Park, has communicated 
the results of his observations to the 7imes. They are two of a 
group of oaks in the eastern part of the park, slightly south-west 
of, but very near, the White Lodge. They were fine trees, 
their girth at 3 feet being 11 and 12 feet respectivelyy“the trunks 


„are 23 feet apart, and one is nearly due north of the other. 


There are three other trees quite close to them (within 40 feet), 
which are uninjured, except by the branches which were thrown 
upon them. The injury to one tree, though fatal to it, is un- 
important, but the other tre® affords a tremend8us instance of 
disruptive power. It appears to have been cut through horizont- 
ally at about 3 feet above the ground ; the upper portion shows 
comparatively little injury, but the lower part is not merely 
stripped of its bark, but burst open in a very intense way} 
spikes of the stem, several inches thick and 10 to 15 feet long, 
stand out from the trunk somewhat like the ribs of an umbrella 
before it is fully opened, and grip between themselves and the 
centre of the trunk bianches which fell from the upper part 
before they had time to reclose, while the ground for perhaps 
200 feet around is strewn with the bark and fragments of 
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the trunk, from scraps like Incifer-matches to pieces which some 
men could not lift. From this state of facts Mr. Symons suggests 
some problems: Why one tree rather than another should be 
struck if it be not the tallest? why, as in this case, the wreck of 
one tree is greater than that of the other 23 feet away? what 
produces this disruptive force? &c. A curious question is, Why 
oaks and elms are especially liable to be struck? It was stated 
in 1787 that the elm, chestnut, oak, and pine were the trees 
most often struck in America; in 1860 Mr. Symons himself 
stated, in a paper read to the British Association, that the elm, 
oak, ash, and poplar were the most frequently struck in this 
country. The last number of Das Wetter of Magdeburg con- 
tains an abstract of ten years’ records of trees injured; 265 are 
reported, and of these 165 were oaks; the only other trees of 
which the number was more than trifling were: Scotch firs, 34; 
pines, 22; and beeches, 20. -It has been suggested that the 
frequency with which oaks are struck is due to the presence of 
iron in the wood. 


Ir is strange to contrast the weather which we have had 
during the summer in England, and indeed in Western Europe, 
with that prevailing in Chma, Japan, and the rest of Eastern 
Asia. While here it has been exceedingly dry, with as a rule a 
hot sun during the day, in Japan it rained almost without inter- 
mission throughout June and July, and the sun was rarely seen. It 
has been in fact a season of unusually heavy rainfall ; while with 
us the reverse has been the case. When the latest mails left, 
landslips and inundations were of daily occurrence. Between 
Yokohama and Tokio the railway line was blocked in several 
places by masses of earth which had fallen, a great part of the 
country was under water ; and the same reports come from Osaka 
in the south of the main island. Here the water invaded the 
line, washing away the ballast, and rendering passage imposs- 
ible ; the inundations had rendered many people homeless, and 
great distress prevailed in many places. The same story comes 
from China. In the south, in the Kwangtung province, the 
rivers which debouche at Canton had become swollen with the 
constant rains,* overflowed their banks, and spread desolation 
far and wide. Whether there is any connection between the 
extreme dryness here and the extraordinary rains in the’far East, 
and whether either, as has been suggested, has any connection 
with the unusual seismic activity prevailing at present, must be 
left to meteorologists to determine ; but as this activity, whether, 
as volcanic eruptions or as earthquakes, appears impartially dis- 
tributed all over the globe, from Hungary to South America, 
from the Eastern Archipelago and Japan to Cashmere, it is not 
easy prima facie to see how it could be the cause of, or have any 
connection with, such strikingly"different phenomena in different 
parts of the Old World. 


THE duk (vol. ii, Nos. 2, 3), published at Boston for the 
American Ornithologists’ Union by Messrs. Estes and Lauriat, 
continues to furnish evidence of the great activity with which 
ornithology i prosecuted in North America, though the students 
of that branch of science still affect rather the particular than the 
general, much as did most British ornithologists some thirty 
years ago, and as many do now. ‘This perhaps is only to be 
expected, and since the avifauna of North America is so enor- 
mously larger tfan that of the British Islands, the condition may 
very likely last longer there than here. Nearly every paper in these 
two numbers (for April and July of the present year)—reviews 
of books apart—refers only to the birds of the Nearctic Region 
or Sub-region ; but most of them seem to the eye of a European 
to be good of their kind. It looks as if the nomenclatural 
paroxysm, which lately afflicted our esteemed brethren in the 
United Stateswere gradually passing away, and we trust that 
they will then have time to apply their energies to more im- 
portant subjects. Dr, Stejneger, however, has a fifth seres of 
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his “ Analecta Ornithologica.” His views are in the main so 
entirely ın accordance with what has generally been held in 
England to be orthodox, that we cannot object to his labours, 
whatever be the trouble they may cause ; and we greatly regret 
the rare occasions in which we think him mistaken. One of 
them is in his present paper (pp. 183, 184), where he strives, 
and we consider fails, to make out that the generally accepted 
name of Scops for a genus of Owls ought to be dropped. Because 
Brunnich in 1762 turned Brisson’s Scopus into Scops, the latter 
term was obviously not thereby established ; and the former 
being, as Brisson tells us (Oraithologie, v. p. 503), his own 
coinage from the Greek oxid (s#mébra) properly a shadow, but 
taken by him to mean also the colour umber—a signification it 
seems never to ha ve possessed—it 1s a wholly different thing from 
the classical oxdnp, which has always meant an Owl of some sort. 
Thus the two words are absolutely distinct, and Brinnich can 
be only regarded as having made a misdirected attempt at grame 
matical emendation. We therefore hold that even the ormitho- 
logists of America, who recognise Brimnich’s generic names (which 
the ormithologists of Europe in general do not), will be fullyjustified 
in retaining the name Scops in the sense in which Savigny used 
it. Dr. Merriam has a notice (p. 312) headed ‘‘ The eggs of the 
Knot (Tringa canutus) found at last!” but we must beg leave 
to remind him that sixty-five years ago this bird was found to 
breed abundantly on the Parry Islands, and, though admittedly 
no eggs are now forthcoming in collections, it has always been 
understood that specimens were then brought thence. It does 
not now appear that Lieut. Greely brought home any, though 
we trust he may have done so; but if he did not we are much in 
the same position as before in regard to that oological desidera- 
iissimum, Mr. Ernest E. T. Seton has a letter (p. 316), admir- 
able for its common sense, on ‘‘ The popular names of Birds,” 
which in a new country, inhabited by English-speaking men and 
women, is by no means a matter to be neglected. We have to 
congratulate Mr. Allen on his promotion to the Curatorship of 
the Central Park Museum in New York City, and Mr. Brewster 
on succeeding to the appointment at Harvard University thereby 
vacated. Both these gentlemen are so well known by name to 
English ornithologists, that it is quite unnecessary to point out 
their eminent qualifications for the posts they now respectively 
hold, and we hope will long continue to enjoy. The name of 
Dr. Cones does not appear as a contributor in either of these 
numbers, which fact is, we suppose, attributable to his departure 
westward, where we trust he will continue those field-observa- 
tions for which he became distinguished so long ago. We miss 
also any important communication from Dr. Shufeldt. Migh 
we venture to suggest that the quantity of small type used in 
this excellent journal is rather trying to some eyes? It unfor- 
tunately happens that even ornithologists are not exempt from 
some of the bodily inconveniences of advancing years, however 
young they may continue mentally ; and at present the volume 
of the Auk is not so obese but that it might wax fatter without 
losing its volant powers. 


CoL. YOLLAND, C.B., F.R.S., one of the Inspectors of Rail- 
ways under the Board of Trade, died on Fnday last at Baddesley 
Vicarage, Atherstone, Warwickshire. He was born in 1810, 
was admitted into the Royal Military Academy, and obtained 
his commission in the Royal Engineers in 1828. He rose by 
regular promotion until he became lieutenant-colonel in 1855, 
and a brevet colonel in the army in 1858. After being employed 
in Canada till 1835, be was employed successively at the 
Ordnance Survey at the Tower of London, at Southampton, 
Dublin, and Enniskillen. During this interval he superintended 
the publication of astronomical observations, first those made 
with Ramsden’s zenith sector, and afterwards with Airy’s, the 
atter observations being for the purpose of determining the 





i latitudes of various thigonometrical stations in Great Britain and 
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Ireland. He also compiled an account of the measurement of 
the Lagh Foyle base, which was made during the years 1827-29. 
*The article on geodesy, which forms part of the mathematical 
text-book used at the Royal Miltary College, was written by 
Col. Volland. In 1854 Col. Yolland was appomted one of the 
Inspectors of Railways under the Board of Trade. In 1856 he 
was selected as the engineer member of the Commission 
appointed by the Secretary of State for War to consider the best 
mode of reorganising the system of training officers of the 
scientific corps, with the special intention of abolishing patron- 
age and opening the commussions in those corps to competition. 
The Commissioners, the other two of whom were Col. W. J. 
Smith, R.A., and the Rev. W. C. Lake, visited France, 
Prussia, Austria, and Sardinia, and, after studying the methods 
of appointment in use in those countries, drew up a report, 
which was printed by order of the House of Commons, 


e Dr. SCHOMBURGR’S Report on the Progress and Condition of 
the Botanic Garden and Government Plantations in South 
Australia for the year 1884, which is dated from the Botanic 
Garden, Adelaide, in March last, gives, as usual, a good deal of 
interesting matter on the cultivation of useful plants. The co- 
operation, which has of late years been so much extended 
between the botanic gardens in all our colonial and foreign pos- 
sessions, has been the means of inciting the several directors to 
increased energy in the development of new resources and the 
interchange of valuable plants, so that matter of a similar 
character, or treating of the same plants, often appears in reports 
from gardens widely separated geographically from each other. 
Thus we find in the report before us notes on the suitability or 
otherwise for Australian culture of many plants that have been 
similarly reported on from other parts of the world. Amongst 
those reported upon by Dr. Schomburgk may be mentioned 
mustard, rape, sesamum, ground nut, tobacco, hops, canary 
seed, chicory, capers, esparto, &c., &c. Speaking of esparto 
grass (Mucrochloa tenacissima), which is a native of Spain, 
Portugal, and North Africa, and ıs, we are reminded, exported 
into England alone to the amount of 140,000 to 150,000 
tons a year, so that it is becoming scarce: every day, 
and consequently fetching higher prices, Dr. Schomburgk 
says: ‘‘Considering the simuatity of our climate with that 
of Spain, I endeavoured to introduce this valuable grass 
into the Colony, which, after ‘many difficulties, I succeeded 
m accomplishing, and I have not been disappointed in its 
acclimatisation in South Australia. The grass which I have 
now cultivated for the last five yeais grows admirably with 
us, notwithstanding the most severe droughts we have to 
contend with It is propagated by seed. The question will 
naturally be asked, ‘Suppose we succeed in growing the grass 
here, where shall we find a market for it?’ Our enterprising 
and go-ahead neighbours in Victoria have already established 
two paper mills, and I understand Sydney also possesses one, 
so that, if we succeed, the market for the grass is close at hand, 
and J think it would even pay to export the grass to England, as 
by means of hydraulic pressure the bulk would be considerably 
reduced.” Another industry which seems to promise well in 
South Austraha is the production of sumac, which consists of 
the powdered leaves and twigs of Rhus corsaria and Rts cofinus, 
shrubs of the Mediterranean region, and grown largely in Southern 
Europe for the sake of the leaves. Dr. Schomburgk says both 
plants grow in the Adelaide Botanic Garden, and the climate 
seems to suit them ; he recommends, however, that trials should 
be made to ascertain whether they would thrive in poor or sandy 
sol. On this subject the British Consul at Palermo, in the 
neighbourhood of which the best sumac is grown, says 
the soil best adapted for the plant ıs that of a sandy nature. It 
is prppagated by cuttings. The bulk of the sumac is shipped 
from Palermo to various countnes, but puncipally to the United 
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States. A catalogue of plants added during 1884 to the col- 
lection under cultivation at the Botanic Garden 1s given in the 
form of an appendix. 


Ir was hardly to be expected that the season should pass with- 
out the appearance of the sea-serpent somewhere, and if we are 
to believe the information forwarded to us from a correspondent 
in Norway, ıt has just visited the coast of Nordland. Three 
Sundays ago some lads were returning to the Island of Rod 
from the church at Melo, in the middle of the day, when they 
saw far out in the fjord a streak in the sea, which they believed 
to be a flock of wild ducks swimming. On proceeding further, 
however, they heard the whizzing as of a 1ushing fountain, and 
in a few moments perceived a great sea-monster with great 
velocity making straight for the boat. It appeared to be ser- 
pentine in shape, with a flat, scaly head, and the lads counted 
seventeen coilson the surface of the water just as it passed the 
stern of the boat so closely that they could have thrown a boat- 
hook into it. By subsequent measurements on land the length 
of the animal was estimated at’ about 200 feet. It pursued its 
course on the surface of the sea until close behind the boat, 
when tt went down with a tremendous noise, but reappeared a 
little after, shaping its course for the Melo, where ıt disappeared 
from view. Naturally the lads were greatly frightened. The 
weather at the time was hot, calm, and sunny. Our informer 
states that the lads are intelligent and truthful, and that there 1s 
no reason to discredit their unanimous statement, made, as it 
were, 1n a terribly fiightened condition. It might be added that 
the waters in which the animal was seen are some of the deepest 
on the Norwegian coast, and that it is not the fust tıme fisher- 
men have averred having seen the sea-serpent here. The 
existence of the sea-serpent is fully believed in along the coast 
of Norway. 


WE have received the Zournal and Proceedings (vol. xviii.) 
of the Royal Society of New South Wales for 1884. Besides 
the President’s address, it contains several papers, reports of the 
various meetings, an abstract of the meteorological observations 
at the Sydney Observatory, and a rainfall map* Amongst the 
papers we find one on the removal of bars from the mouths of 
rivers, by Mr. Shellsbear ; on some New South Wales minerals, 
by Prof. Liversidge ; on the oven-mounds of the aborigines of 
Victoria, by Mr. MacPherson ; on a new form of actinometer, by 
Mr. Russell; on the water supply of the interior of New South 
Wales ; and shorter papers on gold, on the truchoided plane, on 
doiyanthes, &c., Mr. Caldwell’s paper on the embryology of 
the marsupiala, monotremata, and ceratodus. 


WE have to acknowledge a copy of the Enghsh translation of 
the paper read by Messrs. Thorell and Lindstrom to the Royal 
Swedish Academy of Sciencés, on the Silurian scorpion found 
in Gothland (NATURE, vol. xxxı. p. 295). It 1s published by 
Norstedt and Sons, Stockholm : 


THE ceremony of the Chevreul centennial has been postponed 
until January 1, 1886. To give more solemnity t@tKe celebra- 
tion all the Paris students will be present at the f&e, now most 
of them are in the provinces or abroad. The health of M. 
Chevreul continues excellent, and the delay is not likely to prove - 
an obstacle to the ceremony, 


. 

PROF. DOOLITTLE, of the Lehigh University, Pennsylvania, 
has published a treatise on practical astronomy, as applied to 
geodesy and navigation (New York : Wiley ; London: Tiubner). 
It is intended as a text-book for universities ‘and technical 
schools, and as a manual for the field astronomer. The object 
has been to present in a systematic form the most approved 
methods ın use at the present time, and these are illustrated by 
complete numerical examples. In the introduction the method 
of least squares 1s developed with special reference to the 
requirements of this particular class of work. 
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NEARLY all the ironworks at Pittsburgh, besides some forty 
iron firms within a radius of thirty miles, are now using the 
natural gas of the district, as are also most of the glass factories, 
distilleries, breweries, &c. This is creating an entire revolution 
in the labour market there. The output of iron and steel at 
Pittsburgh is about 750,000 tons per annum, and as it takes 
some 50 bushels of coal to make one ton of iron, it follows that 
at least 38,250,000 bushels of coal will be dispensed with in the 
yearly consumption, throwing out of employment an enormous 
number of miners, firemen, ashmen, ioadmen, and other 
employés of the collieries. The cause of this great change being 
entirely one of nature’s arrangement renders it an impossibility 
for trade unions and labour agitators to deal with the matter. 


We have received the Report and Proceedings of the Bristol 
Naturalists’ Society for the year ending April 30 last. The 
principal paper 1s a long one, with illustiations, by Piof. Lloyd 
Morgan, on sub-aenal denudation and the Avon gorge, m which 
he has worked out in detail the subject of the influence of geo- 
logical structure on the scenery of the Avon, more particulaly 
of that section of the Avon basin lying between Bristol and the 
Channel. There me also papers on the mapping of the mill- 
stone grit at Long Ashton near Bristol by the same writer, on a 
common fin whale stranded in the Bristol Channel by Mr. 
Wilson, and on the newly-discovered phenomenon of apospory 
in ferns by Mr. Druery. There are also papers on the rainfall 
at Clifton in 1884, and meteorological observations with regard 
to temperature during the same year. Finally Mr. Bucknall 
punts the eighth pait of his fungi of the Bristol district, and Mr. 

' White additions to his fora of the Bristol coal-field. The 
report shows that only a portion of the papeis read are printed. 
Perhaps it ıs right to add im conclusion that the society is in a 
flourishing financial condition, for it has not only a comfortable 
balance on the right side of its current accounts, but has actually 
a capital to the amount of 177. tos. myvested in securities. 


A REPORT from the Government Astronomer in the Hong 
Kong Govegnment Gazette upon the progressive motion of 
typhoons gives the following average velocities. The course of 
the typhoon is here followed from its commencement on the 
east coast of Luzon, the cradle of the typhoons of the China 
seas, into the Sea of Japan, beyond which they are dissipated 
and lost in the North Pacific :— 


Nautical miles 
an hour 

East of Luzon 2 ase ist Ay i 
China Seas between 12° and 18° N. s oe 6 
China Seas between ees Kong, Lazon, and 

Southern Formosa. aes } at 
About Hainan A ` T site fe. 33 
East of Formosa +. I0 
In Southern China; Rwangtung, Foken, and | 10 

~ Kiangsi 
In the Formosa Straits a Be one we 12 
bagt Shanghar vis tes rae © 
In Noithern China ... ee ig TEE E. 
About Japan ... $s on . oe TQ 
In the Sea of Japan . ‘ ' vee .. 30 


Dr, NICKERSON, of New Yark, has published as a pamphlet 
the memorial address by him on Joseph Henry and the mag- 
netic telegiaph, delivered at Princeton College. It is printed at 
the request of the President and members of the College, and is 
published by Charles Scribner and Sons, of New York, 


WE have to acknowledge Mr. G. J. Symons’s “‘ British Rain- 
fall” for 1884. The issue for 1860, in four pages, is reprinted 
and bound with the volume, and is interesting as the beginning 
of the elaborate work which Mr. Symons now publishes every 





year. The present volume differs from its predecessors, inas- 
much as it contains no articles from observers upon experimental 
or other branches of rainfall work; but their place has been 
supplied by notes by the editor scattered throughout ‘the book. 
He has mvited observers to report any facts within their know- 
ledge bearing on the effect produced upon the level of water in 
wells, &c., by the small rainfall of the year. Consequently 
observers’ accounts occupy a considerable space. Mr Symons 
has added a full account of the drought. 


WE have received the report of the Verein fur Naturkunde 
of Mannheim for.the fiftieth and fifty-first years of its existence. 
The repoit contains the jubilee address, and also a lecture de- 
livered by the late Dr. Schimper in the year 1834, on the 
classification and succession of organisms, together with a brief 
biography of the author and a bibliography of his writings. 


THE additions to the Zoological Society’s Gardens dung the 
past week include a Purple-faced Monkey (Semnopithecus laco- 
prymnus) from Ceylon, presented by Mr. Ernest Greathead ; a 
Weeper Capuchin (Cebus capucinus 6) from South America, 
presented by Mrs. A. Sinclair ; a Ring-taled Coati (Wasua rufa 8 ) 
from South America, presented by Master J. C. Robinson; a 
Yellow-footed Rock Kangaroo (Petrogale xanthopus?) from 
South Australia, presented by Mr. C. W. Holden; a Levaillant’s 
Cynictis (Cynsctis penicellata?), a Suricate (Suricata tetra- 
dactyla 2 ) fiom South Africa, presented by Mr. John Constable ; 
four Black Water Voles (Arzicola amphibins) from Scotland, 
presented by Mr. W. Arkwright, F.Z.S.; a White-backed 
Pipmg Crow (Gymunorhina leuconota) from South Australia, 
presented by Miss A. Charsley; a Poe Honey-eater (Prosthe- 
madera Nova-Zealandia) from New Zealand, presented by Mr. 
Charles Clifton, F.Z.S.; a Humboldt’s Lagothrix (Lagothrix 
Humboldt) from the Upper Amazons, a Glutton (Gul luscus) 
North th Eiiropean,-deposited ; a J Jaguar (Felis onça) from America, 


deposited; two Long-fionted ( pg RE ee ag 
two Snow Birds (Xunco hyemaks), five Common Vipers(Vipera 


berus), thirty Striped Snakes ( Tropidonotus sirtalis) bred in the 
Gardens). 





ASTRONOMICAL PHENOMENA FOR THE 
WEER, 1885, SEPTEMBER 13-19 
(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed. ) 
At Greenwich on Sept. 13 
Sun rises, 5h. 34m. ; souths, rth. 55m. 44°28, ; sets, 18h, 18m ; 
decl. on meridian, 3° 38’ N.: Sidereal Time at Sunset, 
ryh. 50m. 


Moon (at First Quarter on Sept. 16) rises, 10h. 52m. A souths, 
15h. 50m, ; sets, 20h. 42m. ; decl, on meridian, 13° 54’ S. 
Planet Rises Souths pe Decl. on meridian 
h m h m ; 
Mercury... 4 6 ... 10 56 17 46 9 5N. 
Venus 8 49 aa r4 3 19 17 9 52S. 
Mars O27 we 30 16 3 21 31N. 
Jupiter ... 5 10 Il 45 18 I 5 56N. 
Satum .,. 22 53* 7 1 15 9 22 22N. 


* Indicates that the rising is that of the preceding day. 


Occultations of Stars by the Moon 
Corresponding 


Sept. Star Mag. Disap. Reap, ales Sar 
* inverted image 

h. m h m. o o 

I9 ... I3 Capricorni. 6 ... 20 4 ... 21 23 122 272 
19 ... 14 Capricorni ... 5... 21 33... 22 41 I5I 273 


The Occultantions of Stars are such as are visible at Greenwich. 
Sept. h 
18 we I9 Mercury at greatest elongation from the Sun, 


18° west. s 
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‘ ASTRONOMICAL NOTES 


New Comet.—A new comet, discovered by Mr. Brooks, 
has been observed by Mr. Wendell, of Harvard College Ob- 
servatory, and Mr. Ainslie Common, of Ealing. eOn Friday 
night its approximate position was R.A. 13h. 53m., and N.P.D. 
52 20°. Its R A. ismcreasing and N.P.D. decreasing ; diameter, 
9 minutes of arc, and getting brighter. 

New Minor PLANET.—On the evening of the 3rd inst. Herr 
Palisa, of Vienna, discovered a minor planet, thus bringing the 
number of these bodies to 250, The following are the particu- 
lars of the discovery en ember 3, gh. Ras, (Greenwich mean 
time) ; right ascension, 23h. 34m. 44s, ; north polar distance, 
106° 9' 35”; daily motion in right ascension, 48s. decreasing, in 
polar distance 3’ mcreasing ; magnitude, r1th, 





GEOGRAPHICAL NOTES 


THE Caroline Islands, which are att.acting so much political 
attention now, are described at some length in the Gasette 
Gographique. It is generally acknowledged that they were 
iliscovered’ by a Portuguese navigator in 1526, and during the 
rest of the sixteenth century they were frequently visited by 
Spanish and Portuguese explorers. They were called the 
Carolines about 1686 by a pilot named Lezcano, who saw many 
islets there, but could not tell to what group they belonged, or 
indicate their exact position, The name was given to them after 
Charles II. ; they have also been called the New Philippines, 
but this has never prevailed. Towards the end of the seven- 
teenth century the Spaniards in the Philippmes and Mariannes 
learned something of the Carolines, and in 1705 an imperfect 
map of the group was sent to Pope Clement XL, and then the 
Jesuits of the mission at Manila resolved to establish a branch 
ın the Carolines. In 1710 the missionaries and a few soldiers 
set sail, but on arriving at the Pelews were all massacred. Up 
to 1817 the Carolines were visited by navigators of all nations, 
but the number of the islands, their exact position, and the 
hydrography of the seas m which they were situated, was 
totally ` unknown. In that year Kotzebue, and subsequently 
Freycinet, Duperrey, Dumont d’Urville, and others, visited the 
whole of the Archipelago, and fom them we got our first 
accurate accounts of the Carolines and their inhabitants. The 
Caroline archipelago forms part of Micronesia, and is situated to 
the south of the Ladrones, to the west ofthe Marshalls, and to the 
north of New Guinea. It consists of about 500 islands, of which 
the greater number are only afo//s, The number of real islands 
is only forty-eight, but as each of these is surrounded by a certain 
number of islets, ıt may be said that the archipelago consists of 
forty eight groups ; forty-three of these are low coral islands, 
while five are composed of basalt with coral at the base. The 
superficial area over which the archipelago is spread is about forty- 
five square leagues. Geographically ıt may be divided into 
three main groups, separated by two large channels: the eastern 
group, of which the principal island is Ascension or Ponape; 
the central group, and the western group, the principal island 
being Eap or Jap, of which much is baing heard just now. 
Ponape is between 50 and 6o miles round, and has a peak in 
the centre which rises to a height of 2860 feet, At one part of 
its coast there are curious runs which are still a problem for 
ethnologists ; they are apparently the remains of a large building 
constructed of huge blocks of basalt. The archipelago, although 
close to the equator, enjoys a temperate climate; there are two 
rainy s¢asons—one in January, the other in August. The islands 
are of astonishing fertility ; the principal productions are the 
bread-fruit, cocoa-nut, the palm, bamboo, orange, and clove 
tree, sugar-cane, beetle, sweet potato, &c. The population is 

enerally estimated at 18,000 to 20,000, and belongs ethno- 
fogically to the Micronesian family. The principal elements are’ 
Malay and Maori; but there is also a mixture of Negrito and 
Papuan, to which in later times was added a Chinese and Japan- 
ese element. The language is as mixed as the race ; the gramm- 
atical constructions are the same as those of the Maori, but 
Malay influence is also evident. In some of the islands there 
are two languages, as in Java—the vulgar and polished. The 
have no religion properly so-called ; they believe in spirits, whic 
are the souls of their deceased ancestors, and they have a great 
respect, a kind of cult for their dead, whom they preserve till 
the body falls to pieces. As in all the islands of the Pacific, 
tabu is practised. Each group of islands is governed by a chief 
or king. His power in tyme of peace is purely nominal, but 


he enjoys the respect of all; but in the frequent bloody wars 
his authority is unbounded, and all submit blindly to his will. 


THE Pelews or`Palaos Islands are quite distinct from the 
Carolines ; they are the most western islands of Micronesia, and 
are situated about 600 mules east of the Philippines. The archi- 
pelago consists of ten principal islands and a number ofislets. The 
principal one, called Babelthuap, 1s 30 miles long, the southern 
pait being very mountainous. All the islands are covered by 
thick forests, the trees of which are used by the natives to con- 
struct their large canoes. Besides the yam and the cocoa-nut 
there are also bananas, oranges, and a leige number of nutritious 
roots. The population is about 3500 souls, belonging to a race 
which is quite distinct from the Caroline Islanders. They pre- 
sent all the characteristics of the Malay and Papuan races, and 
are probably the result of the mixture of a superior Malay tribe 
with an inferior aboriginal people Old travellers speak very 
well of these natives: they are said to be in every way superior 
to the inhabitants of the Caroline Islands. Here also there are 
two languages : one for addressing superiors, the other inferiors ; 
posmi it would be more correct to say that there is only one 
anguage, with copious honorific forms, The king has msti- 
tuted an order, which he gives or withdraws at his pleasure: 
the insignia is the first cervical vertebra of the fish dugong. 


THE Rundschau fur Geographie und Statishk for September 
reproduces a forgotten discourse of Alexander von Humboldt: 
It was never published, although it was privately printed for the 
use of the members of the Society before whom it was delivered. 
It deals with the primitive peoples of America and the monu- 
ments which they have left behind them, and was delivered 
before the Philomatic Society of Berlin in January, 1806 ; that is 
a few months after his return from his travels. It had grown to 
be a bibliographical curiosity ; part of its contents was after- 
wards reproduced in his ‘‘ Ansichten der Natur” and ‘Vues 
des Cordilléres,” and later investigations have materially altered 
some positions taken up; but the discourse is otherwise very 
interesting, especially after its disappearance for nearly eighty 


years, 
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THURSDAY, SEPTEMBER 17, 1885 





THE NEW STAR IN ANDROMEDA 

WE. have received the following important communi- 

cations from Loid Rosse and Dr. Huggins 
relating to the new star. Whether the star be connected 
with the nebula or not, during the last week evidence has 
been brought forward that it has changed both its 
brilliancy and position with regard to the nucleus. This 
question of change of position is of the highest import- 
ance, for arguments were advanced in this journal 
(NATURE, vol. xvi. p. 413) on the occasion of the out- 
burst of the stella nova in 1866, which suggested that a body 


~ which reduced its lustre so rapidly could have no very great, 


mass, and that therefore ıt might not be so very remote. 

Dr. Huggins is able to decide between the different 
statements which have been publishedas to the spectrum 
of the star: he has little doubt as to the existence of 
bright lines between D and 4. This endorses Lord 
Rosse’s observation which we printed last week. 


SINCE my communication of September 8 our books have 
been searched for information on the past history of the nucleus 
of the Andromeda nebula. I subjoin in full the entnes beanng 
upon the question whether the ‘‘new star” is now seen for the 
first tıme, or is a variable now shining out with abnormal 
brilliancy. The latter would appear to be the case. The nebula 
was frequently observed in past years with the 6-foot reflector 
and measures made, These measures being too few in number 
for a proper survey of the nebula, publication was postponed in 
1878, and the details of configuration of the nebnlosity have not 
appeared such as to merit a monograph. Rosse 

September 12 


The Great Nebula in Andromeda as observed at Birr Castle unth 
the 6-foot Reflector 

1848, December 13.—Three new stars seen near nucleus. 
Others stars at moments suspected in large nucleus. 

1848, December 15.—Confirmed previous night’s observations 
about thetthree stais 7: fof nucleus. 

1851, October 25.—{On a rough sketch accompanying micro- 
metiical measurements the nucleus is indicated by a pomt]. 

1852, September 16.—Nucleus looked very sharp. Had sus- 

cion of a pont in centre of nucleus of large nebula which 
Fme one angle of a quadrilateral of which the other three are 
small stars to the left. 

1855, October 15.—With higher power several stars become 
visible about the nucleus. Nucleus itself suspected at moments 
to be resolvable. 

1856, October 28.—I observed the nucleus attentively for a 
long time, and I thought I could at times see stars along its 
noith edge, but I am not very confident about it. 

1857, October 16.—The higher power of single lens brings 
out a t many very faint stars around the nucleus. a seen 
st y, B seen by glimpses and I suspect a star in the neigh- 





bourhood of y. The sketch represents the central portion of the 
nebula. [A pomt ıs indicated in the centre of the nucleus.] 


VoL. xxx11.—No. 829 








1860, October 19.—I think the nucleus is extended as in 
accompanying sketch. , a 





1860, November 13.—[A sketch was carefully made, which is 
almost identical with the sketch of 1860, October 19, showing 
the extension of the nucleus very plainly. No point 1s indicated 
in the centre of the nuclens.] 

[In 1861 and 1862 numerous muciometrical measures were 
taken, accompanied by rough sketches, sho the nucleus as a 
diffused nebulous patch, eher round or slightly extended as on 
1860, October 19.] 

1871, October 7 —A rough sketch was made [showing the 
nucleus round and rather distinct. ] 





1872, August 7.—Nucleus very distinct on ground of nebula. 

1877, November 2.—Nucleus extends in same direction as 
nebula; immediately following the nucleus the eae de- 
ceases quickly in bnghtness, more so than on preceding side. 

THE star was observed heie first on the night of the 31d inst. 
It presented the appearance of an orange-coloured star of from 
the 8th to the gth magmtude. With a spectroscope of low 
dispersive power a continuous spectrum was seen from about 
C in the red to a little beyond F. There was an apparent con- 
densation of light from about D to 4, which might be due to 
bright lines in that part of the spectrum. This supposition was 
strengthened by the employment of a more powerful spectroscope, 
but I was not able to be certam on this pomt. 

On the gth the star, which was then distinctly on one side of 
the principal point of condensation m the nebula, appeared to 
me to have a less decided orange tint. It presented an appear- 
ance ın the spectroscope simular to that which it had on the 3rd, 
with the exception that the lght was less strong about D. I 
was so far confirmed in my suspicion of bright lines that I hav® 
little doubt that from thee to five bright hnes were present 
between D and 4. 

On the 3rdinst. the star did not appear clearly defined in 
the refractor of 15 inches apeiture, but the state of the sky was 
not good enough to enable me to be sure that the star was truly 
nebulous. On the gth the star was certainly free from 
nebulosity. WILLIAM HUGGINS 

Upper Tulse Hull, S.W. 


On September 8 the new star in the nebula (Messier 31) m’ 


Andromeda was examined ın my 10-inch reflector. The nova 

shines with a yellowish tint and looks hke an ordinary star 

of about 7} mag., being a perfectly sharp ‘and well-defined 
. 


x 


sere 


ms 


466 


NATURE 


[ Sept. 17, 1885 








stellar point situated near the cential region of the nebula. 
It is quitg free from any blurred appearance or any aspect of 
indefiniteness other than that mtioduced by the nebula on which 
it is projected. 

On later nights the star seemed to have slightly decreased ; its 
light was feeble and less sparkling, but I made no “exact com- 
patisons for tracing the decline of binlancy, if any. , 

During many years the naked eye appearance of this con- 
spicuous nebula has been famıhar to me, and I have been 
accustomed to notice it paiticularly while engaged in prolonged 
watches for shooting stars. No sharply-defined nucleus was ever 
perceptible, but now the involved star ıs distinctly visible by 
shghtly averting the vision. When the air is very clear the 
glowing out of the star now and then ıs very obvious, and I 
mention the fact in proof that the variation of the nebula by 
this new phenomenon 1s sufficiently great to affect its naked-eye 
aspect. W. F. DENNING 


Bustol, September 13 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
Sby his correspondents. Netther can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, i 
(The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space +s so great 
that it ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Red Rays after Sunset 


THERE have lately been seen here some remarkable examples 
of rose-coloured streamers radiating from the sun at an interval 
of from 20 to 30 minutes after sunset, particularly on the 3rd, 
Sth, and 6th of this month. On the 3rd the appearance was 
especially striking, the contrast of colom between one very 
broad, vertical ray and the greenish-gray sky which separated 
it from its neighbours being most marked. 

That these rose-coloured rays ae essentially identical with 
the diffused rose-tint observed on other occasions 15 evident, 
not only from the similarity of colour and of interval after sun- 
set at which they appear, but also from the occurrence of inter- 
mediate examples, in which the rays are so far and so broad that 
the radiate character is almost lost, 

It 1s, however, by no means so clear why the coloured tract 
of sky should be sometimes split mto rays, and it is with a view 
to ventilate this question that I desire to call attention to the 
subject. 

I believe it is generally supposed that the dark spaces between 
the rays are due to masses of cloud inteicepting the sun’s light, 
but there are difficulties in the way of this explanation which I 
have never seen met. E 

It need hardly be pointed out that the matter (whatever it be) 
which reflects the red light must be at an altitude far above any 
suth masses of cloud as could intercept the sun’s rays; it could 
not otherwise receive and reflect those rays half an hour after 
the sun had set to the observer. But although above the level 
of the clouds, the reflecting matter would still be subject to 
interception of the sun’s 1ays by cloud at sunset, and in order to 
judge whether the phenomenon can be so accounted for it is 
necessary to consider what kind of horizon that would be behind 
which the sun would set to an observe: at the altitude supposed 
‘My umpression is that the homzon as seen fiom such a eight 
-would te so distant that whatever the irregularities of cloud- 
surface forming it, it would be practically a level line, and that 
the most mountamous masses of cumulus-cloud would be 
insufficient to cast at that distance the enormous shadows which 

“vould be necessary to account for the nfts between the rays. 

Clifton, September 8 GEORGE F, BURDER 





Fireball 


A LARGE fireball was visible at Bıistol and other places on 
September Ir, at about-gh. 25m. p.m. *It was descnbed to me 
by several observers who approximately assigned its path as from 
Altair towards the westen honzon The sky was much clouded 

re at the time, with only Ist magnitude stars visible, but the 
light of the meteor appears to have been something astonishing, 

Mi G. T. Davis, of Theale, neai Reading, writes me that, 
when fist seen there, the meteor was near 8 Ophinchi, and 


seemed to describe a slightly curved path to the horizon, which 
it touched apparently under 8 Serpentis. It exhibited a greenish 
tinted disk with bright, white aureole mound it, and left'no train. 
The aureole was at least 16’ 1n diameter. 

It will be desirable to collect further accounts of this fine 
meteor. The direction of its path suggests that it may belong 
to the same system as that of the detonating fireball of Septem- 
ber 14, 1875, which had a radiant point at a 348°, 30°: (Tup- 
man). Duwung the past fortnight I have observed a considerable 
number of shooting-stars, and one of the best radiant points is 
at a 346, 80° +, or 2° W. of that of Col. Tupman’s fireball of 
September 14, 1875. W, F. DENNING 

Bristol, September 13 


Pulsation in the Veins 


Ir Mr. Hippisley will refer to Landois’ text-book, vol, i. 
p. 196, he will find ıt there stated, on the authority of Quincke, 
that a venous pulse occurs on rare occasions, normally, in the 
veins on the back of the hand and foot, when the peupheial 
ends of the arteries become dilated and relaxed. But it 1s to be 
remembered that the very same phenomenon may obtain 
abnormally, owing to some pathological condition of the heat, 
as stenosis of the mitral orifice, or insufficiency in action of the 
mıtral valve. Mr. Huippisley does not state in his letter whether 
the heart was in a healthy condition, or whether any lesion of 
that organ was present in those on whom his experiment was 
tried. J. W. WILLIAMS 

Middlesex Hospital 





v“ Furculum” or ‘ Furcula” 


Is there any authority fo. the use of farculum for the as 
JSurculatorium of buds? I am told by a contributor to the 
Proceedings of this Society, whose phraseology I have ventured 
to interfere with, that “‘furcuésm” has been employed by 
Balfour, Huxley, and Rolleston. Such may be the case, but it 
is possible that even these great anatomical writers may have 
erred in the use of a Latin termmation. No dictionary that I 
have been able to refer to contains the word ‘‘furculum.” 

The Zoological Society of London P. L. SCLATER 





THE BRITISH ASSOCIATION 
Aberdeen, Monday 


"THERE have been few meetings of the Bntish Asso- 

ciation so crowded with papers in nearly all the 
sections, On Saturday several sections met which, unless 
under the greatest pressure, never meet on that day, 
Section D has been compelled to split up into three sub- 
sections, and probably most of the sections will have to 
meet on Wednesday morning. The social distractions 
have been much more numerous than usual, and we 
suspect have somewhat seriously interfered with the 
legitimate work of the meeting. As might be expected, 
the Music Hall was crowded on Wednesday evening last 
to hear the President’s address, which seems to have 
produced a great impression of the audience. * 

It is beg more and more strongly recognised that 
such pre-arrangements as those of Sections A and B 
ought to become general throughout the sections. The 
discussions in the two great sections, of which the pro- 
grammes have appeared in NATURE, have ceftamly 
excited great interest among real workers in physics and 
chemistry. It 1s to be hoped that a full abstract of these 
discussions will be placed on record, as otherwise they 
cannot have any great permanent results. Perhaps tlic 
most popular feature in the regular sectional woik has 
been the reading of Sir John Lubbock’s paper on ants, in 
Section D, on Friday. 

The number of entertainments, afternoon partes, ex- 
cursions, and conversastones is almost without precedent. 
The conversasione in the Art Galleries on Thursday last 
was in every way successful, though the place was over- 
crowded. The flower and fruit show and “the illumina- 
tions outside reminded many of the South Kengingion 
displays. It was satisfactory to notice that, thanks to 
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Prof. .Traill, the gucleus of a valuable local natural 
history collection has been formed. Prof. Osborne 
Reynolds’s illustrations of compression of solids was 
one of the most attractive features of the evening. 
The collection of pictures was large and highly credit- 
able, while the precious collections of old manu- 
scripts and books lent by the Earl of Crawford had 
many admirers. One of the most successful afternoon 
parties was given the same day at Tollshill Wood by Mr. 
David Stewart. Of course, of the numerous Saturday 
excursions, that to Balmoral was the most popular. 
spite of the wretched weather 200 people must have left 
Aberdeen for Ballater at 1 pm. and happily by the tıme 
the end of the railway journey was reached the weather 
greatly improved. The dnve from Ballater to Balmoral 
evidently gave great enjoyment to the occupants of the 
long cavalcade of miscellaneous “machines” which 
wound along the banks of the Dee, and no less, we may 
be sure, did the sumptuous five o’clock dinner (“ lunch,” 
it was called) which was provided in the ball-room of 
Balmoral. Gen. Gairdner presided at the table, and, 
after proposing the Queen’s health, drank, by command 
of Her Majesty, prospenty to the British Association. 
Under the guidance of Dr. Profeit the guests made a 
round of the fine grounds of Balmoral, and on driving 
back to Ballater, passed Her Majesty on her return from 
a day’s outing. The excursion to Dunecht was also a 
great success, the arrangements at Lord Crawford’s 
observatory exciting much interest. 

A deputation from Bumingham is here to make ar- 
rangements for the visit to that town next year. It 1s 
evident that the Bumingham people mean to make the 
1886 meeting a success, though, so far as social arrange- 
ments go, ıt will be difficult to surpass that of Aberdeen. 
It is expected that Manchester will be the place of meet- 
ing in 1887, and for 1888 or 1889 several enterprising 
members hope to secure the selection of London, in order 
to have a meeting m common with the American Asso- 
ciation. Against this choice, howeve1, there will probably 
be a strong protest, though of course the American Asso- 
ciation will be sure to receive an enthusiastic welcome 
whenever it chooses to visit the old country. 

Pref. Adams’s lecture on Friday attracted a large 
audience, and on Saturday evening the Music Hall was 
filled with an enthusiastic audience of genuine working 
men to listen to Mr. H. B. Dixon’s lecture and’ admire 
his experiments. Mr. Murray’s lecture to-night will 
certainly be of popular interest, but, summing up as it 
does the present position of oceanography, ıt will also be 
of the lughest scientific value. The diagrams are very 
stnking, and certainly original. A full report will no 
doubt appear in NATURE. 

The regret at the resignation of the secretaryship of the 
Association by Prof. Bonney is universal, though it is 
confidently expected that Mr. Atchison will be a tho- 
roughly competent successor. 

-The additional arrivals up to this morning will bring 
the total number present at the meeting up to 2500, 


SECTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY PROF. HENRY E. ARMSTRONG, PH.D., 
F.R.S , Sec. C.S., PRESIDENT OF THE SECTION ? 


I Now pass to the consideration of a subject of special interest 
1n this section, which I think requires the immediate earnest 
attention of chemists and physicists combined—that of Chemical 
Acton, In his Presidential Address to the Association last 
year Prof. Lord Rayleigh made only a brief reference to 
chemistry, but many of us must have felt that his few 1emarks 
were pregnant with meaning, especially his reference to the im- 
portance of the principle of the dissipation of energy in 1elation 
to chemical change. A year’s reflection has led me to think 
them of peculiar weightmess and full of prophecy. I would 
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e<pecially draw attention to the closing paragraph of this portion 
of his address: “ From the further study of electrolysis we may 
expect to gam improved views as to the nature of the chemical 
reactions, and of the forces concerned in bringing fhem about. 
I am not qualified—I wish I were—to speak to you on recent 
progiess in general chemisiiy. Perhaps my feelings towards a 
first lovg may blind me, bat I cannot help thinkifig that the 
next great advance, of which we have already some fores 
shadowing, will come on this side. And if I might, without 
presumption, ventue a word of recommendation, it would bein 
favour of a more minute study of the simpler chemical 
phenomena,” 

Chemical action may be defined as being any action of which 
the consequence 1s an alteration in molecular constitution or 
composition; the action may concern molecules which ate 
of only one kind—cases of mere decomposition, of isomeric 
change and of polymerisation; or it may take place between 
dissimilar molecules—cases of combination and of interchange. 
Hitherto ıt appears to have been commonly assumed and almost 
universally taught dy chemists that action takes place directly 
between A and B, producing AB, or between AB and CD, 
pioducing AC and BD, for example. This, at all events, 1s the 
impression which the ordinary average student gains. Our text- 
books do not, ın fact, as a rule, deign to notice observations of 
such fundamental importance as those of De La Rive son, the 
behaviour of nearly pure zinc with dilute sulphuric acid, or the 
later ones of Faraday (‘“ Exp. Researches,” Series vii, 1834, 
863, et seg.) on the insolubility of amalgamated zinc ın this acid. 
Belief in the equation Zn + H,SO, = H, + ZnSO, hence be- 
comes a part of the chemist’s creed, and it is generally inter- 
preted to mean that zinc wH? dissolve in sulphunc acid, forming 
zinc sulphate, not, as should be the case, that when zinc dissolves 
in sulphuric acid ıt produces zinc sulphate, &c. In studying the 
chemistry of carbon compounds we become acquainted with a 
large number of instances ın which a more or less minute quan- 
tity of a substance 1s capable of inducing change in the body or 
bodies with which it is associated without apparently itself being 
altered. The polymerisation of a number of cyanogen com- 
pounds and of aldehydes, the ‘‘ condensation” of ketonic com- 
pounds and the hydrolysis of carbohydrates are cases ın point ; 
but so little has been done to ascertain the nature of the influence 
of the contact-substance, or cafalys/, as I would term it, the 
main object in view being the study of the product of the 1e- 
action, that the portance of the catalyst is not duly appreciated. 
Recent discovenes, however—more particularly Mr. H. B. 
Dixon’s invaluable investigation on conditions of chemical 
change in gases, and the uments of Mr. Cowper with 
chlorine and various metals, and of Mr. Baker on the combustion 
of carbon and phosphorus—must have given a”rude shock, from 
which ıt can never recover, to the belief in the assumed sim- 

licity of chemical change. The inference which I think may 
aily be drawn from Mr. Bakers observations—that pure 
carbon and phosphorus are incombustible in pure oxygen—is 
indeed startling, and his experiments must do much to favour 
that “more minute study of the simpler chemical phenomena’ 
so pertinently advocated by Lord Rayleigh. 
ut if it be a logical conclusion from the cases now known to 
us that chemical action is not possible between any two sub- 
stances other than elementary atoms, and that the presence of a 
third is necessary, what is the function of the third -body—the 
catalyst—and what must be its character with reference to one 
or both of the two primary agents? In the discussion which 
took place at the Chemical Society after the reading of- Mr. 
Baker’s paper, I ventured to define chemical action as reversed 
electrolysis, stating that in any case in which chemical action 
was to take place ıt was essential that the system operated upon 
should contain a material of the nature of an electrolyte (Chem. 
Soc. Proc., 1885, p. 40). In shout, I believe that the conditions 
which obtain in any voltaic element ae those which must be 
fulfilled in every case of chemical action. There is nothing new 
m this; in fact, it practically was stated by-Faraday in 1834 
(‘Experimental Researches in cage sa series vu. §§ 858, 
8591); and had due heed been given to Faraday’s teachings we 

T “Those bodies which, being interposed between the metals of the voltaic 
pile, render it active, are all of them electrolytes, and it cannot but press 
upon the attention of very one engaged in considering this subject, that in 
those bodies (so essential to the pile)-decompostion and the on of 
a current are so intimately connected that one cannot happen without the 
other If, then, a voltaic trough have its extremities connected by a body 
capable of being decomposed, as water, we shall have a conunuous, nt 


e apparatus ; and whilst ıt remains in this state we may look at 
the part where the acid is acting upon the plates and that where the current 
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should scarcely now be so ignorant as we are of the conditions 
of chemical change. 

The questions—What is Electrolysis? What 1s an Electro- 
lyte? are albimportant to the chemist, if my contention be 
accepted, Moreover, the consideration of chemical action from 
this point of view almost of necessity obliges us also to consider 
what it 1s thd constitutes chemical affinity. I will not pesume 
to offer any opinion on this subject; but I would recall atten- 
tion to the prominence which so great an’ authority as Helm- 
holtz gave in the last Faraday Lecture (Chem. Soc. Zyans, 
1881, 277) to the view held by Faraday, and which is so 
Jefinitely stated in a passage in his ‘‘ Experimental Researches” + 
(series viii. 918, also 850 and 869). 

Helmholtz used the words: ‘1 think the facts leave no doubt 
that the very mightiest among the chemical forces are of electric 
origin. The atoms cling to their electric charges, and opposite 
electric charges cling to each other ; but I do not suppose that 
other molecular forces are excluded, working directly from atom 
to atom.” In the passages which immediately follow, this 
physicist then makes several statements of extreme importance, 
which directly bear upon the subject I desire to discuss, and 
which, therefore, I quote ? 

The interpretation of Faraday’s law of electrolysis, which 
Helmholtz has brought under the notice of chemists, is of the 
most definite and far-reaching character. Does it, however, at 
all events in the form m which he has put it forward, accord 


is acting upon the water as the reciprocals of each other In both parts we 
have the two aloe! inseparable in such bodies as these, namely, the 
passing of a current and decomposition ; and this 1s as true of the cells in 
the battery as of the water-cell ; for no voltaic battery has as yet been con- 
structed ın which the chemical action 1s only that of combination’ 
aecomposition 18 abways incinded, and 1s, I believe, an essential chemical 


part 

‘But the difference in the two parts of the connected battery—that 1s, the 
decompontion or acting cells—is simply this ın the former we urge the 
current through, but it, apparently of necessity, is accompanied by decom- 
postion, in the latter we cause decompositions by ordmary chemical 
actions (which are, however, themselves electricals, and, as R consequence, 
have the electrical current ; and as the decompomtion dependent upon the 
current ıs definite in the former case, so is the current associated with the 
decomposition also definite in the latter.” 

1 “All the facts show us thar that power commonly called chemical 
affinity can be communicated to a distance through the metals and certain 
forms of carbon ; that the electric current 1$ only another form of the forces 
of chemical affinity ; that its power 1s ın proportion to the chemical affinities 
producing it ; that when it is deficient in furce ıt may be helped by calling in 
chemical aid, the want in the former being made up by an equivalent of the 
latter, that, in other words, the forces termed chemical affinity and 
electricity are one and the sane ” 

‘Several of our leading chemists have lately begun to distinguish two 
classes of compounds—-viz molecular ag ates and typical compounds, the 
latter being united by atomic affinities, the former not, Electrolytes belong 
to the latter class. If we conclude from the facts that every unit of affinity 
is charged with one equivalent, either of positive or of negative olectricity, 
they can form compounds, being electrically neutral, only if every unit 
charged positively unites under the influence of a m'ghty electric attraction 
with another unit charged negatively. You see that this ought to produce 
compounds in which every unit of affinity of every atom is connected with 
one, and only one, other unit of another atom. This, as you will see imme- 
diately, is the modern chemical theory of quantivalence, comprising all the 
saturated compounds. The fact that even elementary substances, with few 
exceptions, have molecules composed of two atoms makes it probable that 
even in these cases electric neutralisation 1s produced by the combination of 
two atoms, each charged with its full electric equivalent, not by neutraliga- 
tion of every single umt of affimty. Unsaturated compounds with an even 
number of unconnected unts of affinity offer no objection to such an 
hypothesis’ they may be charged with equal equivalents of opposite elec- 
tmety Unsaturated compounds with one unconnected unit, exisung only 
at high tempera may be explained as dissociated by intense molecular 
motion of heat, in spite of their electric attractions But there remains one 
angle instance of a compound which, according to the law of Avogadro, 
must be considered as unsaturated even at the lowest temperature—namely, 
nitric oxide (N 9) a substance offi several very uncommon peculianties 
the behaviour of which will be perhaps explamed oy future researches.” 
The popular mistake 18 here made of assuming that elemen substances, 
with few exceptions, have molecules composed of two atoms. e now know 
considerably over seventy elements, but of these the molecular weights in 
the gaseons atate of only thirteen have been satisfactorily determined 
The gaseous elements hydrogen, oxygen, mitrogen and chlorine, and also 
broming, iodine and tellurium, have Tsoi molecules , phosphorus and 
arsenic have tetratomic molecules, those of sulphur are hexatomic, and 
selenium molecules are probably of similar constitution, but more readily 
broken down than those of sulphur ; lastly, cadmium and mercury molecules 
are monatomic It is more than probable that carbon, and also silicon and 
boron, form highly complex molecules Of the remaining undetermined 
slcments, the gieater num are metals, and tt is not unreasonable to 
assume that many of these will be found to resemble cadmium and mercury 
1n mol composition It ts clear, however, thateat present we have 
no right to say t the elementary molecules are, as a rule, diatomic 
It would agsist in removing this error if chemists would consistently place 
after the symbol the numeral indicating the “ atomicity ” of the elementary 
molecul us, Hg,, Cd, O.; and if in all cases when a numeral is absent, 
or is p. Sefore the symbol, ıt were understood that advisedly no indica- 
tion of the molecular state 1s afforded. 


sufficiently with the facts as these present themselves to the 
chemist’s mind? AH will recognise that the chemical changes 
effected by a current in a series of electrolytic cells are equiva- 
lent to those which take place within the voltaic cells wherein 
the current is generated ; but in neither case 1s the action of a 
simple character: in both a variety of chemical changes takes 
place, the precise character of which 1s but imperfectly under- 
stood, and we are unable to assign numerical valnes, either in 
terms of heat or electrical units, to most of the separate changes, 
Moreover, many compounds are not electrolytes, while others 
which are regarded by the chemist as their analogues aie very 
readily decompdsed by a carent of low E.M.F, although no 

eat difference is to be observed in their ‘‘ heats of formation ; ” 
fawd hydrogen chloride on the one band, and fused silver 
chloride on the other, may be cited as examples. Again, how 
are we to interpret on this theory such changes as that involved 
in the conversion of stannic mto stannous chloride? The 
former, I suppose, is to be regarded as consisting of an atom of 
quadrivalent un charged with four units of, say, positive elec- 
tricity, and of four atoms of univalent chlorine, each carrying a 
unit charge of negative electricity ; on withdrawal of two of the 
chlorine atoms, the residual SnCl, will have two free unit 
charges of positive electricity. We know that when the tem- 

rature ıs sufficiently lowered two such residues unite, forming 

n4Cl,, and it is not improbable that crystalline stannous chloride 

represents a stil laterstage of condensation, Is this compatible 
with the theory? That cases of this kind are contemplated 
would appear from the reference to ‘‘unsaturated compounds 
with an even number of unconnected units of affinity,” which 
we are told may be charged with equal equivalents of opposite 
electricity ; and also from the allusion to the existence of mole- 
cules of elementary substances composed of two atoms. It is 
more than probable that these anomalies would disappear on 
fuller statement of his views by the author of the theory : I have 
ventured to call attention to them ın the hope of eliciting such 
statement 

Helmholtz tells us that electrolytes belong to the class of 
typical compounds, the constituents of which are united by 
“atomic affinities,” not to the class of ‘‘ molecular aggregates.” 
Is this the fact? Before chemists can accept this conclusion 
many difficulties must be removed which appear to surround the 
question. In the first place, it is im the highest degree remark- 
able that, with the one single exception of Aguefied ammonia, 
no known binary hydride ts in the hguid state an electrolyte: 
hquid hydroge n chloride, biomide and iodide, for example, with- 
standing an E.M.F, of over 8,000 volts (8,040 De la Rue cells : 
Bleehrode). Water, again, according to Kohlrausch’s most 
recent determinations, has an almost infinite resistance. Yet a 
mixture of hydrogen chloride and water readily conducts, and is 
electrolysed ; an aqueous solution of sulphuric acid behaves 
similarly, although the acid itself has a very high resistance.! 
Very many similar examples might be quoted, but it ıs well 
known that aqueous solutions generally conduct more or less 
perfectly, and are electrolysed * 

The current belief among physicists would appear to be that 
the dissolved electrolyte—the acid or the salt—is almost exclus- 
ively primarily decomposed (Wiedemann, ‘‘ Elektricitat,” 1883, 
u. 924). We are commonly told that sulphuric acid is added to 
water to make st conduct, but the chemist desires to know why 
the solution becomes conducting. It may be that in all cases 
the ‘‘ typical compound ” 1s the actual efectrolyte—tie the body 
decomposed by the electric current—dut the actzon ouly takes place 
when the typical compounds are conjoined and form the molecular 

pate, for it is an undoubted fact that HCl and H,SO, 
dissolve ın water, forming ‘‘ hydrates.” This production of an 
“‘electrolytical system ” from dielectrics is, I venture to thinls 
the important question for chemists to consider. I do not 


1 Jt is more than probable thet the most nearly pure sulphuric acid which 
can be obtained 1s not homogeneous, but is at least a mixture of H,SO,, 
H,S8,07 and -hydrated compounds” ın proportions depending on the 
temperature, and hence that (pure) sulphuric acid, H,SO4, like water, wquid 
bebave as a dielectric. * 

2 On the other hand, it is remarkable that, whereas liquefied ammonia may 
be electrolysed, an aqueous solution of ammonia is a most imperfect con- 
ductor (Faraday, F Kohlrausch), although solunons of ammonium salts 
compare favourably ın conductivity with corresponding sodium and potassium 
salts This fact serves sovnewhat to allay the suspicion that Bleskrode did 
not take sufficient precauhons to dry the ammonia ; but hts result cannot, I 
think, be accepted as final, on account of the relatively high E M.F. 
required, and the repetition of the eaperiment with every precaution to 
ensure purity of the gas ıs most important, Faraday regarded the decom- 
position of ammonia on electrolysis of its solution as merely the result gf 
secondary action, 
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believe that we shall be able to state the exact conditions under 
which chemical change will take place until a satisfactory 
solution has been found. 

F. 'Kohlrausch (Pogg. Ann. 1876, 159, 233) has shown that, 
on adding sulphuric acid to water, the electric conductivity in- 
creases very rapidly until when about 30 per cent. of acid 1s 
present a maximum (6,914) is attained ; conductvity then dim- 
inishes almost as rapidly, and a mmimum (913) is reached when 
the concentration corresponds with that of a monohydrate 
(H,SO,,0H,) ; from this point conductivity increases some- 
what (to 1,031 at 92'I per cent. H,SO,), and then i 
falls, and is probably zero for the pure acid ; on adding sulphuric 
anhydride to the acid conductivity again increases. Solutions of 
other acids and of a number of salts—chiefly deliquescent and 
very soluble salts—also exhibit maximum conductivity at parti- 
cular degrees of concentation. In no other case has the ex- 
istence of two maxima, such as are observed in solutions of 
sulphuric acid, been established ; but probably this is because the 
experiments either have not been, or cannot well be, carried out 
with pure substances or very concentrated solutions. Solutions 
of less soluble salts increase in conductivity as the amount of salt 
dissolved increases. 

Kohlrausch has suggested, as an explanation of the influence 
of the ‘solvent ” on. the conductivity of an ‘‘ electrolyte,” that 
in a solution the ions which are being transferred electrolytically 
come less frequently into collision than would be the case in the 
pure substance. There is therefore less opportunity for the for- 
mation of new molecules, and the ions are able to travel farther 
before entering into combination. 

Regarding the question from a chemist’s point of view, how- 
ever, I cannot help thinking that this explanation is scarcely 
satisfactory or sufficient ; but I cannot resist the feeling that the 
production of electrolytically conducting solutions from dielectrics 
is in some measure dependent upon the occurrence of chemical 
actidn. If the composition of the solutions of maximum con- 
ductivity be calculated, it will be seen that they contain but a 
limited number of water molecules ; thus the solution of sulphuric 
acid of maximum conductivity (at 18°) contains 30°4 per cent. of 
acid, and therefore has the composition H,SO4:12'4 H,O 
(approximately); for nitric acid the ratio ıs 1:8; for acetic 
acid it 1s about 1:17. Now, itis highly remarkable that the 
solutions of maximum electric conductivity are also very nearly 
those in the formation of which nearly the maximum amount of 
heat is developed ; this will at once be obvious on comparison of 
the curvés given by Thomsen (‘‘Thermochemische Unter- 
suchungen,” vol. in} and by Kohlrausch, In the chemist’s 
experience, the point of maximum heat development is usually 
near to the point of maximum chemical change, and I think, 
therefore, that we are justified in concluding that, even if 
electrical fconductivity be not a maximum at a particular con- 
centration on account of the presence of a particular hydrate 
(belonging to the class of molecular aggregates) in maximum 
amount, at all events the ‘‘ structure” of the system is especially 
favourable, and the ‘ chemical infiuence ” exerted by the one set 
of molecules upon the other is at a maximum at the point of 
maximum conductivity. The fact that the amount of sulphuric 
acid required to form a solution of maximum conductivity in- 
creases with temperature— e 


s o 


Temp. o° 10° 20° 30° 40° 50° 60° 70° 
Percent. 30°2 30°9 30°7 32°5 335 34°T 34°5 35°4 


and also the fact that the maxima and minima of conductivity 
tend tosbecome obliterated with rise of temperature (Kohlrausch), 
ae both in accordance with the view that conductivity is in some 
way dependent upon chemical composition, as the effect of nse 
of temperature would be to cause the dissociation of hydrates 
such as I have referred to. The mcrease m conductivity of 
aqueous solutions with mse of temperature would ap ear to be 
against the view here put forWard ; but it 1s probable that this 


1 Formula Formula Per cent. in Composition in Conductivity 


weight solutonof approximate mol. 
max cond. ratios 

HNO, 63 29°7 I: 8 7330 
HCl 364 183 I: 9 7174 
HSO, 98 30°4 I:12'4 6914 
HEP 98 46°38 I: 6 1962 
Cy iO 60 16°6 1:17 152 
KOH 56 28°1 I: 8 599 
NaOH 49 152 1:127 327 


may be largely due to diminution in viscosity and increase in the 
rate of diffusion. 

Our knowledge of the binary metallic compounds, which are 
generally admıtted to be electrolytes fer se, also affords "evidence, 

think, éf an intimate relation between chemical constitution 
and *‘electrolysability.” It has been pointed out (comp. L. 
Meyer, ‘‘ Theonen d. mod. Chemie,” 4th ed. p. 554) that, 
whereas all the metallic chlondes and analogous compounds 
which cannot be electrolysed are easily-volatule bodies, the 
electrolysable metallic chlondes, &c., are fusible only at high 
temperatures. A careful discussion of the various known cases 
does not, however, justify the conclusion that decomposition 
takes place, or not, according as the temperature at which the 
body assumes the liquid state—and at which, therefore, there is 
full opportunity given for electrolysis to take place—is high or low, 
especially as recent observations show that electrolysis may take 
place prior to fusion. But it is especially noteworthy that many 
of the chlorides, &c., which are electiolytes undoubtedly contain 
more than a single atom of metal ın thew molecules ; indeed, 
after careful consideration of the evidence, I am inclined to go 
so far as to put forwaid the hypothesis Mat among metalle com- 
pounds only those are electrolytes which contain more than a Single 
atom of metal m their molecules. No difficulty will be felt m 
granting this of cuprous and stannous chlorides, and: even of 
cadmium, lead, silver, and zinc chlondes; but opinions will 
differ as regards the metals of the alkalies and the alkaline 
earths, 1 the constitution of metallic electrolytes to be 
such as I have suggested it 1s not improbable that on electrolysis 
a part only of the metal 1s determined to the one pole, the 
remainder being transferred along with the negative radical to 
the opposite pole. Hittorf, indeed, has already put forward this 
view ın explanation of the remarkable results he obtained 
on determining the extent of transfer of the 10ns in aqueous 
and alcoholic solutions of the chloride and 1odide of cadmium 
and zinc. 

Again, an argunent in favour of a connection between chemical 
constitution and electrical conductivity is the fact that carbon, 
sulphur, selemum and phosphorus each exist in conducting and 
non-conducting modifications, as it can scarcely be doubted that 
the so-called allotropic modifications of these elements are 
differently constituted. 

It appeais, as I have already said, to be the current belief that 
when aqueous solutions are submitted to electrolysis, ay a rule 
the dissolved substance, and not the water, 1s the actual electro- 
lyte. Without reference to the question I have raised as to 
the constitution of an electiolyte, ıt appears at least doubtful | 
whether this view can be justified by appeal to known facts ; at 
all events, I have faued to find satisfactory evidence that such is 
the case. Moreover, as sulphuric anhydride dissolves in water 
with considerable development of heat, ıt would appear that more 
work has to be done to sepaiate hydrogen from sulphuric acid 
than to separate it from water ; on account we might expect 
that the water rather than the acid would be decomposed Are not 
perhaps both affected according to the proportions in which they 
aie present? The marked variation in the extent to which the 
negative ion 1s transferred to the positive pole, as observed by 
Hittorf, when solutions of different degrees of concentration are 
electrolysed, would appear to support this view The difference in 
the products, according as dilute or very concentrated solutions of 
sulphuric acid are used, may also be cited as an argument that the 
chemical changes effected vary with the concentration ; but, on the 
other hand, it 1s quite possible that the observed differences may 
result from the occurrence of purely secondary c es. Ostwald 
has recently put forward the view that one or more of the hydrogen 
atoms of certain acids are split off according to the concentration 
of the solution. ë 

I call attention to this because I conceive that it has a most 


i We may regard as evidence in support of this oxplanation the fact that 
netther beryllium chlonde, which fuses at 600°, nor mercuric’ chlonde, 13 an 
electrolyte, as both of these, at temperatures not far removed from ther 
boilng-points, exhibit the sumplest possible molecularcomposition It should 
be pointed out, however, that Nilson and Patterson found it possible to 
determine the density of berylhum and aoe pas at a tem 
roo"—150" below the meltung-pomt found by Carnelly; but they were not 
able to say that fusion took place Clarke's recent mteresting observations 
on mercunc chlonde and iodide do not, I think, suffice to prove that these 
compounds are electrolytes, 1t 1s more than probable thar electrolysis ue 
preceded by the formation of mercurous compounds. Even an aqueous 
solution of mercuric chloride does not condact appreciably better than weter 
(Buff) I should perhaps add that the mere presence of more than a single 
atom of metal ın the molecule does not, I beheve, alone constitute the 
compound an electrolyte, much depends probably both on the nature of the 
metal and on the structure of the molecule. e 
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important béaring on the discussion of the nature of the chemical 
changes which occur during the dissolution of metals. Formerly 
it was said that when zinc acts upon dilute sulphmic acid, the 
zinc displaces the hydiogen of the water and the resulting zinc 
oxide dissolves in the acid, forming zinc sulphate ; the modern 
explanation advocated by most chemists has been that the metal 
directly displaces the hydrogen of the acid: in fact, that this is 
the nature of the change whenever an acid ıs acted upon by a 
metal. If in a solution of sulphuric acid, of whatever strength, 
the acid be the actual electiolyte, I imagine that we are right in 
accepting this modern view ; but if the water be the electrolyte, 
we must, to be consistent, 1etuin to the view that the oxide— 
moie probably in most cases the hydroxide—is the primary pro- 
duct. And if it can be shown that during electrolysis both water 
and acid, according to ciicumstances—concentration, E, M. F., 
&c,—undergo change, it will be necessary to tench that in a 
similar manner the action of metals on acids 13 no less complex. 
Our views on the action of metals on concentrated sulphuric 
acid, and on solutions of nitric acid of valious strength, must 
also materially depend on the interpretation of the behaviour of 
these gcids on electrolysis with varying electiomotive forces, 

Having thus fully explained why I ventue to think that 
Helmholtz’s definition that ‘‘electiolytes belong to the class of 
typical compounds, not to that of molecular aggregates,” is some- 
hat open to question, it now becomes necessary to make some 
slight reference to the constitution of these sd-called molecular 
aggregates. Although opinions differ widely as to the definition 
to be given of a typical or atomic compound, and of a molecular 
compound or aggregate, the majority of chemists appear to agree 
that we must recognise the existence of two distin:t classes of 
compounds. Prof. Williamson, in his address to this Section 
at the York meeting (1881), entered at length into the discussion 
of this question, and in very forcible terms objected to the recog- 
nition of molecular combinations as something different from 
atomic combinations ; in this I, in the main, agree most fully 
with him. He further said that he had been led to doubt 
whether we have any grounds for assigning any hmuits whatever 
to atomic values, and he adduced a number of cases which, in 
his opinion, afforded illustration of a capability of elements to 
assume greater atomic values by combining with both negative 
and positive atoms than-with atoms of one kind o ily ; for example, 
he cited the compounds K CuCl, and K,HgCl, as proof that 
copper and mercwy may assume hexad functions ; the compound 
K,Agl, as an illustration that silver may act as a pentad ; and 
the compounds KAsF, and K,AsF, were regarded by him as 
evidence of the heptadicity and nonadicity of arsenic. 

I have long been of opmion that the experimental investigation 
of this question is of great importance, and I believe that it 
must ere long attract the attention it deserves. The problem 
will be solved, not by discussions on the fertile theme of valency, 
but by determining the structure—the constitution—of bodics 
such as were referred to by Prof. Williamson. 

My own view on the question is a very decided one. So far 
as the mere definition of valency is concerned, I entirely agree 
with Lossen; and, as I have said, I hold with Prof, Williamson 
that in all compounds the constituents are held together by atomic 
affinities, and atomic affinities only, but I believe that the forma- 
tion of so-called molecular compounds is mainly due to pecu- 
lhanities inherent moe especially in the negative elements—se. 
the non-metals and metalloids and not in the positive elements— 
the metals ; in other words, to the fact that, as was first pointed 
out, I believe, by Lotha: Meyer, the negative elements tend to 
eahibit a higher valency towards each other than towards posi 
tive elements. The view I take, then, 1s, that m the majority 
of so-called molecular compounds the parent molecules are pre- 
served intact in the sense in which a hydiocarbon radical, such 
as ethyl, is preserved intact in an ethyl compound, being held 
together by the “surplus affinity” of the negative elements. 
Thus I would represent the compounds K,CuCl, and K,HgCl, 
as containing copper and mercury of the same valency as the 
metal in the parent chloride, and regard them as compounds of 
the radicals (CuCl), (HgCl,) and (KCl); a view which may be 
expressed by the formule 


Cl. CIK Cl. CIK 

° Cici aK Heč čik 
The arsenic compounds refered to may be simulail, repiesented 

: "BF AsF. FK Feast FE 


We do nt hesitate to attribute to the so-called double cyanides 


this order of structure, without in any way supposing that the 
metal changes in valency. Evidence that the ‘‘ constituent radi- 
eals exist unchanged in molecular compounds” is afforded by 
facts such as that ferrous and potassium chlorides, for example, 
form a compound which obviously ıs still ferrous, being of a 
green colour, which would hardly be the case if the valency of 
the iron weie increased ; and that in like manner the compounds 
formed from stannous chloride manifest all the-properties of 
stannous derivatives 

Whatever be the nature of chemical affinity, it is difficult to 
1e ist the conclusion that the ‘‘ charge” of a negative radical 
especially is 1arely, if ever, given up all at once, that its affinity 
1s at once exhausted. It would also appear that the amount of 
i1esidual charge—of surplus affinity—possessed by a radical after 
combination with others depends both on its own nature and 
that of the radical or radicals with which ıt becomes associated. 
Differences such as are observed ın the composition and stability 
of the hydiates of the salts of an acid—the sulphate:, for ex- 
ample—clearly pomt to this, Other illustrations are afforded 
by the manner ın which chlorbydric acid yield chlorhydiates of 
some metals and chlonides of others. + 

Itis noteworthy, however, that often those elements which 
from the ordinary pomt of view are regaided as possessed of 
feeble affinities are those which manifest the greatest tendency 
to form molecular compounds. Thus it is commonly held that, 
of the thiee elements, chlorine, bromine and iodine, chlorine has 
the highest and iodine the lowest affinity, and this views accords 
well with the recent observations of V. Meyer on the relative 
stability of their diatomic molecules at high temperatures ; but 
nevertheless we find that the compound which HI forms with 
PH; 1s far more stable than that of HBr or HCl with this gas; 
and ıt ıs well known that mercuric iodide has a much ter 
affinity for other 1odides than have mercuric biomide and chloride 
for the correspondmg bromides and chlorides,? 

The recognition of the peculiarity in the negative elements to 
which I would attribute the formation of molecular compounds 
must, I think, exercise an important influence in stimulating 
and duecting the investigation of these compounds and of com- 
pounds other than those of carbon ; in the near future the deter- 
mination of the stucture of such compounds should occupy an im- 
portant share of the chemist’s attention. It will perhaps afford a 
clue m not a few cases which are not altogether satisfactorily inter- 
preted in accordance with the popular view of valency. I may in- 
stance the formation of (?) polymericmetaphosphates, of complex 
series of silicates and tungstates, and of compounds of Ifydiocar- 
bons with trinitrophenol. It may even serve to explain some of 
the peculiarities of the more complex carbohydrates. 

It is one of the most cleatly established of the “laws of sub- 
stitution ” in cabon compounds that negative radicals tend to 
accumulate. numerous instances are afforded by the behaviour 
of paiaffnoid compounds with chlorine, bromine and oxidising 
agents, and by that of unsaturated parafhnoid compounds when 
combining with hydiogen bromide and iodme. The special 
affinity of negative elements for negative is not improbably the 
cause of this accumulation. A similar explanation may perhaps 
be given of some of the peculiarities which are manifested by 
benzenoid compounds. 

I would even venture to suggest that in electiolysing solutions 
the friction aising from the attraction of the ions for each other 
is perhaps diminished, not by the mere mechanical interposition 
of the xeutral molecules of the solvent—in the manner suggested 
by Kohlrausch—but by the actual attraction exercised by these 
molecules upon the negative ion m virtue of the affinities of the 
negative radicals, ¢ 

One result of increased attention being paid vo the investigation 


1 The name chlorhydric acid 1s here applied to the compound HCI(OH,) 
—probably x = 1—which, according to omsen, is present in an aqueous 
solution of ay .chlonde It would be an advantage if we ceased to 
of HFE, HCl, HBr, HI, as aads, always termed th h 
uonde, chloride, bromide and iodide tively. The names hydric 
chlonde, bromide &c , might with equal advantage be altogether abandoned ; 
hydrochloric acid 18 objectionable, as suggesting a relation to chloric acid 
names fluor-, chlor-, brom-, and iodhydric, as applied to the aczds pro- 
sent ın aqueous solutions of the hydrides, are i appropriate as indi- 
cating that they are compounds containing the radical water—that they are 
hydrates , indeed, ıt would be well to restrict the use of hydric and hydro- 
to bodies of this kind, and to speak of hydrides as hydri-, not as hydro-, do- 
rivatives. It would then be possible to give comparatively simple names 
even to complea hydrates 
=o n gives the values in heat units as— 
HGCL.2KClAq 
HgBr,,aKBrAg 


Hgl,,2 q 
HgCy,,aKCyAq 
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of pidblems such as I have indicated will probably be that 
we shall be called upon to abandon some even of our most 
cherished notions. I would suggest, for example, that it may 
become necessary to regard nitrogen peroxide not as a mixed 
anhydiide of nitrous and nitric acids, but as a compound of two 
NO, gioups; its conversion into nitiite and nitrate affords no 
proof of its constitution, as chloune peroxide, ClO which ex- 

1bits no tendency whatever to combine with itself, also yields 
both chlonte and chlorate. A greater shock may result from a 
conviction arising that not i carbon dioxide, but sulphur 
dioxide, and perhaps even sulphur tiioxide, dissolve in water, 
formmg Aydrates—SO,'OH, SOj;°OH,—not Aydroxides. In 


recent times, in discussing questions of this kind, we have perhaps ' 


often been led to attach too much importance to the argument 
from analogy ; it is not improbable that, especially in the case of 
compounds other than those of carbon, chemical change involves 
change in structure more frequently than we are apt to believe. 
It is possible that a precise estimate of what, for want of a 
better name, J have spoken of as residual affinity, may sooner 
or later be obtained, if the view Piof. Lodge has propounded in 
his paper ‘‘ On the Seat of the Electromotive Forces m a Voltaic 
Gell” be correct, that the cause of the volta effect is the zes- 
dency to chemical action between the bodies m contact ; that, for 
example, chemical strain at the air-contacts 1s the 1eal cause of 
the apparent contact-force at the junction of two metals in air. 
Piof. Lodge, if I understand his agument, appears to assume 
that the air effects are in some way dependent on the presence of 
‘dissociated oxygen atoms.” I think this 1s probably an entirely 
unnecessary assumption: of late years, no doubt, it has been 
the fashion to attribute the occunence of changes of various 
kinds to the yiesence of products of dissociation, but probably 
to a very unnecessary extent. Recent investigations to which 
I have alluded show that there are other factors of extieme 1m- 
portance ; for example, that water must be present im order to 
render a mixture of carbonic oxide and oxygen explosive Agam, 
the observations of V. Meyer and Langer have shown that, 
whereas chlorine violently attacks platinum at low temperatus 7 
it 1s tor/hout action upon it at temperatures between about 300° 
and 1300°, but then again begins to act upon it, the action be- 
coming violent at 1600° to 17c0°. I have little doubt that the 
action at low tempeiatmes is dependeht upon the presence of 
moistuie ; if it were due to dissociated chlorine atoins, the action 
should imcrease with mse of tempétatuye without bieak. In 
short, ‘I see no reason to assume that oxygen at ordinary tem- 
feratues consists of other than diatomic molecules.1 Assuming 
Piof. Lodge’s view to be conect, the strain exists ın virtue of 
the attiaction which the oxygen molecules exert upon the metal 
molecules. On this assumption I can well understand that the 
method of calculation followed by Prof. Lodge will not um- 
formly lead to satisfactory results. The ‘‘ heat of combination ” 
1s not necessarily a measure of ‘‘affinity.” The values are in 
all cases algebraic sums of a senes of values, scarcely one of 
which is known, and, as I have already pointed out, the 
afBnities of the molecules are by no means always of the same 
order as the affinities of the constituent atoms; for example, in 
all probability, oxygen stuff has a higher absolute affinity than 
sulphur stuff ; chlorine stuff a higher absolute affinity than 1odine 
stuff; yet 10dine and sulpher compounds, more often than not, 
seem to exhibit more residual affinity than chlorine and oxygen 
compounds. So that, from Prof. recess point'of view, chlorine 
would have the higher and iodine the lower contact values ; 
whereas from my point of view the reverse might often be the 
case. I pomt this out because it appears to me that we here 
have*an opportunity of testing the question experimentally, and 
seemg that it is possible piactically to prevent chlorine from 
attacking metals by excluding moisture, I do not take the hope- 
less view that Prof. Lodge and others seem to hold regarding 
the possibility of setthng the impoitant question of pure contact 
versus ¢hemical action by appeal to experiment. I may also 
point out that according to my hypothesis it 1s possible that the 
metals may exert a considerable attraction for each other, 
especially those having monatomic molecules :? many alloys are 
1 This conclusion would also lead me to disbelieve entirely in the explana- 
tion which has given of electrolysis. A 
2 Assuming that the heat absorbed in raimng the temperature of a solid is 
mainly expended ın overcoming intermolecular attraction, the high ‘‘ atomic 
heat” of metals may be regarded as evidence that their molecules powerfally 
attractgach other, and hence that their mo composition is relatively 
simple, and on this view the “‘atomicjheat” of carbon and of a number of 
other non-metals and of some metalloids is low owing to the extent to which 


the “affinity ” of the atoms 1s, as it were, exhausted in the formation of 
their molecules. Comparison of the ‘molecular heats” of chlorides and 


undoubtedly compounds ; possibly not a few are fompounds of 
the ‘‘ molecular aggregate ” class. 

To return now for but a few moments to the subject of 
chemigal change and its intimate connection with electrical 
phenomena. One application I would make of the views here 
put forwaid would be to explain the superior activity of bodies 
in the nascent slate, and im particular of nascent hydrogen. 
Bnefly stated, I believe ıt to consist in the fact that nascent 
hydrogen is hydrogen in circuit—hydrogen in electrical contact 
with the substance to be acted upon. The experiments of 
Faraday and of Giove afford the clearest evidence that in order 
to bring about action between hydrogen and oxygen at ordinary 
temperatures it ıs merely necessary to make them elements in a 
voltaic cucut. The difference in the effects produced by 
“nascent hydrogen” from different sources 1s, I imagine, 
attributable to the variations in E M F., which necessarily attend 
variations m the constituent elements of the ciremt. 

It is not so easy, however, as yet to explain some of the 
changes which take place at high temperatures. Mr. Dixon's 
experiments have proved that a muxture of carbonic oxide and 
oxygen is non-explosive, but that explosion takes place 1- 
moisture be present, the velocity of the explosive wave dependf 
ing upon the amount of water present. When the mixture of 
the two gases is ‘‘ sparked,” change takes place, but only in the 
path of the discharge. Mr. Dixon considers ‘ that the carbonic 
oxide becomes oxidised at the expense of the water, the hydiogen 
set free then becoming reoxidised. M., Traube, who in a series 
of papers has called attention to the importance of water in 
promoting oxidation, has suggested that the oxygen and carbonic 
oxide together act on the water, fo hydrogen peroxide and 
carbonic acid: CO + 20H, + O, = CO(OH), + H,O,; and 
that the peroxide then reacts with carbonic oxide to foim car- 
bonic acid: CO + O,H, = CO(OH),. The carbonic acid, of 
course, is resolved into carbon dioxide and water (Berichte, 1885, 
p- 1890). Traube actually shows that traces of hydrogen peroxide 
are formed dunng the combustion. It appears to me that the 
water may exercise the same kind of action as it (or rather dilute 
sulphuric acid) exercises m a Grove’s gas battery, and that its 
hydrogen does not become free in any ordinary sense. The pro- 
duction of hydrogen peioxide ıs not impiobably due to a 
secondary simultaneous change. 

Unhke a mixture of carbonic oxide and oxygen, a mixture of 
Hydiogen and dxygen ıs violently explosive. If we assume that 
in both cases the reacting molecules me electrolysed ‘by the ve 
high E.M.F. employed, and that the atoms then combine, it is 

cult to explain the difference in the results, Does it arise 
from the fact that hydrogen 1s an altogether peculiar element? 
Or are we'to attitbute it to an influence which water itself exer- 
cises upon the formation of water from hydrogen and oxygen— 
as in the Giove gas battery? It is noteworthy that the velocity 
of the explosive wave in electrolytic gas, according to Berthelot 
and Vielle, 1s a close approximation to the mean velocity of 
translation of the molecules ın the gaseous products of combus- 
tion calculated from the formula of Clausius (H. B. Dixon, 
PAu, Trans., 1884, p. 636). And this is also true of mixtures 
of carbonic oxide and oxygen, and of nitrous oxide and oxygen 
with hydrogen. May we therefore assume, as the velocity 
corresponds with that of the products, that the water exercises 
the important office of inducing change throughout the mass, 
and not that the hydrogen is tar? I am tempted here to 
suggest that perhaps the “‘induction” observed by Bunsen and! 
Roscoe in a mutwe of chlorme and hydrogen ıs due to the 
occurrence of a change in which a something 1s produced which 
then promotes reaction between the two gases. T here assume 
that there would he no action between the pure gases. 

If [ have allowed myself to flounder m among these difficut 
questions, it is not because I feel that I am justified in speaking 


simular compounds with those of the oxider lends much ‘support to this view, 
as we have reason to believe that the chlorides—which have high ‘‘ molecular 
heats ”—are of relatively simple molecular composition, and that the oxides 
which have low ‘molecular heats”—are of relatively complex molecular 
composition. . 

* {he study of alloys from this pomt of view will probably furnish inter- 
esting results. It 1s noteworthy that the contact difference of potential of 
brass 1s less than that of copper, and much t of nnc, with the 
same solution, in all the cases quoted by Ayrton and Perry , thus— 


Zne Copper Brass 
Alum « — 536 volt. —*127 pes — 014 
Sea salt = 565 p ="475 —"435 
Sal ammontac - 637 5, 0596 — 348 


It 13 especially important to examine the copper-hn alloysawhich vary in 
electrical conductivity ın so remarkable a manner, 
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with authority, but in the hope that I may be the ‘‘fool,” and 
that the ‘‘angels” who me well able to discuss them will be 
led to do so without delay: for chemists are anxiously awaiting 
guidance on tatters such as I have referred to 

Attention must, however, be directed to the study of el€ctrical 
phenomena by the recent publications of Arrhenius and of 
Ostwald (Fourmal fur praktische Chemie,” 1884, 30, 93, 2253 
1885, 31, 219, 433}, and especially by the statement put forward 
by the latter that the rate of change under the influence of acids 
(m hydrolytic changes) 1s strictly proportional to the electrical 
conductivities of the acids. There cannot be a doubt that these 
investigations are of the very highest importance. 

I trust that in the discussions which we are to have on 
molecular weights of liquids and solids, and on electrolysis, 
there may be g free exchange of opinion on some of the pomts 
here raised. My reason for selecting these subjects for discus- 
sion in this Section will have been made sufficiently clear, I 
imagine, Last year in the Physical Section the idea assumed 
shape which had long been latent in the minds of many members 
of the Association, that it is unadvisable, as a rule, to encourage 
the reading of abstract papers, which rarely are, or can be, 
discussed. Two important discussions were rntroduced by 
Profs. Lodge and Schuster. We must all cordially agree with 
Prof. Lodge’s remarks on the importance of discussing subjects 
of general interest at these meetings It-appears to me, how- 
ever, that even a more important work may often be accom- 
plished if the discussion consist of a senes of papers which 
together forin `a monograph of the subject. I have endeavoured 
to carry this 1dea into practice on the present occasion, and a 
number of friends have most kindly consented to assist. Un- 
expected difficulties have arisen, and probably we shall none o 
us succeed in doing all we might wish. I trust, however, that 
the Section will approve of this first attempt sufficiently to 
justify my successors in this chair in adopting a similar course. 

I much regret that it ıs impossible for me to attempt any 1e- 
view of recent work in chemistry. Not a few really important 
discoveries might be chronicled, and the patient industry of many 
who have toiled long to win results apparently insignificant 
should have been mentioned with high approval. A few remarks 
J will crave permission for, as regarding the general character of 
the work being done by chemists, and regarding that which has 
to be done. 

Complaints are not unfrequently made in this country that a 
large proportion of the published work is of little value, and 
that chemists are devoting themselves too exclusively to the 
study of carbon compounds, and especially of synthetical che- 
mistry. We are told that investigation 1s running too much in 
a few grooves, and ıt is said that we are gross worshippers of 
formulæ, Most of these outbursts are attributable to that par- 
donable selfishness which consists in assigning a higher value to 
the particular class of work with which one happens to be en- 
gaged or interested in than to any other line of investigation ; 
too frequently they result from want of sympathy with, if not 
absolute ignorance of, the scope and character of the work com- 
plained of. It must not be forgotten that chemical investigation, 
ike other investigation, is to a large extent the work of genius ; 
the rank and file must necessarily follow in the order of their 
abilities and opportunities ; hence it is that we work in grooves. 
The attention paid to the study of carbon compounds may be 
more than justified both by reference to the results obtained and 
to the nature of the work before us: the inorganic, kingdom 
refuses any longer to yield up her secrets—new elements—except 
after severe compulsion ; the organic kmgdom, both animal and 
vegetable, stands ever ready before us; little wonder, then, if 
problems directly beanig upon hife prove the more attractive to 
the hvi The physiologist complains that probably 95 per 
ceftt. of the solid matters of hving structures are pure unknowns 
to us, and that the fundamental chemical changes which occur 
during life are entirely enshrouded in mystery. It is in order 
that this may no longer be the case that the study of carbon 
compounds is being so vigorously prosecuted: our weapons— 
the knowledge of synthetical processes and of ehemical function 
—are now rapidly being sharpened, but-we are yet far from 
ready for the attack. As to the value of this work, I believe 
that every fact honestly recorded is of value ; an infinite number 
of gxamples might be quoted to prove this. -No unprejudiced 

er can but be struck also with the improvement in quality 

which is manifest in the majority of the investigations now pub- 

lished ; at no time was more attention given to the discovery of 

all the products of the teactions studied, and to the determination 
e 


of the influence of changes ın the conditions. As 

our formule, those who look upon the outward visible form 
without pioper knowledge of the facts symbolised, and who take 
no pains to appreciate the spirit in which they are conceived, are 
undoubtedly misled by them. The great outcome of the labours 
of carbon-chemists has been, however, the establishment of the 
doctrine of structure; that doctrine has received the most 
powerful support from the investigation of physical properties, 
and ıt may almost, without exaggeration, be said to have been 
rendered visible in Abney and Festing’s infra-red spectrum photo- 
graphs. Some of us look forward to the extension of the 
doctrine of structure not only to compounds generally, but even 
to the ‘‘elements.” The relaconshipe between these are in so 
many cases so exactly similar to those which obtain between 
carbon compounds, which we are persuaded differ merely in 
structure, that it is almost impossible to avoid such a conclusion, 
even ın the absence of all laboratory evidence, *? 

As the field of view opens out before us, so does the vastness 
of the work to be accomplished become more and more 
apparent ; and Faraday’s woids of 1834 may be quoted as even 
more appropriate than half a century ago. 

tt Indeed, it 1s the t beauty of our science, Chemistry, that 
advancement in it, whether in a degree great or small, instead 
of exhausting the subjects of research, opens the door to further 
and more abundant knowledge, overflowing with beauty and 
utility, to those who will be at the easy personal pains of under- 
taking its experimental investigation. 





SECTION C 
GEOLOGY 


OPENING ADDRESS BY ProF. J. W. Jupp, F.R.S., Sec, G.S., 
PRESIDENT OF THE SECTION 8 


CONCERNING the overlying formation of quartzites and lime- 
stones, much yet remains to be made out. Nicol, Lapworth, 
and the officers of the Geological Survey, have shown it to be 
made up of three principal members—the identity of which can- 
not be mistaken although different names have been assigned to 
them. While Nicol estimated the total thickness of this forma- 
tion at from 300 to 800 feet, however, and Lapworth places it at 
the smaller of these amounts, the officers of the Survey believe 
it to be no less than 2,000 feet thick 

Even greater uncertainty still exists as to the exact geglogical 
age of this important formation. Murchison, who in his later 
years made ‘‘ Silurian” a mere synonym for Lower Palæozoic, 
was no doubt right in regarding these rocks as being of that age. 
I have no intention of attempting to flog that dead horse—the 
controversy concerning the names which should be applied to 
the great systems containing the three faunas which Barrande so 
well showed to be present in the Lower Paleozoic rocks. That 
controversy, commencing, it must be confessed, with some tragic 
elements, has long since passed into the sphere of comedy, and 
now bids fair, if still persisted in, to degenerate into farce. 
Little, if anything, has been added to the work of Salter in con- 
nection with these fossils of the Durness limestone. With their 
abundance of that remarkable and aberrant mollusc, Maclurea, 
they can be paralleled with no othef British or even European 
deposit, unless 1t be the Stinchar limestone of the Girvan district. 
Salter thought that this remarkable Scotch formation had its 
nearest an: es in the Calciferous sandstone and the Chi 
limestone of North America. As those rocks contain ««Primord- 
ial” forms of Trilobites, they must probably be regardgd ds 
either of Cambrian age, or as constituting a link between the 
rocks containing Barrande’s first and second faunas respectively. 
Under these circumstances, it 1s a piece of welcome intelligence 
that the officers of the Geological Saver have succeeded in ob- 
taming a zich and varied collection of organic remains fiom the 
beds of Sutherland ; and the results 4f the examination afd dis- 
cussion of these fossils will be awaited by all geologists with the 
greatest interest. 

Whether, as in the case of Scandinavia, other fossiliferous 


* I venture here to direct attention to an extension of the acknowledged 
theory of structure ted (by myself, I may say) at the close of the discus- 
sion of the van ’t Hoff-Le Bel hypothesis of isomerism in Miller’s ' Chemistry,” 
vol. ni, 1880 edition, 3. The same view was soon afterwards inde- 
pendently put forward fr Perkin 

4 F Ewer, ina recent paper (Mondtihirta ur Ckhentie, 1885, p- Gaga “On 
a New Method of Determining the Size of Molecules,” actually puts forward 
an hypothesis as to the structure of elements. 

3 Continued from p 458 
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deposits of Silurian age will be found to be represented ın ahighly | so well described by Nathorst. 


metamorphosed condition in our Scottish Highlands, remains to 
be discovered. There is such a perfect parallelism between the 
several members of the Silurian ın Scania and in the Scottish 
Borderland, so well shown by the researches of Limnarson and 
Lapworth, that, as Nicol always anticipated, we may not im- 
probably find a portion of the rocks of the Highlands to be 
altered forms of those of the Borderland. 
- Since the last meeting of the British Association in the High- 
lands, much progiess has been made in the study of that pre- 
eminently British formation—the Old Red Sandstone. Dr. 
Archibald Geikie has thrown much new light, by his valuable 
researches, on the relations of the several members of the vast 
series of deposits which go by that name ; while Dr. Traquair, 
bringing to bear on the subject great anatomical knowledge, has 
re-exatnined the collections of fossil-fish made by that indefatig- 
able explorer, Hugh Miller. The Old Red Sandstone is the 
only great system of strata which we possess, while it 18 either 
wholly absent, or very imperfectly represented, im Scandi- 
navia, 

In the year 1876, I was able to announce that a vestige—a 


small but highly interesting vestige—of the great Carboniferous 
sytem exists within the limits of the Scottish Highlands. Well 
o I recall the deep, the ineffaceable impression made upon my 


mind when, stan at the Innimore of Ardtornish, I beheld for 
the first time this relic of a great formation, preserved by such a 
wonderful series of accidents. What the inscribed stone of 
Rosetta or the papyri of Herculanenm are to the archeologist, 
this httle patch of sandstone is to the geologist Overwhelmed 
by successive lava-streams that were piled upon one another to 
the depth of many hundreds of feet, and then carried down by a 
fault which buried it at least two thousand feet in the bowels of 
the earth, this fragment has remamed while every other trace of 
the formation has been swept from the Highlands by the besom 
of denudation. 

Highly interesting and important in these northern areas are 
the Mesozoic deposits, which m places attain a vertical thickness 
of several miles, and which must have originally covered enormous 
tracts of country. Now, judged by that very fallacious test, the 

-S which they cover upon our geological maps, they appear in 

e Scottish Highlands to be absolutely insignificant. 

The correspondence ın characters between the several Second- 
ary formations on the two sides of the North Sea is of a most 
stiiking kind. T have had the good fortune to study the Second- 
ary recks of Scania under the guidance and with the assistance 
of Professor Lundgren, of the University of Lund, who has made 
so many important discoveries in connection with them. While 
doing so, I have again and again felt almost constrained to pause 
and rub my eyes, to convince myself that I was not back again m 
Scotland—so complete 1s the correspondence between the mineial 
characters, the fossils, and the geognostic relations of these strata 
in the two areas. 

The Triassic rocks of Scandinavia, consisting of variegated 
sandstones and conglomerates, containmg much calcareous ma- 
terial, are absolutely undistingnishable from those of the Western 
Highlands. In both countries the thickness of the deposits of 
this age varies within very short distances, their development 
being local and inconstant The formation which in places 
exceeds a thousand feet tn thickness, at other points is reduced 
to an insignificant band of conglomerate. On the eastern flank 
of our Highlands, yellow sandstones belonging to this formation 
have yielded to Mr. Duff, Dr. Gordon, Mr Grant, and others 

e that interesting series of reptilian remains which, ın the hands of 
Professor Huxley, have been made to throw such important light 
on the forms of life which existed at that remote geological period. 
In the very similar deposits which occur in Scandinavia, however, 
reptilian remains have not as yet been obtained. The abundance 
and variety in form and size of the footprints which occur in our 
Scotjish rocks of this age indicate the richness of the vertebrate 
fauna which must have eXusted at that distant epoch. 

On both sides of the North Sea, the Triassic rocks are found 
passing up insensibly into the great formation known as the 
Rheetic and Infralias—a formation imperfectly represented in 
England and Central Europe by a few thin and insignificant 
strata, but ın our Highland districts attaining a vast thickness 
and exhibiting a magnificent development. This system of 
strata consists of alternation of marine and estuarine deposits, 
the latter containing in both areas thin seams of coal. In Scania, 
the working of the coal and fire-clays of these deposits has 
brought to light vast numbers of fossil plants, which have been 





Several very distinct floras, 
occurnmg at different horizons, have been made out, and the 
relations of the beds contamıng these floras to one another, and 
to the marine strata with which they are intercalated, have been 
clearly demonstrated by the researches of Hébert, Erdmann, and 
Lundgren. That simular rich stores of fossil plants would reward 
a search as skilful and persevering as that made by our Scandi- 
navian brethren, if carried on in the equivalent strata of Scotland, 
there can be little doubt. 

The whole of the vast Jurassic system in these northern lati- 
tudes, attaming a thickness of 3,000 or 4,000 feet, appears to be 
similarly made up of alternations of marme and estuarme strata. 
‘Lime would fail me to indicate even in the briefest manner the 
numerous problems of the highest interest suggested by the study 
of these vast deposits At many different horizons, beds of coal 
and the relics of a 1ich terrestrial vegetation abound. Most of 
these await careful study and description. So far as they are yet 
known, the Ferns, the Cycads, and the Conifers of the Jurassic 
rocks of the Highlands present wonderful resemblances with 
those described by Heer from strata of the same age ın Norway, 
in Russia, in Sibei1a, and even far away m the Aictic regions. ‘Lhe 
marine forms occurring in the associated strata seem to indicate 
that they belong to an ancient life-piovince, distinct fi8m those 
in which the Jurassic rocks of Central aud of Southern Europe 
were deposited In the Upper Jurassic, so well :epresented in 
Sutherland by strata not less than 1,009 feet ın thickness, we 
find evidence of the existence rof mighty rivers, the banks of 
which, though clothed with tiee ferns, Cycads, and gigantic pines, 
yet at certain seasons must have borne down ice-buoyed blocks 
of vast dimensions, i 

That the succeeding Neocomian period was for Scandmavia 


and Scotland an epoch of elevation and of the prevalence of” 


terrestrial conditions 1s indicated by the total absence of any 
trace of mane deposits of this age, no less than by the enormous 
denudation which can be shown to have followed the Jurassic 
and preceded the Cretaceous period. Our now muned mountain- 
chain then probably formed the lofty watershed of a great con- 
tment, thiough which flowed the mighty rivera that formed the 
deltas known as the English and German Wealdens. 

How powerful and prolonged were the agencies of sub-aerial 
waste during this period 1s shown by the fact that the relics of 
the Cretaceous formation are found 1esting in turn on every 
member of the Jurassic, the Rheetic, the Tnas, and all the differ- 
ent Paleozoic and Archean rocks. A great portion, indeed, of 
the thick and widespread Rhetic and Jurassic strata seems to 
have been removed by denudation before the commencement of 
the Cretaceous period. 

That thick strata of chalk once covered large areas of the Scott- 
ish Highlands and of Scandinavia we have the clearest proofs. 
In Scania and the adjomimg parts of Denmark deposits of this 
age are found let down by tremendous faults, and these clude 
even younger membeis of the series than are anywhere found m 
England. In the West of Scotland I have shown that thin de- 
posit» of Cretaceous age, preserved to us by a wonderful series of 
accidents, still survive the tremendous denudation of the Tertiary 
periods. Itis true that ın Scandinavia and Scotland alike, the 
chalk alternates with sandstones and even with strata of estuarine 
ongin, but the pure foraminiferal rock that occurs in both areas 
could have been formed in no very shallow sea. That before the 
commencement of the great Ternary denudation large areas, in 
Scandinavia and Scotland alike, must have been swathed in 
winding sheets of chalky rock there cannot be the smallest doubt. 
That considerable portions of these winding-sheets remamed to 
so late a period as the glacial ıs shown by the fact that the in- 
destructible flints of the chalk with the rocks and fossils of the 
upper greensand abound in your boulder-clays of Aberdeenshire 
and Banffshne. 


Of the vast periods of the Tertiary we have left to us, either“ 


im the Highlands or Scandinavia, but few and insignificant relics. 
in the form of shatified depomts. In our beautful Western 
Isles and ın Antrim the Java pomed out ın successive streams, 
during enormous periods of time, from the lofty volcanic cones 
of the earher Tertiary epoch, has here and there buried patches 
of lake-mnd, or rver-giavel, or ancient soils. But everywhere, 
alike in the Highlands and in Scandimavia, we behold the most 
impressive evidences of the sub-aeiial waste, and of the elevation 
that promoted this waste during the Tertiary epoch Afhong 
such evidences we may reckon the circumstance that all traces 
of the vast deposits af the Secondary periods have been relent- 
lessly stripped away from the country, except where buned 
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deeply by gigantic eaith-throes, or sealed up under massive 
lava-streams 

Down to past-glacial times Scotland, and what aie now its 
outlying islands, remained united with Scandinavia, I need not 
remind you how, during the glacial period, they were the scene 
of a similar succession of events ; while from their then faremore 
elevated mountain summits streams of glaciei-ice flowed down 
and 1eleved the mantle of snow which enveloped them. 

But at a very recent geological period, and indeed since the 
appearance of man ın this part of our globe, the separation of 
the two aieas, so long united, was brought about In the district 
now constituting the North Sea, which separates the two countries, 
great faults, origmatıng ın the Tertiary epoch, appear to have let 
down wide tracts of the softe: Secondary strata among the harder 
crystalline 1ock-masses, The numerous changes of level, of which 
we find such abundant evidence around the shores of this sea, 
facilitated the wearing away of the whole of these softer 
Secondary deposits, except the shght fringes that remain elong 
the shores of Sutherland, Ross, and Cromarty, on the one hand, 
and the isolated patches forming Scania, Jutland, and the sur- 
rounding islands on the other. Little could the Vikings, as they 
sailed ove: this shallow sea, have imagined that thei predecessors 
in these iegions were able to roam on foot fiom Norroway to 
Suderey '* 

It is almost impossible to over-estimate the effects produced 
‘by the several denudations to which Scandinavia and the Scottish 
Highlands have been successively subjected. In that which 
occuned dunng the later Tertiary periods, almost every portion 
of the non-crystalline 10cks that rose above the sea-level was 
either entirely removed o converted mto level plains, which, 
covered with drift deposits, now form districts like Scania and 
Denmark. _ Where, as in the great central valley of Scotland, 
hard volcanic masses are associated with the softer sedimentary 
rocks, the former are left rising as picturesque ciags, standing 
‘boldly up above the general level, while the latter are worn 

-down and buried under drift. In the west of Scotland a cham 
-of volcanic mountains, with summits towering to the height of 
-from ten to fifteen thousand feet, have been reduced by this same 
denudation to basal-wrecks, the highest poitions of which attain 
to but little more than 3,000 feet above the sea-level ! 

Dung the giea* elevation and denudation which marked the 
Neocomian penod, thousands of feet of strata must have been 
removed over wide areas, as is proved by the wonderful overlap 
of the Cretaceous beds on all the older stata. 

Of the enormous sub-aerial waste which went on in these 
Northern Alps duing the Newer Palæozoic periods we have 
impressive evidence ın the vast masses of the Old Red Sandstone 
and Carboniferous rocks—themselves only a series of fragments 
that have survived the later denudations—for these 10cks are 
built up of the materials derived from our Noithern Alps. 

The Toriidon Sandstone is the monument, and a very striking 
monument too, of anothe: and still earlier period of enormous 
denudation. The thousands of feet of conglomerate and sand- 
stone of which it is made up consist of the disintegrated crystals 
of gianites and gneisses that have been swept away. 

When we penetiate towaids the axis of this eroded mountain- 
chain, the proofs of the magnitude of these denudations become 
even more striking and impressive Here we see, toweung aloft, 

-the rumed buttresses of vast rocky aiches, that when complete 
„must have risen miles above the present surface ; there we find, 
‘lying side by side, 1ock-magses that could only have been brought 
together by displacements of tens of thousands of feet; yet so 
complete has been the planing down of the surface since, that it 
1equnes the most careful study even to detect the almost obh- 
terated traces of these grand movements The Alps and the 
“Himalayas, during their elevation, have suffered enormous waste 
- and denudation ; but if the elevation were to cease and the waste 
xto go en till these magnificent mountain-chains were reduced to 
masses of diminutive peaks, ranging from 2,000 to 8,000 feet in 
height, we should then have the counterpart of this stupendous 
ruin of the mountain-chain of the north. 

The history of the series of successive movements to which 
the 10ck-masses of our Highlands have been subjected is one 
well worthy of the məst attentive study \“hen the evidence 
beaimng upon the subject is carefully sifted and weighed, we 
become convinced of the fact that many of these movements— 
including some on a prodigious scale—must have taken place 
during” what we are commonly accustomed to regaid as com- 
paratively recent geological periods. 

On the eastern coast of Sutherland, a mass of Secondary 

e 


. 

rocks, including several thousands of feet of Triassic, Rhestic, 
and Jurassic strata, has been let down by a gigantic fault, so as 
to be placed in juxtaposition with the Old Red Sandstone and 
the crystalline rocks. Now, taking the very lowest estimates of 
the thicknesses of the several stata affected, the vertical “throw” 
of this fault must have exceeded a mile! It may not improbably, 
indeed, have been at least double or treble that amount! Yet 
this great dislocation was certamly produced at a later date than 
the Upper-Jurassic peiod, for rocks of that age are found to be 
affected by it. 

Along the coasts of the Black Isle, strata of Middle and 
Upper Jurassic age are similarly found faulted against the ‘Old - 
Red” and the ciystalline rocks. 

On the other side of the North Sea, in Ando, one of the 
Lofoten Isles, a patch of Lower-Oolite strata, consisting of 
maine and estuarine strata, and including beds of coal like that 
of Brora, is found let down by gigantic faults unto the very heat 
of the crystalline rocks of the district. In Scania, the whole of 
the Secondary rock-masses owe their pieservation in the same 
way to a plexus of tremendous faults, by which they have been 
entangled among the harder iocks. These faults have affected 
not only the Jurassic strata, but even the very youngest membeis 
of the Cretaceous series, 

Nor aie we without evidence that some of the gieat faults ae 
of post-Cretaceous age, in this country, for in the Western High- 
lands displacements of several thousandso! feet have been detected, 
which affect not only the Upper Cietace2us, but also the Older 
Tertiary rocks. 

The effects produced by these great dis'ocations, which have 
a generally parallel direction in our Highlaids, fiom north-east 
to south-west, are of the most staitlig character. Gueat strips 
of Tilassic and Old Red Sandstone strata, like those of Elgin, 
and Turriff, and Tomintoul, and of the line of the Caledonian 
Canal, are found let down among the crystalline rocks by these 
gigantic faults. 

The great ceatral valley of Scotland itself consists of masses 
of Newe: Paleozoic strata, faulted down between the harder 
Archrean and Lower Paleozoic rocks, which form the High- 
lands on the one hand, and the Borderland on the other. 

The evidences of the existence of these great faults were 
collected by many of the older Scottish geologists, like Lan- 
dale, Bald, Chalmers, Mulne-Hoem, and Nicol; and the 
accurate mapping of the country by the officers of the 
Geological Smvey has, on the whole, tended to confirm their 
results With regard to the age of these great dislocationg of 
Central Scotland, it can only be certainly affiimed that they are 
of more recent date than the youngest Carboniferous strata ; but 
I have long beheved that, like many similar dislocations both in 
our own Highlands and in Scandinavia, they are really post- 
Cretaceous. 

Less difficulty perhaps will be found in accepting this appa- 
rently startling conclusion, when we remember that a complicated 
series of fractures injected by the lavas of the Great Tertiary 
yolcanic foci of the West, extend right across the Highlands, 
the cential valley, and the Borderlands of Scotland, and even 
traverse the whole series of the Secondary rocks in the North of 
England. 

‘he indications of the tremendous manifestations of subter- 
ranean energy, to which these great dislocations owe their 
origin, ale sometimes of a very striking kind For hundieds of 

rds on either side of the faults, the two sets of strata are found 
ent and crumpled, and not unfrequently crushed into the finest 
dust (‘‘fault-rock”). In the case of the great Sutherland-fault, 
to which I have previously alluded, we have a beautiful Wlustra- 
tion of-the way in which mineral veins may ouginate along suck 
lines of fissuie, for m the interstices of the granite of the Ord, 
where it has been bioken up along this certainly pst-Jurassic, 
and probably Tertiary fault, fluor-spar and pyrites have been 
deposited in large quantities 

t is impossible to study the tremendogis movements and des- 
locations, and the enormous amount of denudation which have 
taken place in the Highlands and swiounding districts during 
Teitiary times, without being convinced that all the existing 
surface-featues of the country must date from a comparatively 
recent period. The vast movements which have placed soft and 
hard masses ın opposition along ceitain parallel lines—generally 
ranging in a north-east and south-west direction—and the denu- 
dation which has woin away the former, while it has left the 
latter standing in relief, must, I beheve, both be referred to (Ht 
Tertiary period ; though the disposition of rock-masses brought 
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about by earher movements would of couise exercise a certain 
though subordinate influence in producing the existing forms of 
the suface of the country. 

At the close of the Jurassic pericd, and before the commence- 
ment of the Cietaceous, during the vast epoch maiked by the 
deposition of the Neocomian of Southern Europe, a series of 
distuubances similar to those of the Tertiary, and scarcely 
inferior in their consequences, can be shown to have taken 

lace, © ° 

P If the movements of the Scandinavian and Scottish rock- 
masses which took place in the Tertiary and Mesozoic periods 
respectively were so startling in their magnitnde and so vast in 
their effects, what shall we say conceining those far gieater dis- 
turbances which affected the same area towards the close of the 
Older Paleozoic and the beginning of the Newer Palseozoic, 
when this Noithern Alps was still a hving and growing mountain- 
chain? 

These movements, in which both the Archeean and the Older- 
Palieozcic rocks aie found to be involved, have resulted in the 

roduction, through enormous lateral pressure, of those reversed 
Faults, caused by the disruption along their axial planes of 
greatly inclined and compressed folds, as so well desciibed by 

ogers. 

Dr Archibald Geikie assmies us that the studies of the 
geological surveyors m North-West Sutheiland led to the con- 
clusion that certain masses of rock have thus been carried almost 
horizontally over others, along these ‘‘ thrust-planes” for a dis- 
tance of at least ten miles. As the result of these tremendous 
lateral compressions, thin beds of limestone and quartzite, which 
have sufficiently definite characters to peimut of their recognition, 
may be seen in Assynt, and in other parts of the Western High- 
lands, to be so repeated again and again by crumpling and fault- 
ing, that they have been regarded as deposits of enormous 
thickness; while, on the other hand, massive formations have 
been ciushed and rolled out, thereby acquiring a laminated 
structure like so much pie-ciust. Great portions of rock-masses, 
which, like the much-discussed ‘‘ Logan-rock,” have been nipped 
between gigantic faults, show evidence under the microscope of 
having been crushed to powder and subsequently reconsolidated, 
while the surfaces of the ‘‘thrust-planes’’ sometimes exhibit 
me phenomena known as “‘ slickensides” on the most gigantic 
scale, 

A5 we pass away from the central axis of this old mountain- 
chain, however, these complicated puckerings and dislocations 
pasg gradually into more ordinary folds and faults, just as 1s the 
case with the Appalachians. The oft-repeated undulations of 
the Lower Palseozoic strata of the Borderland, so admurably 
described by Professor Lapworth, bear the same elation to the 
far moie involved disturbances of rocks of the same age in the 
Highlands, which the foldings of the strata in the Jurado to the 
“imtense crumplings of those of the Alps; and these in turn pass 
insensibly to the slightly undulating or horizontal strata of the 
southern half of this island. 

We may perhaps add another comparison between the existing 
mountain-chain of Southern Europe and the ‘ basal wreck ” of 
Northern Europe, one which I find has been already suggested 
by Professor Bonney. The Miocene Conglomerates, which in 
the Rigi and other flanking mountain masses of the Alpine 
chain are found piled ¢o the depth of many thousands of feet, 
seem to be exactly represented in its prototype by the vast masses 
of the ‘f Old-Red ” Conglomerate. 

Vast as were the three series of movements to which I have 
been referring, I bebeve that the Scandinavian and Highland 
rocks bea: the impress of a still grander series of di turbances 
than either of these—one at the same time of olde: date and far 
mote universal in its effects. 

Many writers have treated of the great divisional planes, al- 
most everywhere conspicuous in the Highland rock-masses, as 
being necessarily coincident with planes of sedimentation. It is 
manifest, Indeed, that the tracing of requences and unconfoimi- 
ties among such rocks must proceed upon the assumption that 
the planes of foliation and stratification are coincident. Muichi- 
son and Geikte so fully recognised the fact that this proposition 
lay at the very root of their arguments concerning a Highland 
succession, that they added a supplement to their paper to 
illustrate and enforce ıt, 

It must not be forgotten, however, that the truth of this pio- 
position has not only been doubted, but has been stoutly con- 
t&sted by many of the most profound thinkers on geological 
questions, 





As long ago as 1822, Professor Henslow, in a very iemaikable 
paper, showed that the rocks of Anglesea aie traversed by a 
system of divisional planes, which intersect the bedding at a very 
high angle, and must have been produced long subsequently to 
the latter ; and in 1835 Professor Sedgwick extended the obser- 
vations and enforced the arguments of Henslow. 

At an even eailier date, Poulett Scrope had shown, by. his 
study of viscous lavas, that the planes along which crystalline 
action takes place are determined by pressure and strain ; and 
he insisted that the folaton of metamorphic masses was a 
peenoninnon strictly analogous to the banding of rhyolitic 
avas. 

Charles Darwin, the pupil of Henslow and the friend of 
Poulett Scrope—whose labours in the geological field would 
perhaps have met with fuller 1ecognition had they not been 
overshadowed by his still greater achievements in the world of 
biological thought—strongly maintained the trath of these views. 
He added the important observation that, ın the South 
American continent, the planes of foliation are seen everywhere, 
over enormous areas, to be parallel to those of cleavage; and 
that these latte: are of secondary ongin and due to lateral pres- 
sure, the observations of Sharpe and the experiments of Sorby 
have convincingly demonstrated. 

That the schists and gneisses of our Highlands and ot Scand- 
inavia have resalted from ciystallising forces, acting upon stratar. 
of sandstone, clay, and limestone, or upon igneous matenalb> 
constituting lava-currents, or mtrusive sheets, dykes, and bosses, . 
I see every reason for believing. That these re-crystallised! and% 
highly-foliated masses in the great majority of cases maintain 
then original positions and relations, or indeed anything-.ap- — 
proaching their So a positions and relations, I greatly doubt ;- 
and my doubt on this pomt has increased the more I have studied 
the Highland rocks. r 

Thin bands of quartzite may be the rolled-out representatives 
of massive beds of sandstone or conglomerate ; wide-spreading - 
schists may consist of the crystallised materials of clays an 
shales, crumpled, pleated, and kneaded together in endless con- 
volutions ; vast sheets of gneiss may. have originally been w- 
trusive bosses of granite or thick strata of arkose. How, then, 
are we to apply the ordinary principles that regulate questions 
concerning dip and strike, and unconformity in the case of 
sedimentary deposits, to highly altered rocks like these? 

The observations of Jukes, Allport, and ‘Phillips on some of 
the simpler and more easily explicable examples of the produc- 
tion of foliation ın rocks require to be cautiously extended, by 
patient study in the field and in the ge A to cases of a- 
more complex and difficult character. Especially in this con-- 
nection do we welcome such contributions to our knowledge as 
that made by Mr. Teall in his descnption of the remarkable 
foliated dyke of Scourte. 

Very significant indeed is the fact that the phenomena of 
foliation appears to be confined to regions which have been the 
scene of the most violent subterranean movement and distu b- 
ance That solid rock-masses, subjected to the tremendous 
earth-strains to which they are liable during mountam. ing, 
are capable of internal movement and flow—lke the ice of ax 
glacier—we have the cleaest evidence. Many illustiations 
might be adduced in support of the view that crystallisation 1s 
influenced and controlled by mechanical forces—pressures, 
stresses, and strams. May it not also be true, as long ago sug- - 
gested by Vose, that the heat which must be generated in the 
gieat shearmg movements taking place in rocks have also had 
much to do in giving rise to that re-crystallisation which is the 
essence of fohation? Rock-masses, in the throes of mountain- 
birth, have, like glaciers, behaved substantially as viscous-bodies ; - 
may not the former have undergone molecular changes analogous - 
to regelation in the latter? 

That many of the stupendous eaith-movements which pr@duced-! 
the foliation of the odes of Scandinavia and the Scottish High— 
lands must be referred to Archsean times, there 1s not the sm t- 
room for doubt. That simular effects have resulted from the 
same agencies during subsequent periods, our fellow-geologists 
mm Scandinavia believe they have found mcontrovertible proof. 
For my own pait I look foiward confidently to the establish- 
meit of the same conclusion from the study of our own Highland 
To . S 

But here I am conscious that I am venturing on topics upon 
which gieat and allowable differences of opinion still exist. 
The debates in this Geological Section duimg the first meeting 
of the British Association in Aberdeey ought, I think, to have 
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marked the practical close of one great series of controversies 
The discussions of the present meeting will, I trust, result in the 
recognition and clear statement of a number of other equally 
impoitant problems of Highland geology which still await solu- 
tion And J am sanguine enough to hope that when this Asso- 
ciation next gathers heie, my successor in this chair willdave to 
congratulate his audience upon a vety brillant retrospect of work 
actually accomplished in the inte: val. 

I am encouraged in this optumism by the fact that in the period 
which has elapsed since our last meeting here, great and import- 
ant improvements have been made in the methods of geological 
investigation. We have seen how the discovery of a few as 
mentary shells in the limestone of Durness, and of sundry casts 
of bones in the sandstone of Elgin, have been the means of 
profoundly modifying our ideas concerning the age of vast tracts 
of rock in the Highlands. The development of modern 
methods of Petrographical research is destined, I beleve, to lead 
to a similar revolutionising of our views concerning the wonder- 
ful series of changes which have taken place within rock-masses, 
subsequently to their original accumulation. 

Especially does the application of the micioscope to the study 
of rocks, when employed in due subordination to, and illustra- 
tion $ woik done ın the field, promise to be the somce of 
valuable and fruitful discoveries in the field of Highland 
geology. 

In connection with this subject, I cannot refrain from remind- 
ing you that while the initratrve in the application of the palæ- 
ontological method of research was taken by an English land- 
surveyor, we ae indebted to a Scotchman in an equally lowly 
station of life, for overcoming some of the füst difficulties in 
connection with petrogiaphical study. Many microscopists had 
employed their instiuments, and sometimes with useful results, 
in the study of the powders and the polished surfaces of 1ocks ; 
but it is to William Nicol. of Edinburgh, the inventor of the 
well-known polarising piism which bear. his name, that we owe 
the discovery of the method of piepaiing transparent sections 
of fossils, crystals, and rocks, whereby their internal stractwe 
may be examined by transmitted light Nicol bequeathed his 
preparations to his friend Alexander Biyson, and some of them 
are now preserved in the Butish Mu-eum. It 1s mteresting, 
too, to recall the circumstance that ıt was a thin section of the 
gianite of Aberdeen ın the collection of Bryson which exhibited 
to Sorby that wondrous assemblage of minute cavities containing 
liquids, and led him, shoitly before our previous meeting here, 
to write his paper “On the Microscopical study of Crystals, 
mdicating the ongin of Minerals and Rocks "—a pape which 
has indeed proved epoch-making ın the history of geology. 

Before concluding the remarks which by your kindness I have 
been peimitted to offer you to-day, I cannot forbear from 1n- 
dulging in a pleasant reminiscence of a personal character. 
Nearly fifteen years have passed away since I first visited the 
Highlands for the purpose of geological study; ıt was at that 
time I first found myself at liberty to put into practice a scheme 
cherished by me from boyhood, that of studying those Secondary 
rocks and fossils of the Highlands among which such valuable 
pioneer work had been done by JohnMacculloch, Roderick Murch- 
ison, and Hugh Miller. I had endeavoured to prepare myself foi a 
somewhat diftcult task, by a traimng paitly unofficial and partly 
official—I will not employ the terms ‘‘amateur” and “' profes- 
sional,” for of late they have been so sadly misused --but when I 
came a stranger among you, I could not have deserved, and I 
certainly did not anticipate, that cordial welcome, that kindly 
aid and that generous appieciation, of which I accept my position 
here to-day as the crowning manifestation 

While I continue to occupy myself with the glorious problems 
of Highland geology—and hitherto I have found that each diffi- 
` culty surmounted has resulted, hke the sown teeth of the 
slawghteied diagon, in a plentiful crop of new ones—the many 
acts of kindnes» of my numerous friends here can never cease to 
be present in my mind. Fo: not only am I indebted to those 
who, lke yowu own Dr. Gordon, of Birme, and Dı Joass, of 
Golspie, have been able out of stores of their knowledge to 
farnish me with ‘things new and old,” and who have been un- 
failing in their aid and sympathy, but ta those also who have 
pitied, but neveitheless helped, the ‘‘daft callant that speers 
after the chucky stanes.” 

I_know of no higher pleasure than that which the geologist 

riences in visiting regions of great scientific interest which 

are new to him, and of grasping the hands of fellow-workers, 

whose labours and teachings he has lea:ned to admire and to 
e 


° 
appreciate. Whateve: may be my lot in this way m future yéars, 
however rich the country visited may be in objects of profound 
instuctiveness or of su ing interest, I can anticipate or 
desire nothing more valuable than the lessons, or kinder than the 
1eception which I have met with here. 


“TI ask na mar, when I get there, 
Than just a Milan welcome.” 
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OPENING ADDRESS BY Pror. W. C. McInrosH, M.D., LL.D., 
F.R.Ss.L. & E., F.L.S., Cor. M.Z.S., PRESIDENT OF THE 
SECTION 


I HAVE selected the subject of the phosphorescence of marine 
animals for a few remarks on the present occasion—the theme, 
perhaps, being the more appropniate from its congenial local 
surroundings ; for, like St. Andrews, Aberdeen is an . 

“ Old University town 
Loolang out on the cold North Sea.” 

A. phenomenon so striking as the emission of light by marine 
organisms could not fail to have attracted notice from very early 
times, both in the case of navigators and those who gave their 
attention 1n a more systematic manner to the study of nature. 
Accordingly we find that the literature of the subject is both 
varied and extensive—so much so, indeed, that it 1s impossible 
on the present occasion to give more than a very brief outline of 
its leading features. Thuis is a subject of less moment, however, 
since the great microscopist, Ehrenberg, m his treatise, “ Das 
Leuchten des Meeres,” published by the Berlin Academy in 
1835, has given a very full account of the early literatnre on 
phosphorescence, boih in marine and terrestrial animals, no less 
than 436 authors being quoted. The limitation just mentioned 
1s therefore sufficiently warranted. 

Though ıt is ın the warmer seas of the globe that phosphor- 
escence is observed in its most remarkable forms—as for instance 
the sheets of white light caused by Noctiluca, and the vividly 
luminous bais of Pyrosoma—yet it ıs a feature which the British 
zoologist need not leave his native waters to see both in beauty 
and perfection. Many luminous animals occur between tide- 
marks, and even the stuated sea-weeds near the line of high 
water everywhere sparkle with a multitude of biilliant points. 
As a ship or boat passes through the calm surface of the sea in 
summer and autumn, the wavelets gleam with phosphcfescent 
points, or are crested with hght; while the observer, leaning 
over the stern, can watch the long trail of lummous water behind 
the ship, from the brightly sparkling and seething mass at the 
screw, to the faint glimmer in the distance. On the southern and 
western shores, again, every stroke of the oar causes a luminous 
eddy, and so ne of the smaller form, are lifted by the blade and 
scintillate brightly as they roll into the water. The dredge and 
trawl likewise produce, both in the shallower and deeper parts 
of our seas, many luminous types of great interest and beauty. 

I shall, ın the first mstance, glance at the various groups of 
matine animals which possess the property of phosphorescence, 
and thereafter make some general remarks on the subject. It 1s 
found then that this feature is possesged by certain members of 
the Protozoa, and by the following groups of the Metozoa,—viz. 
Ceelenterates, Echinoderms, Worms, Rotifers, Crustaceans, 
Molluscoids, Mollusks, and Fishes. 

About the middle of last century Baster‘found that at least 
three species of what he called microscopic animalcula (‘‘ Opuscula 
Subseciva,” vol i. p. 31, table 4, Fig. 1), apparently s8ria. 
were phosphorescent; and fully half a century later, Pfaff 
noticed that the luminosity of the sea at Kiel was due to certain 
membeis of the group just mentioned. Subsequently both 
Michaelis and Ehrenberg met with phosphorescent mfusoria in 
the Baltic, the latter describing them ps species of Peridgsium 
(now Ceratium) and Prorocentrum. The same fact, associated 
with the absence of Noctiluca at Kiel, has again more recently been 
brought forward by Stein. In our own seas I have been es- 
pecially struck with this feature in July and August, the whole 
surface of the sea along the eastern shores of England and 
Scotland teemmg with Ceratium and Peridinium, besides other 
Infusoria, which form a greenish scum on the interior of tow-nets 
in inshore water, and for many miles seaward. As the waves 
curl {rom the sides of the boat in quiet water, the crest of each 
sparkles with multttudes of luminous points, which gleam for a 
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moment as the ripple stretches outward, and then disappear ; or, 
still more vividly, when the plunging vessel sends the sparkling 
spray all around the bow. If, on removing the tow-net from 
such water at night it is suddenly jerked, the whole interior 1s 
beautifully lit up with a luminous lining, which glows brightly 
for afew seconds and then fades. I have been unable, nevertheless, 
to satisfy myself as to the phosphorescence of isolated examples 
of Ceratium, and Mr. Murray (who 1s inclined to follow Klebs 
in considering them algæ), tells me that he has not been more 
successful, i 

The most conspicuous member of the first group (vz. the 
Protozoa), however, is Noctiluca, which for a long time has 
been associated with luminosity ın many seas. The minute sıze 
of this little transparent gelatinous sphere, which ranges from 
$to 4 of a millimetre, probably gave origin to some of the 
ancient views that the phosphorescence of the sea originated 
from the water, and not from any visible organisms. Amongst 

. the first who clearly made known the relationship of this minute 
body to the phenomenon we are examining was M. Rigaut, a 
French naval surgeon, who examined it off various parts of the 
French coasts as well as off the Antilles, and pointed out in a 
memoir communicated to the Academy-that the Iummosity of 
the sea was caused by an immense number of what he termed 
httle spherical polyps, ahout a quarter of a line in diameter 
(Fournal des Savants, tome xlin, February, 1770, pp. 
554-61). The observations of this acute French surgeon were 
followed up by many subsequent authors, amongst whom may 
be mentioned Baker, Martin Slabber, Abbe Dicquemare, 
Swiuray, Macartney, and Baird; while im more recent times 
Verhaege, De Quatrefages, and Gighol: have specially studied 
the phosphorescence of the sea caused by Noctiluca. The light 
given out by this form ıs occasionally spread over a large area, 
and is often evident along the margin of the beach, where the 
broad belts of Noctilucee gleam in the broken water. It is 
not uncommon in summer on the southern shores of Britain, 
while it is rare in the northern; but it stretches into most of 
the great oceans, and is the cause of that diffused and silvery 
phosphorescence so well known to voyagers in the warmer seas. 
At Ostend, Verhaege found the maximum number in a given 
quantity of water in the waum months, few or none appeanng 
in the winter The observations of De Quatrefages (‘* Observa- 
tions sur les Noctluques,” Ann des Sc. Nat, 3° Série, Zool , 
tom, xiv. P 226) were made on the shores of France as well 
as those of Sicily, for he accompanied the distinguished Prof. 
Henri Milne-Edwards (whose loss science has had so recently to 
deplore), on his celebrated ‘‘ Voyage en Sicile,” and they were 
more extensive than those of the previous author. He attributes 
the emission of the clear bluish light in quiet water, or the white 
light with greenish or bluish touches m broken water, to any 
physical agent which produces contraction, the scintillations 
ansing fiom the rupture and rapid contraction of the proto- 
plasmic filaments in the intenor. Thus, like Verhaege and 
others, he found no special luminous organ. Moreover, Ehren- 
berg and De Quatretages observed that the hght emitted by 
Noctiluca, though apparently uniform under a lens, was broken 
up into a number of minute scintillations when highly magnified. 
Mr. Sorby, in examining the light of this form, has been 
unable to obtain satisfactdry spectroscopic results, apparently 
from its feebleness, 

Besides Mocts/teca, which was chiefly met with in inshore water, 
Mr. Murray, of the Challenger, describes various species of Pyro- 
ae (Proc Roy, Soc., vol. xxiv , p. 553, pl. xxi. ; and Narrative, 
Zool, vols, 1. and 1., pp 935-38), a closely-allied form, and 
indeed some of which have been thought to be identical with the 
former. They abound in the open sea, and are the chief causes 
of its phosphorescence in the tropical and subtropical oceans. 
The light ts stated to proceed from the nucleus, and in this 
respect diverges from that observed by De Quatiefages in 
Noctrifica, When shaken fh a glass they give out, Sir Wyville 
Thomson observes (“ Atlantic,” vol. u p 87), the uniform soft 
light of an illummated ground-glass globe. 

Dr. Giglioli, during the voyage of the Italian frigate Magenta, 
mentions (Attı della R. Accad. delle Sc. dt Torino, vol. v., 1869- 
70, p. 492) that another group of the Protozoa, viz. the Radio- 
laria, show phosphorescent properties. In the Pacific the genera 
Thalassicolla, Collosoum, and Spharozoum shone with an inter- 
mittegt gieenish light. It is possible that Dr. Baird (Loudon’s 
Mag. Nat, Hist, vol. iii. p. 312, Fig. 81, c,d), in his earlier 
paper, refers to the same group when describing an unknown 
phosphoiescent pelagic organism. 


No group of marine animals is more prominent in rd to 

phosphorescenge than the Celenterates, The Hydroida are 
amılar examples (even after many days and in fmpure water 
some df these retain this property, a shock to the stem sending 
of a crowd of luminous points from the trophosome), and, as 
Mr. Hincks observes, none excels the common Obelia geniculata, 
which forms pigmy forests on the broad blades of Laminarise 
all around our shores. In the fresh specimen a touch during 
summer causes a large number of luminous points to appear on 
the zoophytes, the stems most irritated emitting beautiful flashes, 
which glitter like faintly-dotted lines of fire, the points not bei 
harshly separated, but blending into each other, while the sho 
imparted by the instrament detachés the minute medusoids, 
which scintillat? upward from the parent stem to the summit of 
the water. Mere blowing on the surface in July, where Lamin- 
ariæ abound, suffices to produce the emission of light from the 
pelagic buds. Moreover, these minute bodies, along with the 
various species of Ceratzum and minute larval forms of diverse 
kinds, are sometimes swept by the gales landward, and cause 
phosphorescence where least expected. In the same manner 
Vaughan Thompson (‘‘ Zoological Researches,” vol. i. ‘part i. 
mem. iii. p. 48, 1829) found luminous patches on the masts and 
windward yardarms on boaid ship, and they gradually mounted 
upward as the gale increased. Many of the free gonosomes of 
the Hydroids are as luminous as the polypites, and indeed have 
been described by some of the older naturalists:as one of the — 
main causes of the luminosity of the ocean. The light in these 
(c.g. Thaumantias) gleams around the margin and along the 
four iadi. 

The Ascraspedote Medusz have also been signalised as factors 
in producing the phosphorescence of the sea, such forms as Pelagia 
noctiluca and Peagta cyanella being especially prominent. Spall- 
anzani, indeed, made an elaborate series of experiments on the 
luminosity of the Medusæ ın his voyage to the Two Siciles. Some 
of these, as Dactylometra (Pelagia) qsunguecirra, Agass., are noc- 
turnal in tbeir habits. They are only occasionally found floating at 
the su face during the day, while at night, in the same localities, 
the bottom swarms with these laige masses of dull phosphor- 
escence, moving about with the greatest rapıdi Near re 
‘t North American Acalephe,” p. 49, Cambridge, 1865). Spe- 
cies of Rhizostoma were likewise observed by Gigliolt to have a 
pale bluish luminosity. The two most abundant Meduss of our 
eastern shores, viz. Aurelia aurita and Cyanea capillata (both 
in its young purple and adult brown condition), so far as I can 
make out, exhibit no luminosity. This agrees with the views 
expressed long ago by Ehrenberg. 

The oceanic Hydrozoa (Siphomophora) are likewise characterised 
by their phosphorescence Thus Giglioli met with luminosity in 
Abyla, Diphyes, Eudoxia, Praya and Aglaismoides, Dr. Bennett 
(‘“Gatheiings of a Naturalist,” p. 69, 1860) has also observed 
luminosity amongst the Coralligenous Actinozoa, the ing of a 
boat on a coral ieef causing a vivid stream of phosphoric light. 
Similar observations were made on Madrepores by Gigholi (44i 
della R. Accad d. Se. di Torino, vol. v. p. 502), the hight in this 
case being biight desea and endming some minutes. 

Amongst the Alcyonarians the luminosity of the common Sea- 
Pen (P.nnatula phosphorea) has been long known, and was studied 
by Gesner, Bartholm, Adjei, and others. In the earlier part of this 
centuy Grant made the well-known and oft-quoted description 
(Brewster's Edin. Fourn. vol vu. p 330, 1827), m which he pic- 
tures a Pennatula “with all its delicate transparent polypi expanded 
and emitting their usual bıdhant phosphorescent hight, sailing 
through the still and dark abysses by the regular and synchronous 
pulsations of the minute fringed arms of the whole polypi.” But 
it ought to be balanced by his concluding statement, that the sea- 

are probably stationary, or ‘lie at the bottom, and move 
Lneadly like Spatangi, Aster or Actin” (certainly the 
specimens in the St. Andrew’s Marine Laboratory were veiy 
helpless), Edward Forbes again observed that the light proceeded 
fiom the mitated pomt to the extremity of the p ypiferous 
portion, and never m the opposite direction, As Dr. George 
Johnston tells us, Forbes induced Dr. George Wilson to test, 
along with Professor Swan, the polyps dunng phosphorescence 
by a delicate galvanometer, but without 1esult. He thought the 
lummosity was due to a spontaneously inflammable substances 

More recently a series of interesting observations were made 
by Panceri on the structure and physiology of the luminous 
organs of this form. His conclusions aye Ty that the light 
emanates from the polyps and zords ; (2) that the phosphorescent 
organs are the eight white cords adhenng to the offter surface of 
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the stomach, and that these ere chiefiy composed of cells con- 
tainmg a substance of a fatty nature, the oxidation of which 
causes the lfght. Panceri’s conclusions further considerably modify 
Forbes’s views about the direction of the waves or fonts of 
light. ‘He supposes that the elements which stand in the place 
of nerves are capable of producing m the luminous batteries of 
the polyps a momentary oxidation—more rapid and more intense 
—-accoinpanied by phosphorescence. Like those exammed by 
Professor Milnes Marshall (‘ Report on the Oban Pennatulide,” 
P 49, Birmingham, 1882), the specimens at St. Andrews, after 
irritation, .show a series of brillant coruscations which flash along 
the rows ‘of polyps in a'somewhat irregular manner. 

Two other Alcyonaitans, Fanecelina and Umbellularia, are 
‘equally phosphorescent. Though the forme: is familiar enough 
to some of the long liners of the outer Hebrides and west coast, 
it 1s rare that either is procmed for scientific investigation. 
Funiculina quadrangularis, according to Forbes (Johnston’s 
Brit Zooph. vol. 1. p. 166), gives ont a vivid bluish light, which 
comes fiom the bases of the polyps, and appears to be cannected 
with the reproductive system. yville Thomson (‘Depths of 
the Sta,” p. 149) describes the specimens pe in the Por- 
cupine as resplendent with a steady pale lilac phosphorescence 
like the flame of cyanogen; and always sufficiently bright to 
make every portion of a stem caught in the tangles distinctly 
visible. The same zoologist mentions that the stem and polyps 
of Umbellularia ere so biightly phosphorescent, that Captam 
Maclear found ıt easy to determine the character of the light by 
the spectroscope. It gave a restricted spectrum sharply included 
between the lines 46 and D (“ Atlantic,” vol. 1. p. 151) 

Besides the foregomg Alcyonarians, Zsis and Gorgonia have 
been indicated as likewise phosphorescent. Dr. Merle Norman 
and Dr. Gwyn Jeffreys (whose death since the last meeting of 
the British Association is a serious loss to science) mention a 
beautifully luminous J/s7s on board the Fiench ship Le 7ravawleur; 
and Sir Wyville Thomson (“‘ Atlantic,” vol 1. p 119), with the 
facile and genial pen which characterised the lamented naturalist, 
gives a fascinating picture of a long, delicate, simple Goigonian 
which came up m immense numbers ın the trawl from 600 
fathoms off the Spanish coast. He conjmes up this Goigonian 
forest as‘an animated cornfield waving gently in the slow tidal 
current, and ‘glowing with a soft diffused phosphorescence, scn- 
tillating and sparkling om the shghtest touch, and now and again 
breahmg into long avenues of vivid light, imdicating the paths 
of fishes or other wandeimng denizens of these enchanted 1egions 
Prof. Moseley thinks that this brillant phosphorescence of the 
Alcyonarians may be regarded as an accidental production, but 
that it may be of occasional service Further, that the deep sea 
is at any rate lighted up by these Alcyonaiians, which would 
thus form luminous oases round which animals with eyes might 
possibly congregate (‘‘ Notes of a Naturalist on the Challenger,” 
P. 590). 

The las group ‘of the Ccelenterates, the Ctenophora, aie even 
more conspicuous than the foregoing in 1egard to luminosity. It 
is indeed long since the Abbé Dicquemare descanted on Cydippe 
(Plenrobrachza) and Suriray on Beroe, while subsequent authors 
have made ıt clear that the majority of this group aie phos- 
phorescent. In our own seas, as Piof Allman observes, Beroe 
at various stages is one of the most prominent luminous forms 
dwing certain seasons. Their enormous number» make their 
effects more striking, though the intensity of the phosphore-cence 
13 less than that of the Medusse. Quiet seas like Bressay Sound 
and the luth of Forth are occasionally covered by a dense 
layer of these animals. Piof Allman found that Beroe did not 
phosphoresce if suddenly taken from light into darkness, but 
thet after they had remained about twenty minutes in obscuiity 
They became luminous. Considerable vaulety exists in this 
respect at St. Andiews, some emitting light at once, others 
showing none It is piobable that this unceitamty 1s connected 
with the hygienic condition of the mdividuals 

Tn foreign seas many brightly luminous species are met with. 
Thus Prof. A. Aga-siz (“North American Acalephe,” p. 20, 
Cambridge, 1865) describes Afnemsops's *Leidy: as “ exceedingly 

hosphorescent, and when passing through shoals «f these 

edusæ, varying im size from a pin’s head to several mches in 
length, the whole water becomes so brilliantly lamimous that 
an oar dipped up to the handle can plamly be seen on 
dark nights by the light so pioduced; the seat of the phos- 
phorescence 1s confiped to the locomotive rows, and so excee l- 
ingly sensitive are they that the shghtest shock is sufficient to 
make then? plainly visible by the light emitted from the eight 


phosphorescent ambulacra.” The same author (Of. cit 'p. 24) 
mentions that Lese-wria has a very peculiar bluish light of an 
exceedingly pale steel colour, but very mtense. Giglioli, agam, 
found that the beautiful mband-like Cestus shone with a reddish 
yellow light, but in Zucharss the latte: was intensely blue 
(Op. cit. P. 495, 496). i 

While many of the preceding group me pelagic at all periods 
of their existence, the luminous star-fishes me m then adult 
condition members of the bottom fauna. The larval stages of 
the brittle-stars, however, are passed at the surface of the water, 
where it is probable they add their quota to swell the 1anks- of 
the phosphorescent types. Amongst the first to note this 
property in the brittle-stars was Prof. Viviani, who found on the 
shores of Genoa a little brittle-star which he termed Asterias 
noctiluca, and which probably is identical with the Antphuira 
elegans of Leach. Péron likewise mentions the phosphorescence 
of his Ophiura phosphorea, Sir Wyville Thomson observed m 
the Porcupine that the light fiom Ofsracantha dati was of - 
a brillant green, coruscating from the centre of the disk along 
the rays and illuminating the whole outlme of the starfish 
(‘Depths of the Sea,” p 98) Moie recently Prof Panceii 
of Naples has re-exammed the phosphorescence of the species 
described by Viviani, and he finds that though with the first 
momentary glow the whole ray 1s lit up with a greenish light, 
that the luminous pomts correspond with the bases of the 
pedicels and are ranged in pans along the arms (Ad della R. 
Accad, d. Sc. Fisiche e Mathem. di Napoli, 1875, p 17, pl. 1v. 
figs 1,3). In deep water (between twenty and forty fathoms) off 
our eastein shores, OpArothrix gleams all over the traw]-net with 
a pale greenish light; but the adults of the same form between 
tide-marks give no trace of luminosity. 

The older authors were familar with certain luminous 
annelids which they termed A’ereides, such as Nereis phos- 
phorans, Ehrenberg paid considerable attention to this group, 
specially refernng to Polynoe fuleurans from the North Sea, 

ereis noctiluca? and Nereis | Photocharis) cirrigera, the latter 
species having a photogenic stiuctuie 1m its cirri like the electric 
oigan of the Torpedo. The latter form is piobably ielated to 
the ubiquitous #1537is, which, under varous names, has been 
noticed by many observers. Thus it is very likely the same 
species that ıs mentioned by Harmer, m Baker’s ‘“ Employment 
for the Microscope,” p. 400, as having been found on oyster shells ; 
and also by Vianelli, who describes ıt as a caterpillar-like form 
amongst seaweeds. Indeed the Syllideans tave bees eonspicu- 
ous in the literature of phosphorescence from the time of De la 
Voie (1665, fde Panceri), and Vianelli (‘‘ Nuove Scoperte intor- 
no le Luci dell’ Acqua Maina,” Venezia, 1749), to the recent 
period of Claparéde (‘‘Glanures Zootomiques,” p. 95) and 
Panceri (OJ. ctt. p. 8). The structure of the cin of the phos- 
phoiecent forms, however, gives no suppoit to the opmion of 
threnberg that they possess a special photogenic structure 

The luminous annelids gioup themselves under five families, 
viz, the Polynoidse, Syllide, Cheetoptende, Terebellide, and 
Tomopteiide, and the numbe: may yet be-extended to include 
other pelagic types. 

In the first famuy one of the most abundant 1s Ha motho¢ 
tnbricafa, which lives both between tide-marks and deep water, 
and ıs cosmopolitan in geogiaphic&l distnbution Tt discharges 
bright greenish scintillations fiom the pomt of attachment of each 
dorsal scale ; and thus, unde: irritation, the flashes are auanged 
mm pairs along the body, or m a double momhfoirm line. If 
severely pinched the worm wiiggles though the watei, emitting 
sparks of green light from the bases of the feet. The separated 
scales also continue to gleam for some time, chiefly at the sur- 
faces of attachment (scars), near which, in each, a ganglion 
exists. The same phenomenon is readily produced ın a fragment 
either of the anteior or posterior end of the body. No mucous 
secretion 1s emitted, but the light 1s clearly produced by the will 
of the animal, and by the agend} of its nervous system A 
1ecent writer, Dr. Jowdan (Zoologischer Anserger, March, 2 
1885, No 189, p. 133), has endeavoured to prove that this 
lummosity in anothe: member of the Polynoide (viz , Polynoe 
torquata) 1s produced by cells secieting a phosphorescent mucus, 
but this view is by no means applicable m all cases 

Besides the species mentioned, vmious othe: forms m this 
family aie equally luminous, sach as Polynoe scolopendrina, 
Achloe astericola, Polynoe lunulata, and a Zetlandic Eunga. 

1“ Phosphorescentia Mans,” Genoa, 1805 p 5, tab L figs 1, 2% He 
observes ‘‘Species hac radiate mstar stelle scintillas in marins aquis 


excitasse, quas electrico fluido adscripserunt, admodum probabile est.” 
2 Supposed by some to refer to NoctiArca miraris. 
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As an example of the Syllide, the common Zusyllis, so often 
mentioned by previous authors, may be taken. Under imitation 
a fine green figs 1s emitted from the ventral aspect of each foot, 
and the scintilations seem to issue from many points at each 
space, flash along both sides of the worm posterior to the pomt 
of stimulation, and then disappear. Under severe irritation the 
animal remains lammous behind the mjured part for nearly 
half a minute, while the surface of gianular light on each seg- 
ment is laiger than usual, and in some instances those of opposite 
sides are connected on the ventral aspect by a few phosphorescent 
points, The body behind the irritated region has a paler pinkish 
hue immediately after the emission of light showing that the 
luminosity ıs diffused. 

In the Chetopteride the phosphorescence is remarkably 
beautiful, bright flashes being emitted fiom the postenor feet ; 
but the most vivid luminosity 1s ata point on the dorsum between 
the lateral wings of the tenth segment Here the abundant mucus 
exuded by the animal can be drawn out as bluish-purple fie of 
great intensity, which, besides, now and then gleams along the 
edges of the wing-like processes, and illuminates the surrounding 
watel, A very characteristic odour, somewhat resembling that 
produced by phosphorus in combustion, 1s given out by the 
animal during such experiments. In this connection it may 
be observed that Quoy and Gamard mention that an odour 
similar to that around an electric machine is given out by 
lummous marine annelids 

Amongst the Terebellidee, as first shown by Grube none excel 
the genus Polycirrus in the biightness of the phosphorescence and 
the ease with which it is elicited. Mere blowing on the wate: of 
the dissec! king froagh suffices to cause in the British Polyctrrus the 
most vivid pale bluish luminosity, which gleams for a moment 
along every one of the independent mobile tentacles. Long 
before Grube, however, had discovered the phosphorescence of 
Polycirrus, our patient and laborious countryman, Sir J. Graham 
Dalyell, had noticed it in the group (“ Powers of the Creator,” 
vol. u. p. 210), for he mentions that when irritated Terebella 
figulus gave out the most copious blue refulgence, intermingled 
with a ieddish flame. Another member of this family, viz. 
Thelepus, is only faintly phosphorescent in Life, but when decom- 
position has made progress it gleams m the vessel with a pale 
lambent light, somewhat like phosphorus in ar. 

In the pelagic Tomopteiide certain peculiar structures on the 
parapodia, formerly supposed by some to be eyes, and by others 
simply glandular organs, were lately found by Professor Greeff 
(Zoologischer Angeiger, 1882, p. 384—87) to be luminous organs, 
which, though glandular, have a considerable nervous supply, 
including a ganglion, 

Panceti’s observations on the luminous annelids of Naples, and 
the peculiar t Balanoglossus (Enteropneusta) have recently 
added considerably to our knowledge of the subject. He specially 
describes, in Chetopterus, the stiucture of the phosphorescent 
glands in the great pinnules and other paits, which produce the 
luminous mucus. With some reason he concludes that two 
kinds of phosphorescence are present ın annelids, vız., one which 
is the result of purely nervous action, and another which ıs due 
to this žus a luminous secretion. 

A Turbellarian, viz., Planaria retusa, wos mentioned by 
Viviani (Of. cst, p. 13) as lumunous, but this feature appears to be 
rare in the group; and the same may be observed of phos- 
phorescent Rotifers, one of which (Syncheta baltica) was de- 
scribed by Ehrenberg (Og. cit. p. 128). Gigholi (Op. cs. 
p. 498) again, records a Sagitta which showed a feeble luminosity 
in the posterior region of the body. 

The tinute forms amongst the Crustacea (chiefly Copepoda) 
were recognised as phosphorescent by Athanasius Kircher in 1640, 
and have been mentioned by most authors who have alluded to the 
subject since that date. Thus Viviami gives seven species from 
the shores of Genoa, and Tilesius no less than nineteen luminous 
crustaceaws hom Krusenstein’svoyage. Dr. Baird describes the 
hght given out by those met with im his ciuises as brilliant ın the 
extieme, and Vaughan Thompson added considerably to our 
knowledge of as babe and of the luminous schizopods, an 
example of which had been discovered by Sir Joseph Banks, and 
described by Macartney ( PAil. Trans. 1810, as “ Cancer fulgens”). 
Most authois agree that the minute forms, such as the Copepods, 

ive a kling appearance to the surface of the water. The 

ht mm these, according to Lesson, proceeds from glands placed 
on the Sides of the thorax; while Gigliol found the luminous 
organ of the cosmopolitan SafsAzriua in the antenor part of the 
thorax. On the other hand, Captain Chimmo (Euplectella, 
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food in the stomach, 
Pp. 574.—Natualist on “the Chal- 
lenger) in certam cases entertained a similar opinion. * The phos- 
phorescence of the Euphausiidee was a prominent featttre in the: 
voyage of the Challenger, brilliant flashes beng emitted on cap- 


&c., 1878) thought it was decomposi 
and Prof. Moseley (Of. cit. 


ture from a series of spots along the tiunk and tail. Mr. Muray 
also met with a diffused light in the Faroe channel when dredging 
in the 77:fon, and he attributed this to the phosphorescent organs 
of Nyctiphanes norvegica, M. Sars, one of the same'group. Prof, 
G. O. Sars describes these organs as composed of a series of 
coloured globules, the lens-like body of which acts as.a condenser, 
and thus enables the anımal to produce at will a bright flash of 
light in a given direction (“ Challenger Narrative,” Zoology, I. 
patir pp. 740—43). -_ 

Marine phosphorescence has some of its most striking ex- 
amples amongst the Tuntcates, One of the best known mstances 
is that of Pyrasoma, the light from which has been so graphically 
described by M Péron, Prof. Huxley, and other naturalists who 
have had an opportunity of obse: it. It proceeds in each 
member of the compound organism trom two small patches of 
cells at the base of each inhalent tube. These cells contain a 
substance resembling fat. Salpa has frequently been mentioned 
as a luminous form by many authors, but Delle Chiaje found 
that ın the Mediterranean Salpa pinnata was not pee A 
and amongst the multitudes of Salpæ which for some weeks 
abounded at Lochmaddy in North Uist, neither the former nor 
the Salpa spinosa of Otto exhibited this property, though a spark 
was occasionally seen in the nucleus in some specimens, probably 
fiom the food. Gigliol: likewise is doubtful concerning them, 
but in one instance a brilliant 10se-coloured hght appeared in the 
nucleus. Doliolum, on the other hand, shone with a greenish 
tint, while examples of Appendicularia which he encountered in 
various seas were chameleon-like in their luminosity, and often 
gleamed with great brightness. 

Vanous mollusks exhibit the property of eae ea 
Fabricius ab Aquapendente mentions Sepia, Panceri Eledone, 
Adler Chama and ‘ Doctylus.” The best known, however, is 
Pholas dactylus, which possesses two wavy bands and triangular 
organs of ciated epithelium on’ the inner suface of the mantle. 
These secrete a luminous substance, soluble in ether and alcohol, 
which hght up the excurrent water. The light is also main- 
tamed for a long time during putrefaction, as in the case of 
Thelepus. Panceri found that carbomc acid extinguished the 
hght, but that air re-illuminated it, jast as Johannes Muller had 
previously observed in a vacuum and in air. The light is mono- 
chiomatic, the bands having a constant place in connection with 
the solar spectrum (from line E to line F). 

Several Pte.opods likewise contribute to the phosphorescence 
of the sea. Thus Gigholi noticed that a Cleodora gave out a 
very reddish light, while a Criseis and a Hyalea were lumi- 
nous at the base of the shell. He mentions also a large un- 
known Heteropod (Of. cıt. p. 497) in the Indian Ocean, which 
glowed with a reddish phosphorescence. Amongst the Derma- 
tobranchs, Phyllirrhoe has the same property, Gighol further 
found that Zoligo sagttatus and a small Octopus gleamed all 
over with a whitish luminosity. 

Phosphorescence in living fishes appeais to have been ac- 
curately observed within a comparatively recent date, though: the 
Iumuosity of dead fishes has been known from very early times, 
and has been the subject of many interesting experiments such 
as those of Robert Boyle on dead whitings (Phi. Trans. 1667, 
pp. 591-93), and Dr. Hulme on herrmgs (PAs/. Trans. 1800, 
p 161). I do not mean to say that the literature of the so- 
called phosphorescent fishes is scanty, for it extends from the 
days of Aristotle and Phny to modein times, but that the writers 
have had little reliable evidence in 1egard to living fishes to brng 
forward. Thus of upwards of fifty fishes entered by Ehrenbeige 
in his list ıt 1s hard to say that one 1s really luminous during life. 
In many cases it is probable that the supposed phosphorescence 
of large forms, such as sword-fishes and sharks, has arisen from 
the presence of multitudes of mmute phosphorescent animals in 
the water, just as the herring causes a gleam when it darts fiom 
the side of a ship. Profs Moseley, fo. mstance, observed in-the 
Challenger that when large fishes, porpoises, and penguins 
dashed through phosphorescent water, that ıt was brillantly lt 
up, and their track marked by a trad of light. The same feature, 
is observed m hooked fishes, and it 1s known that fishermen are 
doubtful of success when the sea is very phosphorescent, for the 
presence of the net in the water excites the luminosity and scares 


the herring. 
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One of the most stuking instances of phosphorescence in 
living fishts is that of the luminous shark (Squalus fulgens) 
found by Dr, Bennett. This is a small dark-coloured shark, 
which was captured on two or three occasions at the surface of 
the sea It emitted without irritation a vivid greenish ¢uminosity 
as it swam about at night, and it shone for some hours after death. 
The phosphorescence ap to be due to a peculia: secietion 
of the skin. The eyes of the shark were more promment than 
usual in such forms. (The Danish naturalist Remwardt descnbes 
a phosphorescent fish (Hemiramphus lucens) from the Moluccas, 
Fide Ġiglioli, Op. cit. p. 503.) Little is known with regard to 
the luminosity of the ‘‘ Pearl-sıdes ” (Maurolicus pennanti, Cuv, 
and Val.) of our own shores, though from its wide distribution 
this lack of information seems to be remediable. 

In recent times phosphorescence has generally been associated 
with deep-sea fishes, Thus in a nanative of the early part of the 
voyage of the Challenger (NATURE, August 28, 1873) Sir Wyville 
Thomson mentions ranges of spots or glands producing a phos- 
phorescent secretion on the body of a fish pertaming to the 
Sternoptychids, a species of which 1s cluded by Lr. F. Day in 
the Bntish st. Of a new Echzostoma (one of the Stomuatidee) 
it salso noted that the two rows of probably phosphorescent 
dots along the body were red, surrounded by a arcle of pale 
violet (‘ Challenger Narrative, Zoology,” I. vol. 1i. p. 42). ° Dr. 
Gunther (‘‘ Challenger Narrative, Zoology, I. part u. p. 905) 
observes that many deep-sea fishes have 1ound, shining, mother- 
of-pearl bodies embedded in the skip. These are supposed to be 
producers of light, and they have been observed to be phos- 
phorescent in two species of Sternoptychide. He further 
states that the whole muciferous system 1s dilated in deep-sea 
fishes, that is, fishes inhabiting roco fathoms or more, and that 
the entire body seems to be covered with a layer of mucus, the 
fee use of which is unknown ; ıt has been noticed to 

ave phosphorescent properties in perfectly fresh specimens. 

Having thus bnefly reviewed the leading features of phos- 
phorescence in marine animals, a glance may now be taken at 
the supposed causes and purposes of this provision. 

I do not deem it necessary to go into detail with regard to the 
numerous views which have been advanced to account for the 
phosphorescence of marine organisms, for these range over a 
very wide area—from its production by electricity, the constant 
agitation of the water, by putrefaction, by luminous imbuibi- 
tion, to its manifestation as a vital action in the animals, 
or a secretion of a phosphorescent substance. Ehrenberg con- 
sidered it a vital act similar to the development of electricity, 
and sometimes accompanied by the secretion of a mucilaginous 
humour which is diffused around ; while others, such as Meyen, 
thought it only a superficial oxidation of the mucous coat, or a 
luminour secretion from certain glands. Some believed that a 
liquid containing phosphorus was secreted, and that this under- 
went slow combustion ; while others explained that ıt was a 
nervous fluid modified by certain organs to appear as light. 
Coldstream thought it was due to an imponderable agent, and 
that phosphorus oi an analogous substance might enter into the 
organs producing it, De Quatrefages, again, clearly affirms that 
it is produced in two ways: (1) by the secretion of a peculiar 
substance exuding fiom the entire body or a special organ ; and 
(2) by a vital action independent of all material secretion. 
Panceri was strongly impressed with the importance of fatty 
matter in the forms he examimed—such as Pennatula, the 
Medusse, Beroides, Pholades, Chatepteri, and Noctilu-e—the 
phosphorescence ansing from the slow oxidation of this sub- 
stance ; the nervous system of the living animal, however, being 
capable of producing a momentary oxidation more rapid and 
more intense, accompanied by light. 

It will be observed that in the Protozoa the structure of the 
eninute but often very abundant animals which furnish the 
luminosity clearly proves that the presence of a well-defined 
nervous system ıs not required for its manifestation, the proto- 
plasm of their bodies alone sufficing for its development. There 
are neither glands for secreting it, and in some apparently no 
fatty matter for slow combustion. In the Ccelenteiates the 
phenomena appear to be more nearly related to nervous mani- 
festations, though in certain cases the luminous matte: possesses 
inherent properties of its own. While in some annelids, 
such as Chetopterus and Polyirreus, there are glands which may 

charged with the secretion of a laminous substance, it is 

otherwise with certam Polynoide, in which the em: sion of 

beht appears to be an inherent property of the nervous system 

The irritability in*the phosphorescent examples of the latter 
e 


family, however, varies considerably, some, eg Polynoe scolop- 
endrina, being sluggish, while others, like Harmothoe, are 
extremely irritable. In the Crustaceans the luminosity seems to 
have the nature of a secretion, probably under the control of the 
nervous system. In Pyrosoma and Pholas dactylus a luminous 
secretion is also a prominent feature, and in both the latter and 
the annelids decay excites its appearance, as also 1s the case, to 
a limited extent, in fishes. ‘ 

It is evident, therefore, that the causation of phosphorescence 
is complex. In the one group of animals it is due to the produc- 
tion of a substance which can be left behind as a luminous trail. 
The ease, for instance, with which in Fennatela and other 
Coelenterates the phosphorescence can be repeatedly produced 
by friction on a surface having a minute trace of the material, 
clearly points to other causes than nervous agency. The action, 
moreover, clearly affects the organic chemical affinities of the 
tissues engaged. On the other hand again, as in certain 
annelids, it ig purely a nervous action, probably resembling that 
which gives rise to heat. 

With the exception of such as Macartney, the olde: authors, 
who in some cases took an imaginative view of the question, 
connected the emission of light with the special economy of the 
deep sea. The speculations to this effect are fairly summarised 
in “ Biewster’s Edinburgh Encyclopedia,” published in 1830 
(Chiefly the views of Dr. Macculloch). Thusit is supposed that 
total darkness exists at the depth of 1000 feet, and that the phos- 
phorescence of marine auimals ts a substitute for the light of the 
sun. Moreover, that by these lights the animals on the one 
hand are guided for attack, and on the other their power of 
extinguishing them enables them to escape destruction. Fishes 
are known to piey chiefly at night, and the writer supposes that 
the prospnoresomce of their prey guides them; for, he says, 
this luminosity is particularly brilliant in those mnferior animals 
which from their astonishing powers of reproduction, and from a 
state of feeling little superior to that of vegetables, appear to 
have been in a great measme created for the food of the more 
perfect kinds. Dr. Coldstream at a later penod (1847) re- 

roduced the same views in his article on animal luminosity 
Todd’s ‘‘Cyclop. of Anat. and Phys.”). 

The same notion was brought forward ın the ‘‘ Report of the 
Cruise of the Poreupine” (Proc. Roy. Soc., No, 121, 1870, 
P- 432), and special reference was made to the young of certain 
starfishes, which are stated to be more luminons than the adults, 
that bemg part of the general plan which provides an excess of 
the young of many species, apparently as a supply of food, their 
wholesale destruction being nece sary for the due restriction of 
the multiplication of the species, while the parent individuals, 
on the other hand, are provided with special appliances for 
escape or defence. Thus Phosphorescence; it as further 
asserted (‘‘Depths of the Sea,” p. 149), ın vey youn 
Ophiacanthee just 1id of their plutei, in a sea swarming with 
predaceous crustaceans, such as Dorynchus and Munida, with 
great bright eyes, must be a fatal gift. Some naturalists still 
appear to hold a similar, though perhaps modified view. Mauch 
caution, however, is necessary 1n theorising on this head. 

In the first place, phosphorescent animals do not appear to be 
more abundant in the depths of the sea than between tide-marks 
or on the surface, the latter perhaps presenting the maximum 
development of those exhibiting this phenomenon. Very many 
of the young that have been indicated as so brilliantly Jummous 
become surface-forms soon after leaving the egg, and thus at 
their several stages more or Jess affect the three regions—of 
surface, mid-wate:, and bottom. . 

A survey of the life-histories of the several phosphfescent 
groups affords at present no reliable data for the foundation of a 
theory as to the functions of luminosity, especially in relation 
to food. No phosphorescent form is more generally devoured 
by fishes or other animals than that which 1s not; and, on the 
other hand, the possessor of lumigosity, 1f otherwise palatable, 
does not seem to escape capture. An examination of the 
stomachs of fishes makes this clear, except perhaps im the case 
of the hermng, which, however, is chiefly a surface-fish. 
Farther, it is not evident that such animals are luminous at all 
times, for it is only under stimalation that many exhibit the 
phenomenon. 

Moreover, the iiregulanty of its occurrence in animals pos- 
sessing the same structure and habits in every respect, strengthens 
the view just expressed. Thus, while Pholas dactylus h&s been 
known from the days of Pliny to be luminous, the common 
Pholas crispata 13 not so endowed. Two annelids abound 


Sept. 17, 1885] , 





NATURE 


481 





between tide-marks (Harmothoe imbricata and Polynoe floccosa), 
and closely 1esemble each other m habits and appearance ; yet 
one 18s bnghtly luminous, while the other shows no trace. 
Instead of lunng animals for prey, or affording facilities for 
being easily pieyed upon, the possessors of phosphorescence in 
the annelids are often the inhabitants of tubes, or are commen- 
salistic on starfishes. Indeed, every variety of condition accom- 
panies the presence of phosphorescence in the several groups, so 
that the greatest care 1s necessary in making deductions, 
especially if these are to have a wide application. 

In the foregoing brief outline of the remarkable phenomenon 
of phosphorescence as it affects marine animals, itis apparent 
that, though a considerable increase in our spew eis has taken 
place during the last quarter of a centwy, much more yet 
remains to be done. I, however, confidently look forward for 
further advances, in this as well as in other departments, to the 
manne laboratories of the country—I mean such institutions as 
those now in working order at Granton, St. Andrews, and Tarbet, 
as well as the larger establishment proposed to be erected by the 
Biological Association at Plymouth. These laboratories, it is 
true, have been tardily instituted, but it is satisfactory to think 
that at last the zeal and methods of the workers have, and will 
have, a better field for their exercise than formerly, and that the 
zoology of the fisheries will obtain that attention which its 
importance to the country necessitates. 


SECTION E. 


GEOGRAPHY, 


OPENING ADDRESS BY GENERAL J. T. WALKER, C.B., 
LL.D., F.R.S., F.R.G.S., PRESIDENT oF THE SECTION. 


My predecessors in this chair have claimed for geography a 
range of science which may be said to be practically unlimited ; 
for it comprehends the history of the earth itself, and of all the 
life to be met with on the surface of the earth, from the first 
beginnings of things, and through their subsequent development 
onwards to their present conditional status ; it 18 associated in a 
greater or less degree with every other department of know- 
ledge and is a remarkable exemplification of the mutual inter- 
dependence and correlation of the physical sciences, for while 
all other branches of science aie incomplete without some know- 
ledge of geography, it 1s incomplete without some knowledge of 
each and all of them. a 

Such claims on behalf of geography would, not many years 
ago, have been considered extravagant and exaggerated; a 
popular encyclopsedia which is still of some note defines geo- 
giaphy to be simply the science which describes the surface of 
the earth, and somewhat querulously complains that geographical 
treatises contain matter not unfrequently taken from statistics, 
natural philosophy, and history which it declares to be irrelevant 
and not properly admissible into such treatises. And in a 
popular sense geography is still commonly ‘suggestive only of 
such a knowledge of locality as may be acquired from maps and 
charts, with their graphical delmeations of whatever exists on 
the surface of the earth, and of the various natural or artificial 
boundary lmes of the peoples and states between whom the 
surface is divided. But the Biitish Association and the Royal 
Geographical Society have successfully mamtained that scientific 
geography 1s not restricted in its scope to a mere knowledge of 

ty—though that ın itself is a very ımportant factor in what- 
ever apperțains to the intercourse and mutual relations of man- 

* kind—but embraces all that relates to the structure and existing 
configmation of the earth, and takes cognisance of the vaued 
conditions of all the Life, both animal and vegetable, which 1s 
nurtured and supported by the earth ; it studies the side hghts 
which the general configuration of sui face throws on the character 
of each locafity as a home and support of hfe, and it examines 
with special interest the mfluence which that character has 
exerted on the social and political conditions of different races 
and peoples. 

And geography does not merely devote its attention to the 
existing orde: of things as now displayed to our gaze ; in alliance 
with geology it studies the history of a distant past, when the 
features of the earth’s surface were not precisely as now, and lands 
which we sẹ high above our honzon lay deep beneath the ocean, 
and life existed ın other forms, whose mute records we possess in 
the fossils—the /déha-Adat or written stones as‘they are signific- 
antly called by the people of Afghanistan—which, after long 


e 

lying entombed among the rocks, are presented to modern sight 
as revelations of life’s early dawn ; it investigates what Baron 
Richtofen describes as the reciprocal causal relations of the 
three kingddms—land, water, and atmosphere ; ıt seeks to de 
termine the processes by which in some parts of the globe con- 
tments were built up with thew varied sculpture of mountain 
and valley, of highly elevated plateau and low lymg plam, of 
lakes and mland seas, and great nver systems,—while in other 
parts land was depressed below the sea level, or broken up 
into the islands which are now dotting the surface of the ocean ; 
and it endeavours to trace a process of continuous evolution of 
life from the primary and simplest types which perished in the 
early ages of the earth’s history, to the latest and most highly 
developed types which are now flourshmg around us. Gomg 
back still further ıt searches for evidence of the first innings 
of the material universe ; 1t looks beyond the orbit of the most 
distant planet of the solar system, and scrutinises the boundless 
regions of stellar space to find, in the widely scattered paiticles 
of the nebule, the ngs of new solar systems and new 
worlds such as ours; there it may be said to behold as in a 
minor the formation of our own planet as a fwd yan mass 
thrown off with great velocity from its sun, and rapidly revolving, 
and then becoming spheroidal, and slowly cooling and solidifying, 
and finally acquiring the crust which was to become an abode 
for life, the stage whereon man was to play out the diama of his 
planetary existence, and be held all the while fast imprisoned 
and out of touch with the surroundmg universe. 

More then this we would seek to know, but in vain; m 
passing from the early dawn of matter to that of life, science 
finds its caeer of wonderful achievement in the one duection 
exchanged for farlure and disappoitment in the other; it cannot 
discover the origin of life ın any of its existing maternal forms, 
nor trace to its birthplace the spiritual lfe which exerts such 
an influence on what is material; ıt cannot ascertain whether 
man had a prior existence as different from his present existence 
as the first begmnings of his planet home differed from its 
present condition; it cannot gauge the truth of the poet’s 
prescient conception that 

“ Our birth is but a sleep and a forgetting ; 
The soul that rises with us, our Lfe’s star, 


Hath had elsewhere its setting 
And cometh from afar” 


It whispers faint suggestions regarding the possible future of 
the planet; but when questioned as to what is to follow the 
coming soul’s setting of man, the planet’s chief goy and 
dignity, ıt has nothing to reply, but ıs hopelessly dumb and 
inarticulate. 


Scientific geography embraces a wide range of subjects, wider 
than can be claimed for any other department of science. Thus 
the President of this Section has a vast field from which to 
gather subjects for his opening address. I shall, however, re- 
strict my addiess to the subject with which I am most familiar, 
and give you some account of the Survey of India, and more 

aiticularly of the laboms of the trigonometrical or geodetic 
ranch of that survey, in which the best years of my life have 
been passed. , i 

I must begin by poini out that the survey operations in 
India have been very varied ın nature, and constitute a blending 
together of many diverse ingredients. Their origin was purely 
European, nothing in the shape of a general survey having been 
executed under the previous Asiatic Governments; lands had 
been measured in certain localities, but merely with a view to 
acquiring some idea of the relative areas of properties, in as- 
sessing on individuals the share of the revenne levied on a com- 
munity ; but other factors than area—such as richness or poverty 
of sol, and proximity or absence of water—ifluenced the 
assessment, and often in a greater degree, so that very exact 
measurements of area were not wanted for revenue purposes and 
no other reason then suggested itself why lands should be ac- 
curately measured. The value of accurate maps of individual 
properties, with every boundary clearly and exactly laid down, 
was not thought of in India in those days, and indeed has only 
of late years begun to be recognised by even the British Govern- 
ment. The idea of a general geographical suivey never sug- 
gested itself to the Asiatic mind Thus when Enghshmen came 
to settle ın India, one of their first acts was to make eee Aia 
the tracts of country over which their influence was exten ; 
and as that influence increased, so the survey became devgloped 
from a rude and rapid primary delineation of the broad facts of 
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kenem gtogiaphy, to an elaborately executed and autistic de- 
neation of the topography of the country, and in some pro- 
vinces tø the mappmg of every field and individual property. 
Thus there have been three ordeis or classes of survey, and these 
may be respectively designated geographical, topographical, and 
cadastral ; all thee have frequently been canied on fart passu, 
but in different regions, demanding more or less elaborate suwivey 
according as they happened to be more or less under Butish in- 
fluence. There is also the Gieat Tiigonometrical or Geodetic 
Suivey, by which the graphical surveys are controlled, collated, 
and co-ordinated, as I will presently explam. 

Swvey operations in India began along the coast-lines before 
the commencement of the seventeenth century, the sailors pre- 
ceding the land surveyors by upwards of a century. e 
Directors of the East India Company, recognising the importance 
of correct geographical information for their mercantile enter- 
prises, appointed Richard Hakluyt, Archdeacon of Westminster, 
their historiographer and custodian of the journals of East Indian 
voyages, 1n the year 1601, within a few weeks of the establish- 
ment of the company by Royal Charter. Hakluyt gave lectures 
todhe students at Oxford, and 1s said by Fuller to have been the 
first to exhibit the old and imperfect maps and the new and re- 
vised maps for comparison in the common schools, ‘‘to the 
singular pleasure and great contentment of his auditory” The 
first “general map of India was published in 1752 by the cele- 
brated Fiench geographer D’Anville, and was a meritorious 
compilation from the existing charts of coast-lines and itmeraries 
of travellers. But the Fathe: of Indian Geography, as he has 
been called, was Major Rennell, who landed eta as a mid- 
shipman of the Royal Navy in 1760, distinguished himself in the 
blockade of Pondicheny, was employed for a time ın making 
surveys of the coast between the Paumben Passage and Calcutta, 
was appointed Surveyor of the East India Company’s dominions 
in Bengal in 1764, was one of the fist officers to receive a com- 
mission in the Bengal Engineers on its formation, and in 1767 
was raised to the position of Surveyor-General. Bengal was not 
in those days the tranquil country we have known it for so many 
yems, but was infested by numerous bands of brigands who pro- 
fessed to be religious devotees, and with whom Rennell came 
into collision ın the course of one of his surveying expeditions, 
and was desperately wounded ; he had to be taken 300 miles in 
an open boat for medical assistance, the natives meanwhile ap- 
plying onions to his wounds as a cataplasm. His labours in the 
survey of Bengal lasted over a period of nineteen years, and em- 
braced an area of about 300,000 square miles, extending from the 
eastern boundaries of Lower Bengal to Agia, and from the 
Himalayas to the borders of Bandelkand and Chota Nagpur. 
Ill-health then compelled him to retire from the service on a small 
pension and 1eturn to England; but not caring, as he said, to 
eat the bread of idleness, he immediately set himself to the uti- 
lisation of the large mass of geographical materials laid up and 
peuslung in what was then called the India House ; he published 
numerous charts and maps, and eventually brought out his great 
wo1k on Indian Geography, the “Memor of a map of Hindos- 
tan,” which went through several editions ; this was followed by 
his Geographical Syste n of Herodotus, and various other works 
of interest and importance. His labours in England extended 
over a period of thirty-five years, and their great merits have been 
universally acknowledged. 

Rennell’s system of field-work m Bengal was a survey of routes 
checked and combined by astionomical determinations of the 
latitude and the longitude, and a similar system was adopted in 
all other paits of India until the commencement of the present 
century. But in course of time the astronomical basis was found 
to be inadequate to the requirements of a general survey of all 
India, as the errors in the astronomical observations were lable 
materially to exceed those of the survey, if executed with fairly 

ood instruments and moderate cae. Now this was no new 
Sion, for alieady early ın the eighteenth century the French 
Jesuits who were making a survey of China—with the hope of 
securing the protection of the Emperor, which they considered 
necessaly to favou: the progress of Christianity—had deliberately 
abandoned the astronomical method and employed triangulation 
instead. Writing m the name of the missionaries who were 
associated with him in the survey, Père Regis enters fully into 
the relatrve advantages of the two methods, and gives the 
fiponomen ical the preference, as best suited to enable the work 
to be executed ın a manner worthy the trust reposed in them by 
a wise prince, Who judged it of the greatest importance to his 
State. $ Thus,” he says, “we flatter ourselves we have followed 


the surest course, and even the only one practicable in prosecuting 
the gieatest geographical work that was ever performed according 
to the rules of art.” 

What was tiue in those days ıs true still; points whose 
relative positions have been fixed by any triangulation of mode- 
rate accuracy present a more satisfactory and reliable basis for 
topographical survey than points fixed astonomically. Though 
the luna: theo1y has been greatly developed sufice those days by 
the labours of eminent mathematicians, and the accmacy of the 
lunai tables and star catalogues is much increased, absolute 
longitudes are still not susceptible of ready determination with 
great exactitude ; moreover, aIl astronomical observations, whether 
of latitude or longitude, are liable to other than intiinsic errors, 
which arise from deflection of the plumb-line under the mfuence 
of local attractions, and which of themselves materially exceed 
the errors that would be generated m any fairly executed 
triangulation of a not excessive length, say not exceeding 500 
nules, 

Thus at the close of the last century Major Lambton, of the 
33rd Regiment, drew up a project for a general triangulation of 
Southern India. It was strongly supported by his commanding 
officer—Colonel Wellesley, afterwards the Duke of Wellington 
—and was readily sanctioned by the Madras Government ; for a 
large accession of teriitory in the centre of the peninsula had 
been recently acquired, as the result of the Mysore campaign, 
by which fee communication had been opened between the east 
and west coasts of Coromandel and Malabar; and the proposed 
triangulation would not merely furnish a basis for new surveys, 
but connect together various isolated surveys which had already 
been completed or were then in progress. The Great Tngono- 
metrical Survey of India owes its ougin as such, and its simul- 
taneous inception as a geodetic survey, to Major Lambton, who 
pointed out that the tigonometrical stations must needs have 
thew latitudes and longitudes determined for future reference 
just as the discarded astronomical stations, not however by direct 
observation, but by processes of calculation requiring a know- 
ledge of the earth’s figure and dimensions. But at that time the 
elements of the earth's figue were not known with much exacti- 
tude, for all the best geodetic arcs had been measured in high 
latitudes, the single short and somewhat questionable arc of 
Peiu being the only one situated in the vicinity of the equator. 
Thus additional arcs ın low latitudes, as those of India, were 
greatly needed and might be furmshed by Lambton. He took 
care to set this forth very distinctly in the programme which he 
diew up for the consideration of the Madras Government, 
remarking that there was thus something still left as a desidera- 
tum for the science of geodesy, which his operations might 
supply, and that he would rejoice indeed should ıt come wi 
his province ‘‘to make observations tendmg to elucidate so 
sublime a subject.” 

Lambton commenced operations by measuring a base line and 
a small meridional arc near Madras, and then, casting a set of 
triangles over the southern penmsula, he converted the triangles 
on the central meridian into a portion of what is now known as 
the Great Arc of India, measuring its angles with extreme cate, 
and checking the triangulation by base lines measured at distances 
of two to thiee degrees apart in latitude. His principal instru- 
ments were a steel measuring*chain, a great theodolite, and a 
zemth sector, each of which had a history of its own before 
coming into his hands. The chain and zenith sector were sent 
from England with Lord Macartney’s Embassy to the Emperor 
of China, as gifts for presentation to that potentate, who un- 
fortunately did not appreciate their value and declined to“accept 
them ; they were then made over to Dr. Dinwiddie, the astronomer 
to the embassy, who took them to India for sale. The theodolite 
was constructed in England for Lambton, on the model of one in 
use on the Ordnance Survey ; on its passage to India it was cap- 
tured by the French frigate, the Premontaise, and landed at 
Mauritius, but eventually it wal forwarded to its deStmation by 
the chivalrous French Governor, De Caen, with a complimentary 
letter to the Governor of Madras. 

Lambton was assisted for a short time by Captain Kater, 
whose name is now best known in connection with pendulum 
experiments and the employment of the seconds’ pendulum as a 
standard of length; but fo. many yeais afterwards he had no 
officer to assist him. At first he met with much opposition from 
advocates of the discarded astronomical method, o insisted 
on its being sufficiently accurate and more economical than the tri- 
gonometiical. But he was warmly supported by Maskelyne, the_ 
Astronomer-Royal m England; and soon had an opportunity 
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of demonstrating the astronomical method to be fallacious, 
for its determination of the breadth of the peninsula in the latitude 
of Madias was proved by the triangulation to be forty miles in 
error. Still, for several yeais he never received a word of 
sympathy, encomagement, or advice either from the Govern- 
ment or fiom the Royal Society. A foreign nation was the first 
to recognise the importance of his services to science, the Fiench 
Institute electing him a corresponding member in 1817. After 
this, honours and applause quickly followed from his own countiy- 
men In 1818 the Governor-General of India—then the Marquis 
of Hastngs—decided that the survey should be withdrawn from 
the supervision of a local Goveinment and placed under the 
Supreme Goveinment, with a view to its extension over all 
India, remaiking at the same time that he was ‘‘not aware that 
with minds of a certan order he might lay himself open to the 
idle imputation of vainly seeking to partake the gale of public 
favow and applause which the labours of Colonel Lambton had 
recently attracted ;” but as the survey had reached the northern 
limits of the Madras Presidency, its transfer to the Supreme 
Goveinment, if it was to be further extended, had become a 
necessity. He directed the transfer to be made, and the survey 
to be called in future the Great Tiigonometrical Survey of India. 
Noticing tha! the intense mental and bodily labour of conduct 

it was being performed by Lambton alone, that his rank an 
advancing age demanded some relief fiom such severe fatigue, 
and faither, that it was not right that an undertaking of such 
importance should hang on the life of a single individual, the 
Governor-General appointed two officers to assist him—Captain 
Everest, as chief assistant in the geodetic operations ; and Dr. 
Voysey, as surgeon and geologist. Five years afterwards Lambton 
died, at the ageof seventy The happy possessor of an unusually 
robust and energetic constitution and a genial temperament, he 
seems to have scarcely known a day’s illness, though he never 
spared himself nor shrank from subjecting himself to privations 
and exposure which even Everest thought reckless and unjustifi- 
able. These he accepted as a matter of course, saying little about 
them, and devoting bus life calmly and unostentatiously to the 
interests of science and the service of his country. 

Everest’s career in the survey commenced disastrously. He 
was deputed by Lambton to cany a tuangulation from Hydra- 
bad, in the Nizam’s territory, eastwards to the coast, crossing 
the forest-clad and fever-haunted basin of the Godavery river, 
a region which he described as ‘‘a dreadful wilderness, than 
which no part of the earth was more dieary, desolate, and fatal ” 
Indignant at bemg taken there, his escort, a detachment of the 
Nizam’s troops, mutinied, and soon afterwards he and_ his 
assistants, and almost all the men of his native establishment, 
were stricken down by a malignant fever; many died on the 
spot, and the survivors had to be carried into Hydrabad, whence 
litteis and vehicles of all desciiptions, and the whole of the 
pasne elephants, were despatched to their succour. To recover 

health Everest was compelled to leave India for a while and 
pioceed to the Cape of Good Hope, where he remained fou three 
years. He availed himself of the opportunity to inspect Lacaille’s 
meridional aic, which, when compaired with the aics north of the 
equator, indicated that the opposite hemispheres of the globe 
were seemingly of different elljpticities. He succeeded in 
tracing this anomaly to an error in the astronomical amplitude 
of the mc, which had been caused by deflection of the plumb- 
line at the ends of the aic, under the influence of the attraction 
of neighbouring mountains. Thus he became aware of the 
necessity of placing the astronomical stations of the Indian arcs 
at points where the plumb-line would not be liable to material 
deflection by the attraction of neighbouring mountain ranges, 
Shortly after his 1eturn to India Lambton died, and Everest 
succeeded him, and immediately concentrated his energies on 
the extension of the Great Arc northwaids. He soon came to 
the conclusiog that his instrumenta] equipment, though good for 
the time when it was procured, and ampl safficient br ordinary 
geographical purposes, was inadequate Dr the requirements of 
geodesy, and generally mnferioi to the equipments of the geodetic 
surveys then in progiess in Europe He therefore proceeded to 
Europe to study the procedure of the English and Fiench surveys, 
and also to obtain a sup} ly of new mstiıuments of the latest and 
most improved forms., e Court of Directors of the Honourable 
East India Company accorded a most liberal assent to all his 
proposals, ard gave him carte blanche to provide himself with 
whatever he considered desuable to satisfy all the requirements 
of science. 

Everest returned to India with his new instrumental equipment 
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in 1830, a year that marks the tansition of the character 
of the operations from an order of accuracy which was sufficient 
as a basis for the giaphical delineation of a comparatively small 
portion of th® eath’s surface, to the higher precision and refine- 
ment which modern geodesists have deemed essentially necessary 


for the determination of the figure and dimensions of the earth 
as a whole. He immediately introduced an important modifica- 
tion of the general design of the principal triangulation, which 
up to that time had been thrown as a network over the country 
on either side of the Great Arc, as in the Enghsh survey and 
many others; but he abandoned this method, and, adopting 
that of the French survey instead, he devised a system of 
meridianal chains to be canied at intervals of about 1° apart, and 
tied together by longitudinal chains at intervals of about 5°, 
the whole forming, from its resemblance to the homely culinary 
utensil with which we are all familiar, what has been called the 
gridiron system in contradistinction to the network. The entire 
triangulation was to 1est on base-lines to be measured with the 
new Colby apparatus of compensation bars and microscopes 
which had been constructed to supersede the measming chain 
the Emperor of China had rejected; the base-lines were to be 
placed at the intersections of the longitudinal chains of triangles 
with the central meridional or axial chain, and also at the further 
angles of the gridiions on each side. Latitudes were to be 
measured at certain of the stations of the central chain, with 
new attronomical circles in place of the old zemth sector, to give 
the required meridional arcs of amplitude. Two radical ım- 
provements on all previous procedure were introduced in the 
measurement of the principal angles, one affecting the observa- 
tions, the other the objects observed. The great theodolites 
were manipulated in sach a manner as not merely to reduce the 
effects of accidental errors by numerous repetitions in the usual 
way, but absolutely to eliminate all periodic errors of graduation 
hy systematic changes of the position of the azimuthal circle 
relatively to the telescope, in the course of the complete series 
of measures of every angle. The objects formerly observed 
had been caiins of stones or other opaque signals ; for these 
Everest substituted luminous signals, lamps by night, and, by 
day, hehotiopes which were manipulated to refiect the sun's rays 
through diaphragms of small aperture, in pencils appearing like 
bright stars, and capable of penetrating a dense atmosphere 
through which distant opaque objects could not be seen. 
Eveest’s piogramme of procedure furmshed the guiding 
principles on which the operations were carried out dung the 
penod of half a century which intervened between their 
commencement under his superintendence and the completion 
of the principal triangulation under myself. The external chains 
have necessanly been taken along the winding comse of the 
frontier and coast lines instead of the direct and more symmetri- 
cal lunes of the mendians and the parallels of latitude. The 
number of the internal meridional chains has latterly been 
dimmished by widening the spaces between them, and m two 
instances a principal chain has been dispensed with because, 
before it could be taken ın hand, a good secondary triangulation 
had been caned over the area for which ıt was intended to 
provide. But these are departures from the letter rather than 
the spuit of Eveiest’s programme which has been faithfully 
followed throughout, fist by his immediate successor, Sir 
Andrew Waugh, and afterwards by myself, thus affording an 
instance of the ımpress of a single mind on the work of half a 
century which is probably unique in the annals of India; for 
there, as is well known, changes of peisonal adminishation are 
frequent, and are not uncommonly followed by changes of 
procedure. : 
The physical features of a country necessarily exercise a 
considerable fluence on the operations of any survey that may 
be carried over it, and moie particularly on those of a geodetic 
survey, of which no portion is allowed to fall below a cettain 
standaid of precision. Every variety of feature, of scenery, 
and of climate that is to be met with anywhere on the earth’s 
surface between the equator and the arctic regions has its analogue 
between the highlands of Cental Asia and the ocean, which 
define the limits of the area covered by the Indian survey. 
Thus in some parts the operations were accomplished with ease, 
celerity, and enjoyment, while in others they were very difficult 
and slow of progress, always entailing gieat exposuie, and at 
times very deadly. In an open country, dotted with hills and 
commanding eminences, they advanced as on ve¢lvet ; in close 
country, foiest-clad or covered with other obstacles to distant 
vision, they were greatly retarded, for there it became necessary 
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either to raise the stations to a sufficient height to overlook all 
surrounding obstacles, or to render them mutually visible by 
cleafing the lines between them ; and both these processes are 
more or less tedious and costly. There are many tracts of forest 
and jungle which greatly impeded the operations, not merely 
because of the physical difficulties they presented, but because 
they teemed with malaria, and were very deadly during the 
greater portion of the year, and more particularly immediately 
after the rainy seasons, when the atmosphere is usually clearest 
and most favourable for distant observations. At first tracts of 
forest, covering extensive plains, were considered impracticable ; 
thus Lambton carried his network over the open country, and 
pal re it whenever it reached a great plain covered with forest 
and devoid of hills; but Everest’s system would not permit of 
any break of continuity, nor the abandonment of any chain 
which was required to complete a gridiron; it has been carned 
out in all its integrity, often mie much sacrifice of life, but 
never with any shiinking on the part of the suvey officers from 
carrying out what it had become a point of honour with them 
to accomplish, and the accomplishment of which the Govern- 
* ment come to regard as a matter of course. We have 
already seen how the progress of Everest’s first chatn of triangles 
was suddenly anested because he and all his people were struck 
down by malaia in the pestilential regions of the Godavery 
basin. That cham remained untouched for fifty years; it was 
then resumed and completed, but with the loss of the executive 
officer, Mr. George Shelverton, who succumbed when be had 
not yet reached, but was within sight of, the east coast line, the 
goal towards which his labours were directed. Many regions, 
as the basin of the Mahanaddi, the valley of Assam, the hill 
1anges of Tipperah, Chittagong, Airacan, and Burma, and 
those to the east of Moulmem and Tennasserim, which form the 
boundary between the British and the Siamese territories, are 
coveied with dense forest, up to the summits of the peaks which 
had to be adopted as the sites of the survey stations. As a rule 
the 1 eaks were far from the nearest habitation, and they could 
not be reached until pathways to them had been cut through 
forests tangled with a dense undergrowth of tropical jungle, 
not unfrequently large areas had to be cleared on the summits to 
open out the view of the surrounding country. Here the physical 
difficulties to be overcome were very considerable, and they were 
mereased by the necessity that arose, in almost every instance, 
of importing labourers fiom a great distance to peiform the 
necessiry clearances, But the broad belt of forest tract known 
a» the Terai, which is situated in the plains at the feet of the 
Nepalese Himalayas, was the most formidable region of all, 
because the climate was very deadly for a great portion of the 
year, and more paiticulaily during the season when the atmo- 
sphere was most favourable for the observations, though the 
physical difficulties were not so gieat as in the hill tracts just 
mentioned, and labour was more easily procuable. Lying on 
the British frontier, at the northern extremities of no less than 
ten of the mendional chains of triangles, it had necessarily to 
be operated in to some extent, and Everest wished to carry the 
several chains across ıt, on to the outer Himalayan range, and 
then to connect them together by a longitudinal chain running 
along the range from east to west, completing the gridiron m 
this quarter. But the range was a portion of the Nepalese 
territories, and all Europeans—excepting those attached to the 
British embassy at Khatmandu—were debarred fiom entering 
any part of Nepal, by treaty with the British Government. 
Everest hoped that the rulers of Nepal might make an exception 
in hus favour for the prosecution of a scientific survey; and 
when he found they would not, he urged the Government to 
compel them to give his surveyors access, at least, to their out- 
lying hills ; but he urged in vam, for the Government would 
not ran the risk of embarking in a wai with Nepal for purely 
scientific purposes. Thus the connecting cham of triangles— 
now known as the N.E Longitudinal Series—had to be carried 
through the whole length of the Te1a1, a distance of about 
509 miles, which involved the construction of over 100 towers— 
raised to a height of about 3¢ feet to overlook the earth’s 
curvature—and the cleaiance of about 2,000 miles of line through 
forest and jungle to render the towers mutually visible. It 
required no small courage on Everests pait to plunge his 
sutveyors into this region ; he endeavoured to minimise the risks 
as much as possible by taking up the longitudinal chain in 
sections, bit by bit, on the completion of the successive meridional 
chains, and thus apportioning ıt between several survey parties, 
each Operating in the Terai for a short time, instead of assigning 


it to a sinvle party to execute continuously from end to end, as 
all the other chains of triangles. But notwithstanding these 
precautions, the peril was great, and the mortality among both 
officers and men was very considerable ; greater than in many 
a famous battle, says Mr. Clements Markham, in an eloquent 
passage in his Memoir of the Indian Surveys, in which he 
claims for the suiveyors who were employed on these operations 
—with no hope of reward other than the favourable notice of 
their immediate chief and colleagues—merit for more perilous 
and honourable achievement than much of the military service 
which is plentifully rewarded by the praises of men and prizes of 
all kinds, 

Everest retired in 1843, and was succeeded by Waugh, who 
applied himself energetically to the completion of the several 
chains of triangles exterior to the Great Arc, for which he 
obtamed a substantial addition to the existing equipment of 

t theodolites. It was under him that the formidable 
ongitudinal series though the Terai, which had been begun 
by Everest, was chiefly carried out. He personally initiated the 
determination of the positions and heights of the principal snow 
peaks of the Himalayan ranges; and he did much for the 
advancement of the general topography of India, which had 
somewhat languished under his predecessor, who had devoted 
himself chiefly to the geodetic operations. He retired in 1861, 
and I sacceeded to the charge of the Great Trgonometrical 
Survey. The last chain of the principal triangulation was 
completed in 1882, shortly before my own retuement. 

OF the general character of the operations, ıt may be asserted 
without hesitation that a degree of accuracy and precision has 
been attained which has been reached by few and surpassed by 
none of the gieat national surveys carried out in other parts of 
the world, and which leaves nothing to be desired even for 
the requirements of geodesy; a very considerable majority of 
the principal angles have been measured with the gieat 24-inch 
and 36-mch theodolite, and thei theoretical probable error 
averages about a quarter of a second; of the linear measure- 
ments the probable error, so far as calculable, may be taken as 
not exceeding the two-millionth part of any measured length 
And as regards the extent of the tuangulation, if we ignore 
the pmmary network in Southern India, and all secondary 
triangulation, however valuable for geographical puiposes, we 


still have a number of principal chains — metidional, 
longitudinal, and oblique—of which the aggregate length is 
17,300 miles, which contain 9,230 first-class “angles ob- 


served, and rest on eleven base-lines measured with the 
Colby apparatus of compensation bars and microscopes. 
This prodigious amount of field-work furnishes an enormous 
mass of interdependent angular and lmear measures ; and eaeh of 
these 1s fallible ın some degree, for, great as was the accuracy 
and care with which they had severally been executed, perfect 
accuracy of measurement is as yet beyond human achievement ; 
thus every circuit of triangles, every closing on a base-line, 
and even every single triangle, presented discrepancies the mag- 
nitude of which was greater or less according as derived from a 
combination of many, or only of a few, of the fallible facts of 
observation. Thus, when the field operations were approaching 
their termination, the questign arose as to how these facts were 
to be harmonised and rendered consistent throughout, which was 
a very seiious matter considering their great number. The strict 
application of mathematical theory to a problem of this nature 
requires the adjustment to be effected by the application of a 
correction to every fact of observation, not arbitrarily, but in 
such a manner as to give it its proper weight, neither more nor 
less, in the final investigation, and ın this the whole of the facts 
must be treated simultaneonsly. That would lave involved the 
simultaneous solution of upwards of 4,000 equatidns between 
9,230 unknown quantities, by what 1s called the method of 
minimum squares, and I negd scarcely say that % ıs practically 
impossible to solve such a number of equations between so many 
unknown quantities by any method at all. Thus a compromise 
had to be made between the theoretically desirable and the 
practically possible. It would be out of place here to attempt 
to describe the method of treatment which was eventually 
adopted, after much thought and deliberation ; I will merely 
say that the bulk of the triangulation was divided into five 
sections, each of which was treated in succession with as close 
approximation to the mathematically mgorous method as was 
practically possible ; but even then the mass of simultaneous in- 
terdependent calculation to be performed in each instance was 
enormous, I believe greatly exceeding anything of the kind as 
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yet attempted in any other survey. But the happy result of all 
this labour was that the final corrections of the angles were for 
the most part very minute, less than the theoretical probable 
errors of the angles, and thus fairly applicable without taking 
any liberties with the facts of observation. If the attnbute of 
beauty may eve: be bestowed on such things as small numerical 
quantities, 1t may surely be accorded to these notable results of 
very laborious calcylations, which, while in themselves so small, 
were so admirably effective in mtroducing harmony and precision 
throughout the entire triangulation. 

If now we turn once more to what Lambton calls “‘the sub- 
lume science of geodesy,” which was held ın such high regard by 
both hım and Everest, we shall find that the great meridional 
arc between Cape Comorin and the Himalayas, on which they 
laboured with so much energy and devotion, 1s not the only con- 
turbution to that science to which the Indian triangulation is 
subservient, but every chain of tnangles—mendional, longi 
tudinal, or obliqae—may be made to throw light either on 
geodesy, the science of the figure of the earth, or on geognosy, 
the science of the earth’s tenor structure, when combined with 
corresponding astronomical arcs of amplitude. Thus each of the 
several meridional chams of tiangles may be utilised in this 
way, as their prototype has been, by having latitude observations 
taken at certain of their stations to give meridional arcs ; and the 
several longitudinal chains of tiiangles may also be utilised—im 
combination with the main lines of telegraph—by electro- 
telegraphic determinations of differential longitudes to give arcs 
of parallel When the stations of the triangulation which are 
resorted to for the astronomical observations are situated in 
localities where the normal to the surface coimcides fairly with 
the corresponding normal to the earth’s figure, the result 1s 
valuable as a contribution to geodesy , when the normal to the 
surface is sensibly deflected by local attraction, the result gives a 
measure of the deflection which 1s valuable as a contaibution to 
geognosy. 

Having regaid to these circumstances, I moved the Govern- 
ment to supply the Tmgonometrical Survey with the necessary 
instruments for the measurement of the supplemental astronom- 
ical arcs ; and as officers became available on the gradual com- 
pletion of the successive chains of triangles, I employed some of 
them in the required determinations of latitude and differential 
longitude. It so happened that about the same time geodesists 
in Europe began to recognise the advantages to science to be 
acquued by connecting the triangulations of the different nation- 
alites togetherp and supplementing them with arcs of amplitude. 
The ‘‘ International Geodetic Association for the Measurement 
of Degrees in Europe” was formed im consequence, and it has 
been, and ıs still, actively employed in carrying out this object ; 
in India, however, the triangulation was complete and connected 
throughout, so that only the astronomical amplitudes were 
wanting They are still in progress, but already meridional 
chains, aggregating 1,840 miles in length, and lying to the west 
of the Great Are, have been converted into meridional arcs; and 
the three longitudinal chains, from Madras to Mangalore, from 
Bombay to Vizagapatam, and from Kurrachee vta Calcutta to 
Chittagong, of which the aggiegate length 1s 2,600 miles, have 
been converted into arcs of parallel. In the former the opera- 
tions follow the meridional course of the chains of triangles ; in 
the latter they follow the principal lines of the electric telegraph, 
which sometimes diverge greatly from the direction of the longt- 
tudinal chains of tuangles, the two only intersecting at occasional 
points; the astronomical stations are therefore placed at the 
tiigonometrical pomts which may happen to be nearest the 
telegiaph lmeg, whether on the meridional or on the longitudinal 
chains, end their positions are invariably so selected as to form 


self-verificatory circuits which are usually of a triangular form, — 


presenting three differential arcs of longitude ; each of these arcs 
is measured independently as 1egards the astronomical work— 
though for the third arc there is usually no independent telegiaph 
line but only a coupling of the lines for the first and second arcs 
—and this has been proved to give such an excellent check on 
mhe accuracy of the operations, that it 1s not too much to say that 
mo taleseapnie longitude operations ate entirely reliable which 
have not been verified ın some such manner. 
Through the courtesy of Colonel Stotherd, Director-General 
«of the Ordnance Survey, I am enabled to exhibit two charts, one 
of the triangulation of India, the other of that of Europe, which 
Ihave recently been enlarged to the same scale m the Ordnance 
Survey Office at Southampton for purposes of comparison. The 
“irst is taken from the offcial chart of the Indian Survey, and 


shows the great meridional and longitudinal chains andeLamb- 
ton’s network of principal triangles, the positions of the base- 
lines measured with the Colby apparatus, the latitude apd the 
differential longitude stations, the triangular circuits of the long:- 
tudinal arcs, are stations of the pendulum and the tidal operations 
which will be noticed presently, and the secondary tnangulations 
to fix the peaks of the Himalayan and Sulimani ranges, and the 
positions of Bangkok in Siam and Kandahar m Afghanistan, the 
extreme eastern and western points yet reached. The chart of 
the European triangulation has been enlarged from one published 
by the International Geodetic Association of Europe; in it 
special prominence 1s given to the Russian meridional arc, which 
extends from the Danube to the Arctic Ocean, and is 25° 20’ in 
length, and to the combined English and French meridional arc, 

22° 10 in length, which extends from the Balearic Island of 
Formentera ın the Mediterranean, to Saxavord in the Shetland 
Islands. The aggregate length of the meridional arcs already 
completed ın Inda 1s about equal to that of the English, French, 

and Russian ares combined; but the longest in India 1s about 

14° shorter than the Russian. As reg: longitudinal arcs, I 

believe the two which were first measured in India, and were, 
employed shortly afterwards by Colonel Clarke in his last unvestt- 
gation of the figure of the Earth, are the only ones which have 

as yet been deemed sufficiently accurate to be made use of ın 
such investigations, though arcs of much greater length have 
been measured nm Ewope. It would be interesting, if time per- 
mitted, to set forth the salent points of divergence between the 
systems of the Indian and the European surveys; I will only 
mention that in the southern part of the Russian arc, for a space 
of about 8° from the Duna to the Dneister, a vast plam, covered 
with immense and almost impenetrable forests, presented great 
obstacles to the prosecution of the work; the difficulty was 
overcome by the erection of a laige number of lofty stations of 
observation, wooden scaffoldings which were 120 and even as 
much as 146 feet high, to overlook the forests. In Indian 
forests, as the Terai on the borders between British and Nepalese 
territories, the stations were rarely raised to a greater height 
than 30 feet, or just sufficient to overtop the cuivature, and all 
trees and other obstacles were cleared away on the lines between 
them; this was found the most expeditious and economical 

process. The stations were very substantial, with a central 
mason pilar, for the support of a t theodolite, which was 

polated. om the surrounding platform for the support of the 
observer. The lofty Russian scaffoldings only sufficed for small 
theodolites, and they were so liable to wake and vibration, that 

the theodolites had to be fitted with two telescopes to be pomted 
simultaneously by two observers at the pair of stations, the 
angle between which was being measuied. 

All the modein geodetic data of the-Indian suivey that were 
available up to the year 1880 weie utilised by Colonel A. R. 
Clarke, c-b., of the Ordnance Survey, in the last of the very 
valuable investigations of the Figure of the Earth which he has 
undertaken from time to time. It will be obvious that new data 
tend to modify in some degiee the conclusions derived from 
previous data, for the figure of so large a globe as our eaith is 
not to be exactly determined fiom measurements carried over a 
few narrow belts of its superficies. Thus thirty years ago it was 
inferred that the equator was sensibly elliptic—and not circular, 
as had been generally assumed—with its major axis in longitude 
15° 34’ east of Greenwich ; but later mvestigations mdicate a far 
smaller ellipticity, and place the major axis in west longitude 
8° 15. More significant evidence of the influence of new facts 
of observation m modifying previous conclusions is furnished by 
the French national standard of 1 , the metre, which was 
fixed at the ten-millionth part of the length of the earth’s 
mendional quadrant, as deduced from the best geodetic data 
available up to the end of the last century ; but it is now found 
to be nearly sgyyth part Jess than the magnitude which it is 
supposed to represent, the difference being about a hundred 
times greater than what would now be considered an allowable 
eiror ın an important national standard of measure. 

The Indian survey has also made valuable contributions to 
geodesy and geognosy in an elaborate series of pendulum observ- 
ations for determining variations of gravity, which throws light 
both on the giand vauiation from the poles to the equator that 
governs the ellipticity, and on the local and irregular vanatons 
depending on the constitution of the interior of the earth’s crust. 
They were commenced in 1865 by Captain J. P. Basevi, on the 
recommendation of Genera! Sabine and the Council ef the Royal 
Society, with two pendulums, one of which the General pad 
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swung in his notable operations which extend from a little below 
the i oa to within 10° of the pole. Captain Basevi had nearly 
comp eted the operations ın India, and had taken swings at a 
number of the stations of the Great Arc and gt various other 
points near mountain ranges and coast lines, when he died of 
exposure in 1871 at a station on the high table-lands of the Him- 
alayas, while mvestigating the force of gravity under mountain 
1anges. Major Heaviside swung the pendulums at the remaining 
Indian stations, then at Aden and Ismailia on the way back to 
England, and finally at the base station, the Kew Observatory. 
Afterwards they and a third pendulum were swung at Kew and 
Greenwich by Lieutenant-Colonel Herschel, who took all three 
to America, swung them at Washington, and then handed them 
over to officeis of the United States Coast Survey, by whom they 
have been swung at San Francisco, Auckland, Sydney, Singa- 
pore, and in Japan. 

The pendulum operations in India have been successful in 
1emoving from the geodetic operations the reproach which had 
latterly been cast on them, that their value has become much 
diminished since the discovery that the attraction of the Hima- 
layan mountains 15 so much greater than had previously been 
suspected, that ıt may have matenally deflected the plumb-line 
at a large number of the astronomical stations of the Great Arc, 
and injurtously influenced the observations. Everest considered 
the effects of the Himalayan attraction to be immaterial at any 
distance exc sixty miles from the feet of the mountains ; 
but in his days the full extent and elevation of the mountam 
masses was unknown, and their magnitude was greatly under- 
estimated. Afterwards, when the magnitude became better 
known, Archdeacon Pratt of Calcutta, a mathematician of great 
eminence, calculated that they would materially attract the plumb- 
lne at points many hundred miles distant; he also found that 
everywhere between the Himalayas and the ocean, the excess of 
density of the land of the continent as compared with the water 
of the ocean would combine with the Himalayan attiaction and 
increase the deflection of the plumb-line noithwards, towards 
the great mountain ranges, and that under the joint influence of 
the Himalayas and the ocean the level of the sea at Kurrachee 
would be 1aised 560 feet above the level at Cape Comomn. 

But as a matter of fact the Indian arc gave a value of the 
earth’s ellipticity which agreed sufficiently closely with the values 
derived from the arcs measuied in all other quarters of the globe, 
to show that ıt could not have been largely distorted by deflec- 
tions of the plumb-lne, thus it appeared that whereas Everest 
might have slightly underestumated the Himalayan attraction, 
Piatt must have greatly overestimated it. Hus calculations were 
however based on iehable data, and were indubitably correct. 
For some time the contiadiction remamed unexplained, but 
eventually Sir Geoige Airy put forward the hypothesis that the 
influence of the Himalayan masses must be counteracted by some 
compensatory disposition of the matter of the eaith’s ciust ım- 
mediately below them, and in which they are rooted ; he suggested 
that the bases of the mountains had sunk to some depth Into a 
fluid lava which he concetved to exit below the eaith’s crust, and 
that the sinking had caused a displacement of dense matter by 
lighter matter below, which would tend to compensate for the 
excess of matter above. Now Pratt’s calculations had reference 
only to the visible mountain and oceanic masses, and their attrac- 
tive influences—the former positive, the latter negative—in a 
horizontal direction ; he had no data for investigating the density 
of the crust of the earth below either the mountams on the one 
hand, or the bed of the ocean on the other. The pendulum ob- 
servations furnished the first direct measures of the vei tical force 
of giavity in different localities which were obtained, and these 
measures revealed two broad facts regaiding the disposition of 
the invisible matter below , first, that the foice of gravity dimin- 
ishes as the mountains aie approached, and 1s very much less on 
the summit of the highly elevated Himalayan table-lands than 
can be accounted for otherwise than by a deficiency of matter 
below ; secondly, Ibat it increases as the ocean ıs approached, 
and is greater on islands than can be accounted for otherwise than 
by an excess of matter below. Assummg gravity to be normal 
on the coast lines, the mean observed increase at the island sta- 
tions was such as to cause a seconds’ pendulum to gain three 
seconds daily, and the mean observed decrease in the interior of 
the Continent would have caused the pendulum to lose 24 
seconds daily at stations averaging 1,200 feet above the sea level, 
5 seconds at 3,800 feet, and about 22 seconds at 15,400 feet— 
the higheSt elevation reached—in excess of the normal loss of 
rate due to height above the sea. 


y- 


Pratt was strongly opposed to the hypothesis of a substratum, 
or magma, of fluid igneous iock beneath the mountains; he 
assumed the earth to be solid thioughout, and regarded the 
mountains as an expansion of the invisible matter below, which 
thus becomes attenuated and lighter than ıt 1s under regions of 
less elevation, and more particularly m the depressions and con- 
tiactions below the bed of the ocean. And certainly we seem 
to have more reason to conclude that the mountains emanate 
from the subjacent matter of the eaith’s crust than that they are 
as wholly independent of it as if they were formed of stuff shot 
from passing meteors and asteroids ; any severance of continuity 
and association between the visible above and the visible below 
appears, on the face of it, to be decidedly improbable. 

The hypothesis of sub-contmental attenuation and sub-oceanic 
condensation of matter 1s suppoited by the two aics of longitude 
on the parallels of Madias and Bombay; for at the extreme 
points of these arcs, which are situated on the opposite coast hnes, 
the horizontal attraction has been found to be not landwaids, as 
might have been anticipated, but seawards, showing that the de 
ficient density of the sea as compared with the land 1s more thane 
compensated by the greater density of the matter under the 
ocean than of that under the land. 

While on the subject of the constitution of the earth’s crust, 
I may draw attention to the cicumstance that the tidal observ 
ations which have been canied on at a number of points on the 
coasts of India, as a part of the operations of the Survey, tendi 
to show that the earth 1s solid to its core, and that the geologica™ 
hypothesis of a fwd intenor is untenable. They have beer 
analysed by Prof. G. H. Darwin, with a view to the dete:min- 
ation of a numerical estimate of the rigidity of the earth, and he 
has ascertained that whilst there is some evidence of a udal 
yielding of the earth’s mass, that yielding is certainly small, ang 
the effective rigidity is very considerable, not so great as that o, 
steel, as was at first surmised, but sufficient to afford an impoitans 
confi mation of the justice of Sir Wiliam Thomson’s conclusior 
as to the great rigidity. i 

The Indian i observations have been employed by 
Colonel Clarke, in combination with those taken 1n other part: 
of the globe, to determine the earth’s elliptiaty Formerly ther: 
was wont to be a material difference between the ellipticitier 
which were respectively derived from pendulum observations anc 
direct geodetic measurements, the former being somewhat greate 
than yy, the latter somewhat less than yy, but as new anc 
more exact data became available, the values derived fiom thes: 
two essentially independent sources became smore and more 
accordant, and they now nearly agree in the value yhy» 

As a part of the pendulum operations, a determination of the 
length of the seconds’ pendulum was made at Kew by Majo 
Heaviside, with the pendulum which had been employed fo1 tho 
same purpose by Kater early ın the present century, when leading 
men of science m England believed that in the event of th. 
national «tandard yard being destroyed or lost, the length mighs 
be reproduced at any time with the aid of a reversible pendulum 
In consequence of this behef an Act of Parliament was passe 
in 1824 which defined the relations between the imperial and th 
seconds’ pendulum, the length of the forme: being to that of th 
latter—swung in the latitude of London, 1n a vacuum and at th 
level of the sea—in the proportion of 36 inches to 39°1393 inches 
Thus, while the Fien fook for then unit of length the ter 
millionth pat of the earths’ meridional quadrant, the Enghs 
took the pendulum swinging seconds ın the latitude of Londor 
In case of loss the yard 1s obviously recoverable more readily an 
inexpensively by reference to the pendulum than the metre b 
reference to the quadrant; it 1s also recoverable with greater am 
curacy ; still the accuracy 1s not nearly what would-now be deeme 
indis able for the determination of a national standard « 
length, and it is now generally admitted that every pendulum hs 
ceitain latent defects, the influence of which cannot be exact] 
ascertained. Thus the ment cannot be relied dn + 
a suitable one for determinations of ‘Xbsolute length 
but, on the other hand, so long as its condition reman. 
unaltered, it is the most reliable instrument yet discovere 
for differential dete:minations of the vanations of gravity. J 
truth, however, the pendulum 1s a very wearisome instrument * 
sl Boe even for this purpose, for it has to be swung many da, 
and with constant care and attention to give a single satisfacto’ 
determination ; thus if such a thing can be invented and perfectn 
as a good differential giavity meter, light and portable, wi 
which satisfactory results can te obfamed in a few hours, inste 
of many days, the boon to science will be very great. 
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The trigonometrical operations fix with extieme accuracy two 
«of the co-ordinates—the latitude and longitude—which define 
the positions of the principal stations ; but the third co-ordinate, 
she height, is not susceptible of being determined by such oper- 
vions with anything hke the same Acie of accuracy, because 
of the variations of ,refiaction to which rays of t passing 
hrough the lowe: strata of the atmosphere are liable, as the 
Smperstire of the suface of the giound changes in the course 
of the day. In the plains the apparent height of a station ten 
o twelve miles from the observe: bs been found to be upwards 
of 100 feet gieate: in the cool of the night than in the heat of 
he day, the refiaction being always positive when the lower at- 
«nospheric stiata are chilled and Jaden with dew, and negative 
vhen they are 1aiefied by the heat radiated from the surface of 
he ground. At hill stations the 1ays of light usually pass high 
above the surface of the ground, and the diurnal variations of 
efraction are compaiatively immaterial, and very good results 
re obtained by the expedient of taking the vertical observations 
setween reciprocating stations at the same hour of the day, and 
s nearly as possible at the time of minimum refiaction; but ım 
Mie plang this expedient does not usually suffice to give reliable 
ts The hill ranges of central and those of northern India 
re separated by a broad belt of plains, which embraces the 
eater portion of Sind, the Punjab, Rajputana, and the valley 
f the Ganges, and is crossed by a very large number of the 
nncipal chains of triangles, on the lines where the chart shows 
retches of comparatively small triangles, which are ın most 
stances of considerable length. ‘Thus it became necessary to 
an lines of spirit levels over these plains, from sea to sea, to 
Wheck the trigonometrical heights. The opportunity was taken 
dvantage of to connect all the levels whid had been executed 
va irmigation and other public works, and reduce them to a com- 
xon datum ; and eventually lines of level were carried along the 
ast and from sea to sea to connect the tidal stations. The 
ggregate length of the standard lines of level executed up to 
1e present time 1s nearly 10,000 miles, and an extensive series 
K charts of the levels derived fiom other departments of the 
aibhic service and reduced to the su.vey datum has already been 
ablished. 
The survey datum which has been adopted for all heights, 
hether deduced trgonometrically or by spint-levelling, is the 
ean sea level as determined, either for mination or veutfication, 
w tidal observations at several points on the coast lines. At 
‘st the observations were restricted to what was necessary for 
€ 1equirements of the survey, and their duration was limited 
a lunar month at each station. In 1872 more exact deter- 
inations were called for, to ascertaid whether gradual changes 
the relative level of land and sea were taking place at the 
ad of the Gulf of Cutch, as had been surmised by the geo- 
wical surveyors, and observations were taken for over a year at 
wee tidal stations on the coasts of the gulf, to be repeated 
sreafter when a sufficient period had elapsed to permit of a 
easurable change of level having taken place. Finally, in 
°75, the Government intimated that as ‘the great scientific 
vantages of a systematic record of tidal observations on Indian 
asts had been fiequently urged and ad mtted,” such observa- 
ens should be taken at all the principal ports and at such ponts 
the coast lines as were best suited for investigations of the 
ws ofthe tides. In accordanc: with these instructions, five years’ 
servations have been made at several points, and new stations 
2 taken up as the operations at the first ones are completed. 
The initiation of the later and more elaborate operations is 
e in great measure to the recommendations of the Tidal Com- 
ttee of the Brtish Association, of which Sir William Thom- 
1 was President. The tidal observations have been treated by 
‘method of harmonic analysis advocated by the Committee 
e constants for amplitude and epoch are determined for every 
al component, both of-long and of short periods, and with 
ir aid tide-tables aie now prepared apd published annually for 
h of the princfpal ports, and futher, it 1s with them that 
o0€ G. H.+Darwin made the mvestigations of the effective 
Kdity of the earth, which I have already mentioned. The 
y remarkable waves which were caused by the earthquake on 
cember 31, 188r, in the Bay of Bengal, and by the notable 
canic eruptions in the island of Kaakaon and the Straits of 
mda on August 27 and 28, 1883, were registered at several of 
tidal stations, and thus valuable evidence has been fuinished 
the velocities @f both the ealth-wave and the ocean-wave 
lich ae generated by such disturbances of the ordinarily 
escent condition of the ea:th’s cust. 


I must not close this account of the non-graphical, or*more 
purely scientific, operations of the great Tngonometrical Survey 
of India without saying something of the officers who were*em- 
ployed thereon, unde: the successive superintendence of Everest, 
Waugh, and myself. A considerable majonty were military, 
from all branches of the army—the cavalry and infantry, as well 
as the corps of engineers and artillery; the remainder were 
civilians, mostly promoted from the subordinate grades. Promi- 
nent shares m the operations were taken by Lieutenant Renny, 
Bengal Engineers, afterwards well known in this neighbourhood 
as Colonel Renny Tailyour, of Borrowfield in Forfarshire, of 
whom and his contemporary, Lieutenant Waugh, Everest, re- 
tiring, 1eported im teims of the highest commendation; by 
Reginald Walker, of the Bengal Engineers, George Logan, 
Geoige Shelveiton, and Henry Beverley, all of whom fell victims 
to jungle fever; by Strange, F.R.S., of the Madras Cavalry, 
whose name is associated with the construction of the modern 

eodetic struments of the Survey; by Jacob—afterwards 

vernment Astionomer at Madras—Rivers and Haig, all of 
the Bombay Engineers; Tennant, C.I.E., F.R.S., Bengal 
Engineers, afterwards Master of the Mint in Calcutta; Mont- 
gomerie, F,R.S., of the Bengal Engineers, whose name is best 
remembered in connechon with the Trans-Himalayan geo- 
graphical operations; James Basevi, of the Bengal Engineers, 
who so sadly died of exposure while aged on the pendulum 
operations in the higher Himalayas; Branfill, of the Bengal 
Cavalry; Thuullier, Carter, Campbell, Trotter, Heaviside, 
Rogers, Hill, and Bard, F.R.S, all engineer officers; also 
Hennessey, C.LE., F.R.S, M.A., Herschel, F.R.S., and 
Cole, M.A., whose names are intımately associated with the 
collateral mathematical investigations and the final reduction of 
the principal triangulation, 

e Tngonometrical Survey owes very much to the liberal 
and even generous support which it has 'nveriabiy received from 
the Supieme Government, with the sanction an appioval, first 
of the Directors of the East India Company, and afterwards of 
the Secretary of State for India. In times of war and financial 
embarrassment the scope of the operations has been curtailed, 
the establishments have been reduced, and some of the military 
officers sent to join the armies in the field ; but whatever the 
crisis, the operations have never been wholly ded. Even 
during the troubles of 1857-58, followmg the mutmy of the 
native army, they were carried on in some parts of the country, 
though arrested in others ; and the then Viceroy, Lord Canning, 
on receiving the reports of the progress of the operations during 
that eventiul period, immediately acknowledged them to the 
Surveyor-General, Colonel Waugh, in a letter from which the 
following extract is taken: 

“I cannot resist telling you at once with how much satis- 
faction I have seen these papers. It is a pleasure to turn fiom 
the tioubles and anxieties with which India ıs still beset, and to 
find that a gigantic work,“ of permanent peaceful usefulness, and 
one which will assuredly take the highest 1ank as a work of 
scientific labour and skill, has been steadily and rapidly pro- 
gressing through all the turmoil of the last two years.’ 

The operations have been uninfluenced by changes of personnel 
in the administration of the Indian Empne, as vernoi- 
Generals and Viceroys succeeded each other, but have met with 
uniform and consistent support and encouragement. It may 
well be doubted whether any similar undertaking, ın any other 
part of the would, has been equally favoured and as munificently 
maintained 

In conclusion I must state that I have putposely said noth 
of the giaphical operations executed m the Trgonometrical an 
other branches of the Smvey of India, because they are more 
generally known, their results appear in maps which speak for 
themselves, and time would not permit of my attempting to 
descnbe them also. They comprise, first, the general topo- 
giaphy of all India, mostly on the standard scale of y inch to 
the mile; secondly, See aon surveys and explorations of 
regions beyond the Buitish frontier, notably such as are being 
carried on at the present time on,the Russo-Afghan frontier, by 
Mayor Holdich and other officers of the Survey ; ¢Airdly, the so- 
called Revenue Survey of the British districts in the Bengal 
Presidency, which 1s simply a topographical survey on an enlarged 
scale—4 inches to the mtle—showing the boundaries and areas 
of villages for fiscal 1equirements ; and fourthly, the Cadastral 
Survey of certain of the British districts ın the B Piesi- 
dency, showing fields and the boundaties of all properties, on 
scales of 16 to 32 inches to the mile. There are also certam 
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large Scale surveys of portions of British distncts in the Madras 
and Bombay Presidencies, which, though undeitaken onginally 
for purely fiscal p by revenue and settlement officers 
working independently of the professional survey, have latterly 
been required to contnibnte their quota to the general topography 
of the country. And of late years a survey branch tae been 
added to the Forest Department, to provide it with working 
maps constructed for its own requirements on a larger scale than 
the standard topographical scale, but on a tngonometrical basis, 
and in co-operation with the Survey Depmtment. But this brief 
ves no sort of idea of the vast amount of valuable 
topographical and other work for the requirements of the local 
Admunistrations and the public at large—always toilsome, often 
perilous—which has been accomplished, quite apart from and in 
quantity far exceeding the non-graphical and more purely scientific 
work which I have been describing. Its magnitude and vanety are 
such that a mere list of the officers whe fave taken prominent 
shares in ıt, from first to last, would be too long to read to you. 
Three names, however, I must mention: frst, that of General 
Sır Henry Thuillier, who became Surveyor-General on the same 
day that I succeeded to the superintendence of the Great Trigo- 
nometrical Survey, and with whom I had the honour of co- 
operating for many years; under his administration a much 
larger amount of topography was executed than under any of 
his predecessors; and a great impetus was given to the litho- 
graphic, photographic, engra and other offices in which the 
maps of the survey are published ; secondly, that of Colonel 
Sconce, who became Deputy Surveyor-Geneial soon after my 
accession in 1878 to the Survey-Generalship, and with whom I 
was associated for some years, much to my giatification and ad- 
vantage, in various matters, but more particularly in the esta- 
blishment of cadastral surveys on a professional basis at a 
moderate cost, to render them more generally feasible, which 
was a matter of the utmost importance for the administration of 
the more highly populated portions of the British provinces ; 
and žłirdly, that of Lieutenant-Colonel Waterhouse, who has 
for many years supermtended the offices m which photography 
is employed, in combination with zncography and lithography, 
for the speedy reproduction en masse of the maps of the Sine, 
and has done much to develop the art of photogravure, whereby 
os te paerer cata may be reproduced with a 

of excellence rivalling the best copperplate e ving, 
and almost as speedily and cheaply as dona mm pen and A 
work are reproduced by photo-zincography. 

Mr Clements Markham’s Memor on the Indian Surveys gives 
the best account yet published of the several graphical surveys 
up to the year 1878. that year the Tngonometrical, Topo- 
graphical, and the Revenue branches, which up to that time had 
constituted three separate and almost independent departments, 
were amalgamated together into what is now officially designated 
“the Survey of India.” In the same year the chronicle so well 
commenced by Mr. Markham came to an end on his retirement 
from the India office—unfortunately, for it is a work of excel- 
lence in object and ın execution, and most encouraging to Indian 
surveyors, who find them labours recorded in it with intelligent 
appreciation and kindly recognition. 

unng the present one several papers by officers of the 
Survey will be read—one by Colonel Barron, in person, on the 
cadastral surveys ın the organisation of which he has taken a 
leading share ; by MajoriBaird, on the work of spint-levelling, 
which he supenntends conjointly with the tidal observations ; b 
Colonel Godwin Austen, on Lieutenant-Colonel Woodthoipe’s 
recent journey from Upper Assam to the Irawadi nver; by 
Colone Brankil, on the physical geography of Southern India ; 
and by Colonel Tanner, on portions of the Himalayas, and on 
recent ‘explorations ın Southern Tibet. Major Bailey will also 
read a paper onfthe forest surveys. 





< SECTION G 
MECHANICAL SCIENCE 


OPENING ADDRESS BY B. BAKER, M.InsT.C.E., PRESIDENT 
OF TRE SECTION 


Two hundred and fifty-seven Presidential Addresses of one 
kind and another have been delivered at meetings of the British 
Association since the members last mustered at Aberdeen I 
need hardly say that the candid friend who informed me of this 
interesting fact most effectually dispelled any illusion I may 


have previously entertained as to the possibility of preparing an 
address of sufficient novelty and suggestiveness to be worthy of 
your attention, and I can only hope that any shortcomings will 
be dealt with Ieniently by you. One compensating advantage 
obviously belongs to my late appearance in the field—I have 
257 models of style upon which to frame my address. My dis- 
tinguished predecessor, Sir Frederick Bramwell, has a style of 
bis own, m which wit and wisdom are combined in palatable 
proportions ; but were I to attempt this style I should doubtless 
incur the rebuke which a dramatic critic of Charles the Second’s 
time administered to a too ambitious imitator of a popular 
favourite: ‘‘ He's got his fiddle, but not his hands to play on’t.” 
I must search further back than last year, therefore, for a model 
of style, and the search reminds me that I labour under a double 
disadvantage : firstly, that only two addresses intervene between 
the present one and that of my partner, Mr. John Fowler, with 
whom I have so long had the honour of being associated, and 
whose professional experiences, as set forth in his address, are 
necessarily so largely identical with my own; and, secondly, 
that within the same period I have read before this Section two 
somewhat lengthy papers on the work which is at present chiefly 
engaging the attention of Mr Fowler and myself—the great 
Forth Buidge 

Although, for the reasons aforesaid, J am conscious that my 
address may fail in novelty, I cannot honestly profess to feel a 
difficulty m preparing an address of some kind, for the subjects 
embraced under the head of ‘‘ Mechanical Science” are so m- 
exhaustible that even the youngest student might safely accept 
the responsibility of speaking for an hour on some of. them. 
Prof. Rankine, addressing you thirty years ago, said it was welN 
understood that questions of pure or abstract mechanics form nos 
part of the subjects dealt with ın this Section. With character- 
istic clearness of conception and precision of language he told" 
you what the term ‘‘mechanical science” meant, and, after 
thirty years’ inteival, his words may be recalled with advantage 
to every one proposing to prepare an address or report for this 
Section. ‘‘ Mechanical science,” said Prof Rankine, ‘enables 
its possessor to plan a structure or mache for a given purpose 
iikot the necessity of copying some existent example; tom 
compute the theoretical limit of the strength and stability of e 
structure or the efficiency of a machine of a paiticular kind ; tc 
ascertain how far an actual structure or machine fails to attains 
that hmit, and to discover the cause and the remedy of suct 
shortcoming ; to determine to what extent, in yng dow» 
principles for practical use, it is advantageous’ for the sake om 
simplicity to deviate from the exactness required by pure science 
and to judge how far an existing practical rule 1s founded or 
reason, how far on custom, and how far on error.” There r 
thus an ample text for many discourses; but, as I am not writ 
ing a treatise on engineering, but merely dehvenng a brie 
address, I will confine my attention at present to a particula 
case of the branch of techanal science referied to in the lasi 
clause of Prof. Rankine’s definition, and will ask you to con 
sider how far the existing practical rules respecting the streagt¥! 
of metallic bridges are ‘‘ founded on reason, how far on custom 
and how far on error.” 

The first question obviously is, What ae the rules adopted by 
engineers and Governmentdepartments at the present time ?—ano 
it is one Dot easily answered. I have for some time past been re 
ceiving communications fiom leading Continental and America 
engineers, asking me what is my practice as regards the admise 
ible intensity of stress on non and steel bridges, and in replying 
have invited simlar communications from themselves. As » 
result I am able to say that at the present time absolute chao_ 
prevails The old foundations are shaken, and engineers hav 
not come to any agreement respecting the rebuilding of the 
stiucture. The variance in the str of existing bridges 
such as to be apparent to the educated eye without any caicule 
tion. If the wheels of aenimature broughamewere fitted to 
heavy cart the incident would excite the derision even of or 
street boys, and yet oqul want of reason and method is to b 
found in hundreds of bridges in all countries. It is an ope 
secret that nemly all the large railway companies are strengther 
ing their bridges, and necessarily so, for I could crte cases wher 
the working stress on the ion has exceeded- by 250 per cen’ 
that considered admissible by leading American and Germa 
bridge-builders in similar structures. 

In the case of old bridges the variance im Strength is ofte 
pary due to errors in hypothesis and miscalculation of stresse 

n the present day engineeis of all countries are in accord as 
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the principles of estimating the magnitude of the stresses on the 
different members of a structure, but not so in proportioning 
the members to resist those stiesses. The practical result is 
that a bridge which would be passed by the English Board of 
Trade would require to be strengthened 5 per cent. in some 
parts and 60 per cent. in others before it wouid be accepted by 
the German Government or by any of the leading railway com- 
panies in America. This undesirable state of affairs arises from 
the fact that in our own and some other countries many en- 

neers still persistently ignore the fact that a bar of iron may 

e broken in two ways—namely, by the single application of a 
heavy stress or by the 1.epeated application of a comparatively 
light stress. An athlete’s muscles have often been likened to a 
bar of iron, but, if “fatigue” be in question, the simile is very 
wide of the truth. Intermittent action—the alternative pull and 
thrust of the rower, or of the labourer turning a winch—is what 
the muscle likes and the bar of non abhors. Troopers dismount to 
rest their horses, but to releve a bar of iron temporarily of load 
only serves to fatigue it. Half a century ago Braithwaite cor- 
rectly attributed the failure of some girders, carrying a large 
brewery vat, to the vessel being sometimes full and sometimes 
empty, the repeated deflection, although imperceptibly slow and 
wholly fice from vibration, deteriorating the metal, until, in the 
course of years, the girders broke. These girders were of cast- 
non; but it was equally well known that wrought-iron was 
similarly affected, for ın 1842 Nasmyth called the attention of 
this Section to the fact that the ‘alternate strain ” ın axles 
rendered them weak and brittle, and suggested annealing as a 
remedy, he having found that an axle which would snap with 
one blow when worn would bear eighteen blows when new or 
after being annealed. 

So important a matter as the action of intermittent stresses 
could not escape the attention of the Royal Commissioners 
appointed in 1849 to consider the application of iron to railway 
structures, and some significant and sufficiently conclusive ex- 
periments were made by Capt. Douglas Dalton and others, Cast- 
iron bars 3 inches ba a and 13 feet 6 inches span between 
the supports were deflected, both by the slow action of a cam 
and the percussive action of a s g pendulum weight. When 
the deflection was that due to one-third of the breaking weight, 
about 50,000 successive bendings by the cam broke one of the 
bars, and about 1000 blows from the pendulum another. When 
the deflection was incieased from one-third to one-half, about 
500 applications of the cam, and 100 blows, sufficed to rupture 
two of the spesimens, Slow-moving weights on bars and on a 
small nile tele box girder gave analogous results; and the 
deduction drawn by the experimenters at the time was that 
“iron bars scarcely bear the reiterated application of one-third 
the breaking weight without injury, hence the prudence of 
always making beams capable of bearing six times the greatest 
weight that could be laid upon them.” 

Although these experiments were entirely confirmatory of all 
previous experience, they would appear to have little influenced 
the practice of engineers, since Fairbairn, more than ten years 
later, in a communication to this Section, said that opinions 
were still much divided upon the question whether the con- 
tinuous change of load which many wrought-iron structures 
undergo has any permanent effect upon their ulimate powers 
of resistance. To assist in settling the question he communicated 
to the Association the results of some experiments carried out 
by himself and Prof Unwin on a little riveted girder 20 feet 
span and 16 inches deep. Once more the same important but 
disregarded facts were enforced on the attention of engineers. 
About 5000 applications of a load equal to four-tenths of the 
calculated breaking load fractured the beam with the small ulti- 
mate deflection of three-eighths of an mch, and su uently, 
when repaired, the beam broke with one-third of the load and a 
deflection of but a quarter of an inch, which sufficiently indicated 
how small a margin the factor of safety of four, when current! 
adopted, allowed for defective matufactute, inferior material 
and errors in calculation. Still nothing was done, and the 
general practice of engineers and the Boaid of Trade regulations 
continued unaltered. 

Soon after the introduction of wrought-iron bridges on railways, 
the testimony of practical working was added to that of experi- 
ments. In 1848 several girder bridges of unduly light propor- 
tions were erected in America, and one of 66 feet span broke 
down under the action of the rollmg load in the same manner as 
Fairbairn’s httle experimental girder. Again, m early American 
timber bridges the vertical tie-rods were often subject to stresses 
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oscillating between I ton and ro tons per square inch and up- 
wards. Many of these broke, as did also the suspension bolts 
in platforms subjected to similar stresses. In my own ex- 
perience, dozens of broken flange-plates and angle-bais,°and 
hundreds of shdared rivets, have been the silent witnesses of the 
destructive action of a live load, Like evidence was afforded by 
early constructed iron ships deficient in girder strength. Under 
the alte:nating stresses due to the action of the waves weak- 
nesses not at first apparent would, in the course of time be 
developed, and additional strength, ın the way of stringers and 
otherwise, become imperative. 

If none of the preceding evidence had been forthcoming, the 
results of the historical series of experiments carried out by 
Wohler for the Prussian Ministry of Commerce would alone be 
conclusive. For the first time a truly scientific method of 
investigation was followed, and an attempt was made to deter- 
mine the laws governing the already proved destructive action 
of intermittent stresses. In previous experiments the bar or 
girder was alternately fully loaded and wholly relieved of load. 
Wohler was not satisfied with this, but tested also the result 
of a partial relief of load. The striking fact was soon 
evidenced on testing specimens under varying tensions, that the ® 
amount of the variation was as necessary to be considered as 
that of the maximum stress. Thus, an iron bar having a tensile 
strength of 24 tons per square inch broke with about 100,000 
applications of a stress ing from #i to 21 tons, but resisted 
4,000,000 applications of the 21 tons when the minimum stress 
was vaiied from s2/to 114 tons. The alternations of stress in 
the case of some test pieces numbered no less than 132,000,000 ; 
and too much credit cannot be bestowed by engineers upon 
Wohler for the ingenuity and patience which characterised his 
researches. As a result, it is proved beyond all further question 
that any bar or beam of cast iron, wrought iron, or steel may be 
fractuied by the continued repetition of comparatively small 
stresses, and that, as the differences of stress increase, the 
maximum stress capable of being sustained diminishes, 

Various formule based upon the preceding experiments have 
been proposed for the determination of the proper sectional 
area of the members of metallic structures. These formule differ 
in some essential respects, and doubtless many experiments are 
still required before any universally accepted rules can be laid 
down. Probably at the present time the engineers who have 
given the most attention to the subject are fairly in accord in 
holding that the admissible stress per square inch in a wrought- 
iron girder subject to a steady dead load would be one anda 
half tumes as great as that in a girder subject to a wholly hive 
load, and three times that allowable in members subject to 
alternate tensile and compressive stresses of equal intensity, such 
as the piston-rod of a steam-engine or the central ae 
of a lattice girder. If the alternations of stress to be guard 
against are not assumably infinite in number, but only occasional 
—as in wind bracing for huincane pressures, or in a vessel 
amongst exceptionally high waves—then the aforesaid ratio of 
3, 2, and I would not apply, but would more nearly approach 
the ratios 6, 5, and 4. 

Hundreds of existing railway bridges which carry twenty 
trains a day with perfect safety would break down quickly under 
twenty trains per hour. This fact was forced on my attention 
nearly twenty years ago by the fracture of a number of iron 
girders of ordinary strength under a five-minute train service. 
Similarly, when in New York last year I noticed, in the case 
of some hundreds of girders on the ‘‘ Elevated Railway,” that 
the alternate thrust and pull on the central diagonals from trains 
passing every two or three minutes had developed weaknesses 
which necessitated the bars being replaced by stronger ones after 
a very short service, Somewhat the same thing had to be done 
recently in this country with a bridge over the Trent, but the 
train service being small the life of the bars was measured by 
years instead of months. If ships were always amongst great 
waves the number going to the bottom would be largely 
increased, for, according to Mr. John, late of Lloyd's, ‘‘many 
large merchant steamers afloat are so deficient in longitudinal 
strength that they are hable under certain conditions of sea to 
be strained in the upper works to a tension of from 8 to g tons 
per square inch, and to a compression of from 6 to 7 tons— 
stresses which the experiments already referred to proved would 
cause failure after a definite number of repetitions. Similarly, 
on taking ground or being dry-docked with a heavy cargo on 
board, it has been shown that vessels are liable fo stresses of 
over II tons per square inch on the reverse frames, but no 
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peimanent injury iesults from such high stiesses, because the 
number of repetitions 1s necessarily very limited. 

It appears natmal enough to every one that a piece even of the 
toughest wire should be quickly bioken if bent, backwaid and 
forward to a sharp angle; but, perhaps, only to locomonve and 
maine engineers does it appear equally natwal that the same 
result would follow in time if the bending were so small as to be 
quite imperceptible to the eye. A locomotive crank axle bends 
but 1-34th of an inch, and astraight driving axle the still smaller 
amount of I-64th of an inch under the heaviest bending stresses 
to which they are subject, and yet their life ıs limited. Dwing 
the year 1883 one iron axle m fifty bioke in running, and one in 
fifteen was renewed in consequence of defects, Taking non 
and steel axles together, the number then in use on the 1ailways 
of the United Kingdcm was 14,848, and of these, 911 required 
renewal during the year. Similarly, during the past three years 
no less than 228 ocean steamers weie disabled Ly bioken shafts, 
the average safe hfe of which 1s said to be about thee or four 
years. In other woids, expeience has pioved that a very 
moderate stiess alte:natiig fiom tension to compression, if 
repeated about one hundred million times, will cause fracture as 


® suiely as a sharp Lending to an angle repeated perhaps only ten 


times 

I have myself made many experiments with a view to elucidate 
the laws affecting the strength of ion- and steel-work subject to 
frequent alternations of stress. Perhaps the most suggestive 
series was one in which I si byected flat steel Fars about 3 feet 
long, in pairs, to repeated bendings until one bar bioke, and 
then testing the surviving bar urde: direct tensile and cempiess- 
ive stresses to ascertain to what extent the metal had deterior- 
ated. It had come under my notice, as a practical engineer, 
that if the compression members of a stiuctwe were unduly 
weak the fact became quickly evident, perhaps under the test 
load ; but xf, on the other hand, the tension members were weak, 
no evidence might appear of the fact until frequent repetition of 
stresses during several years had caused them to fracture with- 
out any measurable elongation of the metal. In the case of 
crank-shafts, also, the fracture is invariably due to a tearing 
and not a crushing action. It appeared to me, therefore, 
eminently probable that repetition of stresses might be far more 
prejudicial to tension than to compression members, and, if so, 
the fact ought to be taken account of m pioportioning a 
stuctwe, 

This proved to ‘be the case in my experiments. Foi example, 
the companion bars to those which had broken with 18,000 
reversals of a stress less than half the original breaking weight 
behaved, when tested as columns thirty diameteis in length, 
precisely the same as similar bars which had done no work at 
all, whereas when tested in tension the elongation was reduced 
fiom the original 25 per cent. to 2'5 per cent., and the fiactme 
appeared to indicate that the bais had been made of thiee 
different kinds of steel imperfectly welded together, Wuh a 
stress reduced by one-fourth the number of bendings 1equired to 
bieak the bais was increased to 1,200,000, In this instance the 
calculated maximum working stiess on the extreme fibies was 
43 per cent. of the direct ultimate tensile resistance of the steel, 
and about 30 per cent. of the stress the tar was capable of sus- 
taining as a beam under the single application of a load. Of 
couse, the bars failed by tension, and the extieme fibres had 
thus deteriorated as rega:ds tensile stiesses to the extent indi- 
cated by the above peicentages. Tested as a column, however, 
the injury the bar had received from the 1,200,coo bendings was 
inappreciable. The ductility was of couse very largely reduced, 
but ductility is a quality of comparatively httle importance when 
a material is in compression. ere is no ductility in the slender 
Gothic stone columns of our cathedrals, which, though heavily 
stressed, have carried their loads for centuries. As I found 
repeated bendings raised the limit of elasticity, I rather antici- 
fated finding an increased iesistance from this cause in long 
columns. This did not prove to be the cage, nor did I find any 
diffeience in short columns four diameters in length. 

“In addition to the preceding experiments with 1ectangolar 
bars, I have tested the endurande of many revolving shafts of 
cast iron, wrought iron, and steel, with similar results. About 
5000 reversals of a stress equal to one-half the static breaking 
weight sufficed generally to cause the snapping of a shaft of any 
of the above materials, When the stress was reduced and the 
number of applications increased, I found the relative endurance 
of solid beams to be more nearly proportional to the tensile 
strength of the metal than to the breaking weight of the beam, 





a distinction of great importance where axles, springs, and 
similar things are concerned. Many of my experiments were 
singularly suggestive. Thus, ıt was instructive to see a bar of 
cast iron loaded with a weight which, according to Fairbaiin’s 
expeliments, it should have carried for a long series of years, 
broken in two minutes when set gently rotating. Also to find 
a bar of the finest mild steel so changed in constitution by some 
months of rotation as to offer no advantages either in stiength 
or toughness over a new cast-iron bar of the same section. 

Although, as already stated, many more expeiiments are 
required tèfore universally acceptable iules can he laid down, I 
bave thoroughly convinced myself that, where stresses of varying 
intensity occur, tension and compression membeis should be 
treated on an entnely different basis. Tf, in the case of a tension 
member, the sectional area be increased 50 per cent. because 
the stress, instead of being constant, ranges from nil to the 
maximum, then I think 20 per cent, mmcrease would be a hbeval 
allowance in the case of a compression member, I have also 
satisfied myself that 1f a metallic railway bridge is to be built at 
a minimum first cost, and be fiee from all future charges for 
structural maintenance, it is essentiol to vary the working stress 
upon the metal within very wide limits, regard being had not 
merely to the effect of intermittent stresses, but to the 
1elative limits of elasticity in tension and compression members 
even under a steady load. 

Why an ciginally stiong and ductile metal should become 
weak and brittle under the frequent 1epetition of a moderate 
sircss has not yet been explained. Lord Bacon touched upon 
tke subject two or thiee centuries ago, but you may consider his 
explanation not wholly satisfactory. He said, ‘‘ Of bodies, some 
are fiagile, and some are tough and notfiagile. Of fragility, the 
cause 1s an impotency to be extended, and the cause of this 
maptness ıs the small quantity of spints.’ 1 am sorry to have no 
better explanation to offer, but whatever may be the immediate 
cause of fragility, no doubt exists that ıt is induced in metals by 
frequent bendings, such as a railway biidge undergoes. This 
fact, howeve1, is not 1ecognised in our Board’of Trade Regula- 
tions, which ieman as they were in the dark ages, as do those 
of the Ministry of Public Works of France and other counties, 
With us it is simply provided that the stress on an iion bridge 
must not exceed 5 tons per square inch on the effective secticn 
of the metal. In Fiance it is still worse, as the limiting stress 
of iather under 4 tons per «quae inch is estimated upon the 
gross section, regardless of the extent to which the plates may 
be perme by nyet holes, In neither case is any :egaid had 
im the rules to mtermittent stresses or the flexure of compression 
membeis. In Austria the iegulations make a small provision 
for these elements ; and Amenican specifications meke a large one, 
the hmuting stresses, stead of being constant at 5 tons, ag with 
us, ianging fiom about 24 tons to 6} tons per square inch, 
according to cncumstances. It 1s hardly necessary that I should 
say more to justify my statement that, as the admissible 
intensity of stress on metallic bridges, absolute chaos prevails. 

Engineers must remember that if satisfactory rules are to be 
framed, they, and not Gove:nmental departments, must take the 
initiative. In former days the Bntish Association did much to 
dnect the altention of engineers to this important matter, but, so 
far as I know, the subject has been dropped for the past twenty 
yems, and I have ventured, therefore, to bring it before you 
again in some detail. We are heie avowedly for the advance- 
ment of science, and I have not been deteired by the dryness of 
the subject from soliciting your attention to a branch of science 
which 1s sadly in need of advancement. 

Had I been addressing a less scientific andiencel might have 
been tempted rather to boast of the achievements of engineers 
than to point out their shortcomings. The progress in many 
branches of mechanical science during the past fifty years has 
exceeded the anticipation of the most far-seeing. Fifty years 
ago the chaman of the Starkton and DarlingtowRailuay, when 
asked by a Parliamentary committee if he thought any farther 
improvements would be possible on 1ailways, replied that he 
understood in future all new railways would have a high eaith- 
work bank on each side to ie engines toppling over the 
embankments, and to arest hot ashes, which continually set fire 
to neighbouring stacks, but in other respects he appeared to 
think perfection was attained. Shortly before the introduction 
of locomotives it was also thought perfection was attained when 
low trucks were attached to the lains to carry the horses over 
the portions of the line where descending grades prevailed, and 
all the newspapers announced, with a great flourish of trumpets, 
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that a year’s experience showed the saving ın hoiseflesh to be 
fully 33 per cent. 

Although these views seem childlike enough from om present 
standpoint, I have no doubt that as able and enterprising 
engineers existed prior to the age of steam and steel as exist 
now, and their work was as beneficial to mankind, though 
different im direction. In the umportant matter of water supply 
to towns, indeed, I -doubt whether, having reference to facility 
of execution, even greater works weie not done 2000 years ago 
than now, Herodotus speaks of a tunnel 8 feet square, and 
nearly a mle long, dnven though a mountam in order to 
supply the city of Samos with water; and his statement, though 
long doubted, was verified in 1882 through the abbot of a 
neighbouing cloiste: accidentally unearthing some stone slabs 
The German Archeeological Society sent ont Ernst Fabricius to 
make a complete survey of the work, and the record reads like 
that of a modein engineering undertaking. Thus, from a 
covered iese1von in the hills proceeded an arched conduit about 
tooo yards long, partly driven as a tunnel and partly executed 
on the “cut and cover” system adopted on the London under- 

ound railway. The tunnel proper, more than 1100 yards in 

ength, was hewn by hammer and chisel through the solid liine- 

stone rock. It was duven from the two ends like the great 
Alpine tunnels, without mtermediate shafts, and the engineers 
of 2400 years ago might well be congratulated foi getting only 
some dozen feet out of level and little more out of line. Fiom 
the lower end of the tunnel branches were constructed to supply 
the city mains and fountaims, and the explorers found ventilating 
shafts and side entiances, eaithenwate socket-pipes with cement 
joints, and other inteiesting details connected with the water- 
supply of towns. 

In the matter of masonry bridges, also, as great works were 
undertaken some centuries ago as in 1ecent times Sir John 
Rennie stated, in his presidential address at the Institute of 
Civil Engineeis, that the bridge across the Dee at Chester was 
the “ largest stone arch on record.” That ıs not so. The Dee 
Bridge consists of a single segmental arch 200 feet span and 
42 feet rise; but across the Adda, in Northein Italy, was built, 
m the year 1377—more than 500 years ago—a similar segmental 
arch bridge of no less than 237 feet span and 68 feet rise. 
Feiario not long since published an account of this, for the 
period, colossal work, from which it would appear that its life 
was but thirty-nine years, the bridge having been destroyed for 
military reasons on December’21, 1416. I believe our American 
cousins claim fò have built the biggest existing stone arch bridge 
in the world—that across the Cabin Johns Creek ; but the span, 
afier all, 1s only 2{5 feet, or 10 per cent. smaller than the 500- 
year-old bridge. In timber bridges, doubtless, the Americans 
will ever head the list, for the bridge of 340 feet span built 
across the Schuylkill three-quarters of a century ago will pro- 
bably never be surpassed. Our ancestors were splendid workers 
in stone and timber, and, if they had been in possession of an 
unlimited supply of iron and steel I fear there would have been 
little left for modein bndge-builders to onginate. 

The labours of the present generation of engineers are light- 
ened beyond all estimate by labour-saving appliances. To prove 
how much the world is indebted to students of this branch of 
mechanical science, and how 1apid js the development of a really 
good mechanical notion, it is only necessary to refer to the 
numerous hydraulic appliances of the kind first introduced forty 
years ago by a distingmshed past-Piesident, Sir W. G Arm- 
stong Addiessing you in 1854, Sir William Armstrong ex- 
plained that the object he had in view from the first was ‘to 
provide, in substitation of wanual labour, a method of work: 

a multiplicity of machines, intermittent in their action an 
extending over a luge mea, by means of transmitted power, 
produced by a steam-engine and accumulated at one central 
point.” The number of cases in which this method of working 
1s a desideratgm, or even indispegsable, would appear to be 
limitless, I should be sorry, indeed, to have anything to do 
with building the Forth Bridge if hydraulic apphances were not 
at hand to do a giant's work Let me shortly describe to you 
what we are doing there at the present time. More than 42,000 
tons of steel plates and bars have to be bent, planed, drilled, 
and i1veted together before or after erection, and hydraulic 
apphances are used throughout. The plates are handled in the 
shops by numerous little hydraulic cranes of special design, 
without any Gomplication of multiplying sheaves, the whole arm 
raised with the load by a 4-inch t-acting 1am of 6 feet 
stroke. A total length of no less than 60 mules of steel plates, 
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1anging in thickness fiom 14 inches to finch, have to be bent to 
radu of from 6 feet to 9 inches, which is done ın heavy cast-won 
dies squeezed together by four rams of 24 inches in diameter, 
and the same stroke, With the ordinary working piessure of 
1000 Ibs. pei square inch, the power of the press is thus about 
1750 tons Some 3000 pieces, shaped like the hd of a box, 
15 inches by 12 :nches wide, with a 3-inch deep 1im all iound, 
were required to be made of -mch steel plate, and this was 
easily effected in two heats by a couple of strokes of a 14-inch 
iam. In numberless other instances steady hydraulic presswe 
has been substituted by Mr. Airol, our able contractor, for the 
usual cutting and welding under the blacksmith’s hammer. 

Hydraulic appliances are also an indispensable pait of the 
scheme for erecting the great 1700 feet spans. Massive girders 
will be put together at a low level, and be hoisted as high as the 
top of Bt Paul’s Cathedial by hydraulic power. Continuous 
girders, nearly a thhd of a mile in length, will be similaly 
raised. Not only the girdeis, but woikmen, their sheds, cranes, 
and appliances will be caned up steadily and imperceptibly as 
the work of erection proceeds, on platfoims weighing in some 
instances more than I0co tons, It 1s hardly necessary to say 
that every 11vet in the biidge will be closed up by hydraulic® 
power, the machines being in many instances of novel design, 
specially adapted to the work. Thus the bed-plates, which in 
ordmary bridges are simple castings, in the Forth Bndge aie 
necessarily built up of numerous steel plates, the size of each 
bed-plate being 37 feet long by 17 feet 6 inches wide. To gnp 
together the 47 separate plates into a solid mass, 3800 rivets 
14 inches in diameter with counteisunk heads on both sides are 
required, and, remembering that the least dimension of the bed- 
plate is 17 feet 6 inches, ıt will be seen that the ordinary ‘‘ gap ”- 
1iveter would not be applicable. A special machine was there- 
fore designed by Mr Arrol, consisting of a pair of girders and 
a pair of rams, between which the bed-plate to be riveted to- 
gether lies. A double ram machine had for like reasons to be 
devised for riveting up the great tubular struts of the budge. 

Not merely in the superstructure, but in the construction of 
the foundations, were hydraulic appliances of a novel character 
indispensable at the Forth Bndge. Huge wrought-iron caissons 
or cylinders, 70 feet diameter and 72 feet high, were taken up 
and set down as readily as a man would handle a bucket. In 
sinking these caissons through the mud and clay of the Forth 
compressed air was used. When the boulder-clay was reached 
the labour of excavating the extremely hard and tenacious mate- 
tial in the compiessed-air chamber proved too exhausting, pick- 
axes were of little avail, and the Italian labourers who were 
chiefly employed lost heart over the job altogether. But a giant 
power was at hand, and only required tools fit for the work. 
Spades with hydraulic rams in the hollow handles were made, 
and, with the roof of the compressed air-chamber to thrust 
against, the workmen had merely to hold the handle vertically, 
turn a little tap, aud down went the spade with a force of three 
tons into the hitherto impracticable clay as sweetly as a knife 
into butter. Probably, when addiessing you thirty years ago, 
Sir Willam Armstiong never anticipated that a number of 
hydraulic spades would be digging away in an electrically lighted 
chamber or diving-bell, 70 feet diameter and 7 feet high, 90 
feet below the waves of the sea; but still the spades come 
strictly within the definition of the class of machines, mter- 
mittent in their action and extending over a large area, which 
it was his aim tointroduce. It would be.posmble, indeed, with 
the appliances at the Forth Bridge, to arrange that the simple 
opening of a valve should start digging at the bottom of the sea, 
riveting at a height of nearly 400 feet above the sea, and all 
the multifarious operations of bending, forging, and hoisting, 
extending over a site a mile and a half in 1 ; 

It would not only be impossible to build a Forth Bridge, but 
it would be equally mmpossible to fight a modern ironclad with- 
out the aid of hydraulic appliances. Most of the Presidents of 
this Section have referred in the course of their addresses to our 
navy, and certamly the subject is a tempting one, for the pro- 
gress of mechanical science in recent years could not be befte: 
ilustrated than by a descriptibn of the innumerable appliances 
which go to the making and working of a modern ironclad 
Let me quote a single passage from a pamphlet by a naval 
officer, which caused a great stir a few years before the Ciimean 
wai, that I may 1ecall to your minds what was the speed and 
what the armament of our fleet at that Se ae recent 
period. ‘‘ Conceive,” said Capt. Plunkett, R.N., “a British 
and French fleet issuing simultaneously from Spithead and 
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Cherbolirg ; seven hours’ steaming at the rate of six miles an hour 
will bring them together. A single glance at the heavy and 
well-appointed tiers of a line-of-battle ship’s will satisfy 
any one that they are no toys to be placed in éhe hands of 
novices. Formidable batteries of the heaviest ordnance are 
there—not a gun under a 32-pounder, and many 68-pounder 
shell guns.” In little more than a quarter of a century engineers 
have changed all that, and advanced to 20-knot vessels and 120- 
ton guns. Archzologists tell us that our predecessors m 
mechanical science of the Stone Age were apparently a thous- 
and or more years in finding out that the best way of fitting an 
axe was to slip the handle through the axe and not the axe 
through the handle. Engineers of the present day may be ex- 
cused, therefore, for occasionally illustrating the rapidity of the 
advance of their science by contrasting the ships of thirty years 
ago with our modern ironciads. 

The latest of battle-ship weighs, fully equipped, about 
10,000 tons. There are about 3400 tons of steel in her hull, 
apart from armour, which, with its backing, will weigh a further 
2800 tons. The machinery, largely of steel, is about 1400 tons ; 
the armament, including ammunition, 1100 tons ; the coals, 1100 
tons ; and general equipment, 270 tons. A detailed description 
bristles with the word ‘‘steel,” and enthusiastic newspaper re- 
porters sent down to Chatham Dockyard can no more ‘‘spin 
out ther copy ” with Cowper’s oft-quoted lines on the ‘‘ Launch 
of a First-Rate” :— 


“ Giant oaks of bold expansion 
O'er seven hundred acres fell, 
All to build thy noble mansion, 
Where our hearts of oak do dwell.” 


A latter-day poet might boast of 700 acres being exhausted by a 
single vessel, but ıt would be a coal-field and not a forest. Ac- 
cepting Prof. Phillips’s estimate of the average 1ate of formation 
of coal, it may be shown that a hard-worked Amencan liner 
during her lifetime burns as much coal as would be produced on 
the area of 7oo acres in a period of 2000 years. We are thus 
with our steel ships using up our primeval forests at a far more 
extravagant rate than that at which our immediate forefathers 
cleared the oak forests. Coal ıs the great stimulant of the 
modern engineer. Pope Pius the Second has left on record an 
expression of the astonishment he felt when visiting Scotland, in 
the fifteenth century, on seeing poor people in rags begging at 
church doors, and receiving for alms pieces of black stone, with 
which they went away contented. To such early familiarity 
with coal may, however, be due the fact that Scotland has ever 
led the way in the development of the steam-engine, and that at 
the date of the battle of Waterloo she had built and registered 
seven steam-vessels, whilst England could boast of none. 
Probably none but a poet or a painter would wish for a return 
to our old oak sailing ships. Some few people still ente:tain the 
illusion that the picturesque old tubs were better sea-boats than 
our razor-ended steamers; but, speaking of them in 1846, 
Admiral Napier said: “The ships look very charming in 
harbour, but to judge of them properly you should see them in a 
gale of wind, when ıt would be found they would roll 45° lee- 
ward and 43° windward.” Even our fist ironclads were not so 
bad as that, for although, according to the Times, when the 
squadron was on trial in the Bay of Biscay, the shrps rocked 
wildly to the rising swell and the sea bioke in geat hills of surf, 
yet the maximum roll signalled by the worst roller of the lot— 
the Lord Warden--was but 35 leeward and 27° windward 
~a total range of 62° as compared with 88° in the old hne-of- 
battle ships. : 
We have heard much about the state of the navy during the past 
twelve months. A dip into the publications of the British Asso- 
ciation—which in this, as in other respects, afford a fair indica- 
tion of what is uppermost in ple’s minds—will show that 
similar discussions have recurred periodically, at any rate since 
1830. If we consult Hansard, as I had occasion to do recently, 
we find the same remark applies to periods long antecedent to 
1830. F 
it amounts almost to a religious conviction in the mind of a 
Buiton that Providence will not be on his side unless his fleet 1s 
at least equal to that of France and Russia united. What 
would be said now of a Minister who met an attack on the 
administration of the navy by demonstrating that we had half 
as many line-of-battle ships as Russia : and yet that was Uterally 
done less than fifty years ago. Speaking in the House of Com- 
mons on March 4, 1839, the Secretary of the Admialty said: 
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‘For the last six months unceasing attacks have been made 
upon our naval administration, describing our navy as in a state 
of the utmost decrepitude, and Tory papers say that shameful 
reductions have been made in the navy by the present Govern- 
ment. It will be a consolation to my honourable friends to be 
assured that we have for years lived unharmed through dangers 
as great as that to which we are now exposed. In 1817 we had 15 
sail-of-the-line in commission, and Russia had 30; m 1823 we 
had 12, and Russia 37; in 1832 we had 11, and Russia 36; and 
now we have 20, and the Russians 43, having raised our ships 
to nearly half the number of those of Russia. 

Now as to our guns. ‘The past twelve months is by no means 
the first occasion on which the armament of our navy has been 
attacked. Three years subsequent to the speech of the Secre- 
tary of the Admiralty just referred to, Sir Charles Napier made 
a statement from his place in Parliament of so extraordinary a 
character that I make no apology for quoting his exact words, as 
a reminder of the past and a warning for the future: “At the 
end of the last war the guns were in such a bad state that, when 
fired, they would scarcely hit an enemy, and during the latter 
period of the American war a secret order was issued that 
British ships of war should not engage American frigates, be- 
cause the former were ın such an inefficient state.” As for him- 
self, said the plain-spoken old admiral, when he got the order 
he put it in ‘‘the only place fit to receive it, the quarter- 
galley.” 

Happily, from our insular position, the change which the pro- 
gress of mechanical science has wrought in military operations has 
not been brought home to the people of this country in the same 
vivid manner that it has to the people of the continents of 
Europe and America., In the American war, the Franco-Ger- 
man war, and the Russo-Tukish war the construction and 
at ha a of railway works by engineers was an essential part 
o great movements. The Russians, ın 1877, constructed a 
railway from Bender to Galatz, 180 mules in length, in fifty-eight 
working days, or at the rate or more than three mules per day. 
Altogether, in the three latter months of that year they laid out 
and built about 240 miles of :ailway, and purchased and stocked 
the line with 110 locomotives and 2200 waggons. They also 
built numerous trestle bidges, together with an opening bridge 
and a ferry across the Danube. 

We have had recent experience of the slowness of primitive 
modes of transport in the tedious advance of, Lord Wolseley’s 
handful of men in whale-boats up the Nile. It was the inten- 
tion of the late Khedive, partly from military and partly from 
commercial considerations, to construct a railway exactly on the 
line of advance subsequently followed by Wolseley. My part- 
ner, Mr. Fowler, had the railway sent out in 1873, and the works 
were shortly after commenced. The total length was 550 miles, 
and the estimated cost, including rolling-stock and repairing- 
shops, 4,000,000/. Owing to financial difficulties the works were 
abandoned, but the 64 miles constructed by Mr Fowler, and the 
recent extensions of the same by the military, proved of great 
service to the expedition, even some of the steam-launches being 
taken by railway to save delays at the cataracts. 

During the siege of Paris the German forces were dependent 
upon supplies drawn fiom their base, and the army requirements 
were fully met by one line of sailway running twelve to fourteen 
trains per day. Military authorities state that a train load of 
about 250 tons is equal to two days’ rations and corn for an army 
corps of 37,000 men and 10,000 horses. The military opera- 
tions in Egypt have proved that, even in the heart of Africa, 
railways, steamboats, electric lights, machine guns, and other 
offsprmg of mechanical science, are essential mgredients of 
success. 

Members of this Section who visited the United States last 
year not for the first time could hardly have failed to notice that 
American and European engineering practice are gradually pre- 
senting fewer points of difference. Early American iron railway 
bridges were little more than the ordinary type of timber bridge 
done into iron, and the characteristic features, therefore, were 
great depth of truss, forged links, pins, screw-bolts, round or 
rectan: struts, cast-iron junction pieces, and, in brief, an 
assemblage of a number of independent members more or less 
securely bolted together, and not, as in European bridges, a 
solidly riveted mass of plates and angle-bars At the present 
moment the typical American bridge is distinctly derived from 
the grafting of German practice on the original parent stock. 
Pim connections are still generally used in bridges of any size, 
but the top members and connections are more European than 








Sept. 17, 1585] 





American in construction, whilst for girders of moderate span, 
such as those on the many miles of elevated railway in New 
York, riveted guders of purely European type are admittedly 
the cheapest and most durable. From my conversations with 
leading Amencan bridge builders, I am satisfied that their 
future practice and our own will approach still more nearly. 
We should never think of building another Victoria tubular 
bridge across the St. Lawrence, or repeat the design of the 
fallen Tay Bridge, nor would they again imitate in iron an old 
matimber bridge, or repeat the design of the fallen Ashtabula 
peoridge. In one respect the practice in America tends to the 
production of better and cheaper biidges than does our own 
ractice, and it 1s this: each of the great bridge-building firms 
adopts by preference a icular type design, and the works are 
aid out to produce reed ay of this kind. It is an old adage that 
pose makes perfect, and by adhering to one type, and not 
aguely wandering over’the whole field of design, details are 
rerfected and a really good bridge is the result. Engineers in 
America therefore need only specify the span of then bridge, 
wand the rolling load to be provided for, with certain limiting 
tresses, and they can make swe of obtaining a number of 
enders from different makers of bridges, varymg somewhat in 
esign, but complying with all the requirements. With us, on 
he other hand, 1t 1s too often the privilege of a pupil to try his 
rentice hand on the design for a bridge, and it is no wonder, 
erefore, that many curious bits of detail meet the eye of an 
‘bservant foreigner mspecting our railways. 
The magnificent steel wire rope suspension bridge of 1600 feet 
built by Roebling across the East River at New York well 
ks the advanced state of mechanical science in America as 
sgards brdgezbintding. It is-wothy of note that, at the 
acond meeting of the British Association, held so long back as 
M832, there was a paper on suspension bridges, and the author 
treated the attention of the scientific world, and particularly 
civil engineers, to the serious consideration of the question : 
‘How far ought iron to be hereafter used for suspension 
adges, since a steel bridge of equal strength and superior 
arability could be built at much less cost?” “I carats call 
pon the ironmasters of the United Kingdom,” said he, ‘to lose 
) time in endeavouring to solve this question.” In this, as in 
«any other engineering matters, America has given us a lead. 
metica, 1s indeed, the paradise of mechanics. When the 
«itish Association was inaugurated, years ago, there was, I 
‘lieve, no intention to have a section for the discussion of 
echanical science. Possibly it may have been considered too 
«ean a branch. Even the usually generous Shakespeare speaks 
ntemptuously of ‘‘mechanic slaves, with aprons, 
Mes, and hammers ;” and our old friend Dr. Johnson’s defini- 
on of “mechanical” is “mean, servile.” We have lived 
wn this feeling of contempt, and the world admits that the 
wereasy apron” is as honourable a badge as the priest’s cassock 
the warrior’s coat of mail, and has played as important a part 
the great woik of civihsing humanity and turning bloodthirsty 
«ages into law-abiding citizens. 
As I have had occasion to refer to Canada and America in the 
arse of my remaiks, I cannot refrain from expressing the high 
soieciation which I am sure every member of this Section 
ertains of the cordiality and warmth of our reception on the 
mer side of the Atlantic last year. Such incidents make us 
pect that differences have ever existed between the two 
<ntries. I was amused the other day, on reading in Dr. 
eran’s ‘Annals of the Stage,” that, in the year 1777, the 
atnical company from Edinburgh was captured on its voyage 
Aberdeen by an American privateer, and taken off Heaven 
əws where, for it did not turn up again. This, you will say, 
ı a long time @yo ; but, if you glance through the speeches of 
present gracious Sovereign, you will find one ın which her 
jesty speaks with ‘‘deep concein” of insurrection in Lower 
nada, and of hostile mcursions into Up Canada b 
‘ain “lawless mbhabitants” of the Ynited tates of No 
rerica. s 
“his is strange reading, after our jast year’s experience. 
itlemen, I may not have carried you with me in some things 
we said, but I think you will all agnee with me in this; that 
statesman who should suffer any slight difference of opinion 
levelope into a serious breach between outselves and our 
bien in Canada and cousins in America would, to quote the 
«ds of Burke, ‘‘ far from being qualified to be directors of the 
t movements of this empire, be not fit even to turn a wheel 
ae machine.” 
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NOTES ° 
THE new gallery of fishes at the Natural History Museum ts 
now open to the public, and an addition has been made té the 
Osteological Gallery by throwing open the pavilion at the west 
end, m which are exhibited skeletons and skulls of elephants, 
the giraffe, &c. . 


A REPORT 1s current m Rome that the members of the 
Italian Expedition to Central Africa, under the leadership of 
Signor Alfredo Massari, have been massacred. 


THE natural history collections made by the late Dr. 
Nachtigal, ın the course of his tour of annexation on the west 
coast of Africa, have arrived at Berlin in twenty cases, and the 
greater part of their contents will be assigned to the new 
ethnological museum. 


AN astronomical-mathematical section, under the presidency of 
Profs. Reye and Christoffel, of Sthassburg, has been formed in 
the Scientific Congress at Strassburg. 


M. BOUQUET, a mathematician of some emimence and a 
Sorbonne professor, died on the roth instant at the age of 
sixty-3ix. 

THE death ıs announced of Mr. W. A Guy, M B., F.R.S., 
on the roth inst., in the seventy-sixth year of his age. He was 
fora number of years Dean of the Medical Department in 
King’s College, and Professor of Hygiene. He was admitted a 
Fellow of the Royal College of Physicians in 1844, held office 
as censor in 1855, 1856, and 1866, and as examiner in 1861-3, 
and m 1861, 1868, and 1875 was appointed Crooman, Lumleian, 
and Harveian lecturer, Mr. Guy also held a number of other 
appointments, among which were—honorary secretary to the 
Statistical Society ın 1845, and President ın 1873, examiner ın 
forensic medicine at the University of London m 1862, Swiney 
Prizeman, 1869, and Vice-President of the Royal Society in 
1876-7. Mr. Guy devoted much attention for many years to 
questions of samitary reform and social science, and in 1878 was 
appointed one of the Royal Commissioners to inquire mto the 
working of the Penal Servitude Acts ; also in 1879 a member of 
the Ciiminal Lunatic Commission. He wasthe author of many 
essays on physiology and kindred subjects, and also of works of 
a more general character. Among his pnncipal publications 
may be mentioned ‘‘ Principles of Forensic Medicine,” ‘‘ Public 
Health,” ‘‘ The Factors of the Unsound Mind,” ‘John 
Howard’s Winter's Journey,” and his last work, “ The Claims 
of Science on Public Recognition and Support.” It may be 
added that Mr. Guy was likewise editor of Hooper’s ‘‘ Physician’s 
Vade-Mecum.” 


CoOL. PRJEVALSKY has sent the following message, dated 
July 1, fom his camp in Chinese Turkestan :—-‘‘ It is imposs- 
ible to penetiate into Tibet by the Kena Mountains, the passes 
through them bemg impracticable for our beasts of buden, and 
the Chimese having obstructed the paths with rocks, and having 
also destroyed the bridges. The native population has given us 
everywhere a good reception, and, despite the interference of 
the Chinese, their sympathies with the Russians are openly pro- 
nounced. We shall pass the present month among the snow- 
covered mountains between the nveis of Keria and Khoten. 
About the middle of August we shall go to Khoten, and then 
by the course of the nver of the same name to Aksu. Al 1 
well.” 


THE inaugural address at the cbmmencement of the medical 
session 1885-86 will be delivered at St. Thomas’s Hospital on 
October r, at 3 p m., by A. O. MacKellar, M.Ch., F.R.C.5S., 
m the theatre of the hospital, 


Ar the request of the Batavian Society of Arts and Sciences, 
the Government of the Netherlands’ Inches has taken a step 
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which,might be imitated by other Governments with advantage. 
It has disnibuted fifty copies of Piof. de Hollande:’s ‘‘ Hand- 
leiding by de Beoefening der Land- en Volkenkunde von Neder. 
Oost Indie” to its officials in all paits of its colpnies, and has 
instructed them to compare their own observations with the 
statements ın the work, and to report the result. 


THE Geman Government has despatched a mission under 
Baion Pring to the Cheshire salt distiicts, charged with an 
investigation of the local industry, and especially of the pheno- 
menon of land subsidence thiough brine pumping, Prince Bismarck 
being about to piopose certain legislation affecting similar land- 
ships in Germany. 


© WITH ieference to Mr. G. J. Symons’s letter last week on the 
subject of the trees in Richmond Park struck by lightmng, Mr. 
Percy Smith writes to the Ties that “the most probable cause 
of the liability of certain trees to be struck by hghtning is that 
they are bad conductors of electricity. The suggestion that oak 
trees me stiuck because they contain iron 1s both e:roneous and 
absurd. If oak did contam iron it would in all probability 
inciease its conducting power and act as a preservative. If oak 
contained an estimable quantity of that metal the wood would 
turn black on exposure to air, on account of the tannin which is 
present. This blackening may be seen surrounding the iron 
naus in any oak fence. The contour of the ground, natme of 
the soul, and the presence or absence of water has more influence 
in deciding the locality of an electric dischaige than the height 
ofatree. Add to this the difference in conductibility between 
vatious woods and we have at once an explanation of the 
apparent peculiarity of tall trees escaping unharmed while shorter 
trees are destroyed.” 


Oxe of the proofs commonly advanced for the theory that the 
cold in northern 1egions has increased mn historic times is that 
there ıs an inciease of ice on the eastern shores of Greenland; 
another is that barley, which was successfully grown in Iceland 
fiom its first settlement ın 870 down to the middle of the 
fifteenth century, is no longer cultivated there. It 1s, there- 
fore, of much interest to learn from G/odu, that the Icelandic 
Goveinment lately attempted to grow barley in the island on a 
considerable scale, and that the results were very favourable. 
Norwegian barley from Altenfjord, which 1s on the extreme 
north of the barley-growing zone, was planted and was fit for 
cutting down in eighty-nine days. The decline in the cultivation 
of barley ın Iceland was really due, not to an increase in the 
cold, but to the fact that cattle-breeding paid better. Attempts 
ale being made to grow other plants: at Reikjavik a botanical 
garden has been established, and the seeds of 382 kinds of 
plants which occur around Chustianta have been planted there, 
It is probable, therefore, that the scanty garden flora of Iceland 
will be uncreased m the near future. 


AT the recent meeting of the French Association at Grenoble, 
M. de Mortillet read a paper on Tertiary [man before the 
anthropological section. The question, he said, was not to 
know whether man already existed in the Tertiary epoch as he 
exists at the present day. Animals varied from one geological 
stratum to another, and the higher the animals the greater was 
the vauation. It was to be inferred, therefore, that man would 
vary more rapidly than the other mammals. The problem} was 
to discover in the Tertiary period an ancestral form of man, a 
predecessor of the man of historical times. M. de Mortillet 
affirmed that there were unquestionably in the Tertiary strata 
objects which implied the existence of an intelligent being. 
These objects have, in fact, been found at two different stages 
of the Tertiary epoch—in the lower Tertiary at Thenay, and in 
the Uppey Tertiary at Otta, ın Portugal, and at Puy Courny, in 
Cantal. These objects proved that at these two distant epochs 


there existed in Europe animals acq@ainted with the use of fires 
and able more or less to cut stone. During the Tertiary penod, 
then, there lived animals less intelligent than existing man, bu! 
much more intelligent than existingapes. M, de Moitillet gives 
the name of authropitheguz, or ape-man, to the species, which, 
he maintains, was an ancestral form of histone man, whose 
skeleton has not yet been discovered, but who has made himseli 
known to us in the clearest manner by his works. A number o: 
fants were exhibited fiom the strata ın question, which had beer 
mtentionally chipped and exposed to fire. The general opinior 
of the savants assembled at Grenoble was that theie can be nc 
longer any doubt of the existence in the Tertiary period of ar 
ancestral form of man. 


AN ingenious instrument for ascertaining the distances o: 
accessible and inaccessible points from the observer and fron 
each other has been invented by Dr. Luigi Cerebotam, a Pio 
fessor of the University of Verona. This apparatus consist: 
mainly of a pair of telescopes mounted on a stand and fixed or 
a tripod for use. The telescopes are both brought to bear or 
the object, and a reading is then taken from a graduated scale 
on the unstrument, which, compared with a set of printed tables 
gives the distance. By this means the mvento: obviates th: 
necessity fo. the base line, which has hitheito had to be larc 
down ın these operations, and he dispenses with all trigono 
metrical calculations. Distances can be measured between far 
off objects, and, by means of a sheet of paper fixed on a drawing 
board, a rough plan of the country under measwement can b: 
sketched. In the same way the distances of ships at sea or o 
moving objects on land can be determimed. The apparatu 
appears to be well adapted for land-surveying, and particulark 
for military purposes. In fact, it is stated to have been alread 
adopted in the German army n the latter connection, and ıt * 
about to be tried by the authorities of our own War Depar 
ment. A practical trial was made with this instrument on th 
Thames Embankment on the 11th inst., when its varred usefu 
ness was demonstrated. 


We have received from the Director of the Batavia Observ 
tory a volume containing statistics of the rainfall ın the Eow 
Indian Archipelago for the year 1884. Rainfall observatio 
were made during the year at 145 stations without interruptio. 
although at the end of the year there were 172 stations, 94 
which were on the islands of Java and Madura. 


Ir is stated that the Physical and Mathematical Society 
Tokio has decided in fature to print its official proceedipa 
in Japanese written in Roman letters instead of Chinese cl 
racters, although the authors of papers may employ any style 
language they please. A simular step is in contemplation by t 
Japanese Chemical Society. 


In a note in a late issue of the Bulelin of the Unit 
States Fish Commission, Prof. Verr] discusses the qua 
tion how long oysters will live out of water. Ina fi 
mongers in New Haven his attention was drawn to a la 
cluster of oysters attached to an old boot” which hung 
the window from about December ro to February 25, wh 
he found several of the larger oysters still alive. Most of » 
smaller and many of the larger ones were dead and dried up; 
the case of the latter the dges of the shells hud been broken 
chipped. Those that were alive had all been hung up with 
front edge of the shell downward and the hinge upward. TW 
had been hanging in the show window, attached to a gas burt 
freely exposed to the ar and light. The place was doubt 
cool, but the air must have been dry, and temperature varia? 
The remarkable duration of the lives of these oysters he attrib» 
to two causes : first, the perfect condition of thesedges of the she 
which allowed them to close up very tightly ;_ secondly, 


Sept. 17, 1885 | 





position—suspended as they were with the font edge downwaid 
-13 the most favourable one possible foi the retention of water 
within the gill-cavity, for in this position the edges of the mantle 
would closely pack against the inner edges of the shell, effectually 
closing any small leaks, and the retained water would also be in 
the most favomable position to moisten the gills, even after pat 
had evaporated. It is also possible that when in this position 
the oyster instinctively keeps the shell tightly closed, to prevent 
the loss of water. “This incident, says Prof. Verrill, may give 
hint of the best mode of transporting oysters and clams long 
distances. Perfect shells should be selected, and they should be 
packed with the front edge downward, and kept moderately cool, 
1n a crate or some such receptacle which will allow a free circu- 
lation of air. Under such favourable conditions selected oysteis 
can doubtless be kept from eight to twelve weeks out of water, 
Mr. Rydei, of Washington, adds that he has had oysters live ın 
the shell for two weeks, where the temperature ranged from 30° 
to over 80° F., lying on shelves in the cases in his work-room, 
exposed the whole time to the air, without showing the slightest 
tendency to decompose. 7 

THE schooner Rosario, at New York, reports than on June 23, 
1n Jat. 29° 14’ N and long. 133° 25’ W., at 11 a.m., two heavy 
shocks of submaiine earthquake were experienced. These were 
about one minute apart, and the last was much heavier than the 
first, causing the vessel to tremble violently. The sky was over- 
cast, and the sea remarkably smooth. 

THE Russian Geographical Society is said by the St. Peters- 
buigh journals to contemplate sending a scientific expedition to 
the Amour for the purpose of studying the sumounding region 
with regard to its geographical, historical, and commercial 
features, as well as its minezal resources. 

Ir is announced in Brussels that the German Lieutenant 
Weissmann, who is in the service of the African Association, 
has discovered that the River Kassu, which was always believed 
to join the Congo above the equator station, forms a curve and 
falls into Lake Leopold II. 

ON the mght of August 31 to Septembe: 1 temperature fell to 
a lower pomt mm several districts than is known to have ever 
before happened so early in the season. Over upper and middle 
Strathspey in particular the frost was very severe. At Kingussie 
the protected thermometer fell to 24°‘9 and the exposed to 18°°o, 
while at Giantown the exposed thermometer fell to 15°'o, these 
being all compared mstruments and in good order. At Kin- 
gussie ice an inch thick was found on the water supplying the 
hygiometer. In this large district the potato crop is completely 
destroyed, not only in low-lying situations but also on the high- 
lying slopes. On the othe: hand, on ciossmg from Inverness- 
shire into Perthshire, the potato crop is safe, the tops being only 
slightly blackened. At the Bene Nevis Observatory on the 
same night, with a sky equally clear and cloudless as was over 
Stiathspey, the protected thermometer fell only to 32°'9 and the 
exposed thermometer to 24°°6, being respectively 8°-o and 6°°6 
higher than occurred at Kingussie on the same night. 

THE addittons to the Zoological Society’s Gardens during the 
past week include a Barbary Ape (Mfacacus inuus) from North 
Africa, presented by Miss Bedford; at Bank Vole (Arvicola 
pratensis) from Essex, presented by Mr. E. Rosling ; a Common 
Hedgehog (Zg:naceus europeus), British, presented by Master 
C. Hamott; a Common Polecat (Afustda putorius), Bntish, 
presented by Mr. W. Buckley; an Undulated Giass Parrakeet 
(Afelopsitiacus undulatus) from Australia, presented by Mdlle, 
de Nujac; a Smooth Snake (Coronella levis) from Dorsetshire, 
presented by the Rev. O. P. Cambridge, C.M.Z.S.; two 
Donglass’s Horned Lizards (Phrynosoma douglass) from New 
Mexico, piesgnted by Dr. R. W. Shufeldt; two Common 
Chameleons (Chameleon vuigaris) from North Afnca, presented 
‘by Mr. F. Bland. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEER, 1885, SEPTEMBER 20-26 


(For the reckoning of time the civil day, commenting at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 
At Greenwich on September 20 
Sun rises, 5h. 44m. ; souths, 1rh. 53m. 16'283. ; sets, 18h. 2m. ; 
decl. on meridian, o° 56’ N.: Sidereal Time at Sunset, 
18h. Im. 
Moon (Full on Sept. 24) rises, 16h. 21m. ; souths, 2th. 21m. ; 
sets, 2h. 27m.* ; decl. on meridian, 12° 12’ S. 


Planet Rises Souths Sets Decl on mendian 
m. h. m h m. : 
Mercury .. 4 I 190 50 .. 1739 gst N. 
Venus 9 12 147 .. IQ 2 1311S, 
Mais o 23 8 21... 16 19 20 42. N. 
Jupiter 452 .. 1 23... I7 54 5 21 N. 
Saturn .., 22 27* .. 635 4. I4 44 22 20N. 


* Indicates that the rising 18 that of the preceding and the setting that of 
the following day 


Occultations of Stars by the Moon ® 

Corresponding 

Sept. Star Mag. Disap. Reap. angles fom ver 

inverted ımage 

bh. m. h, m. o o 
20... 18 Aquarii ... 6 ... 18 47... I9 55 49 305 
21 .. BAC. 7774. 6 .22 8..2322 .. 136 283 
24 ... B.A.C. 8365 ... 6$.. 5 I2.. 6 5 .. 124 350 
25 . a Piscoum... ... 5 2012... 21 9 94 233 
26 .. B.A.C. 741... 6$ 1. 21:19 .. 22 3. 26 299 


The Occultations of Stars are such es are visible at Greenwich. 


Sept h 

20 . 8 Meicury at least distance from the Sun. 

22 - Sun in equator. 

24 - Partıal eclipse of the Moon, but the Moon 


will set at Greenwich at about sunrise 
whilst pattly obscured by the penumbra 
and before entering the shadow. 


SCIENTIFIC SERIALS 


The Proceedings of the Royal Soctety of Queensland, 1884, vol. 
i. pats 2, 3, 4 —We aie glad to see that this new Society in 
one of our leading colonies is advancing 1apidly. In the parts 
before us Mi. Tryon describes certain rock-diawings of the 
abouigines of Queensland, of a class hitherto undescitbed (with 
plates). Mr. C. W. de Vis, who is one of the most indefatigable 
contributors, writes on new Australian hzards; on a new form 
of the genus Therapon ; on new Queensland lizards; on a new 
ecies of Hoplocephalus; on an apparently new species of 
Maimaturis on a new species of Hyla; a descuption of 
new snakes with a synopsis of the genus Hoplocephalus ; 
on the fauna of the Gulf of Carpentana, and a conspect 
of the genus Heteropus. Mr. Bailey gives mstalments of 
his contributions to Queensland Flora Mr. Broadbent writes on 
the migrations of birds at the Cape York pemmsula, which 1s a * 
eculiarly favounte spot for observing the migrations of bnds 
fon and to New Guinea, for the passage is shortest here. 
Ethnol is well represented in the numbeis before us, for, 
besides the paper by Mr. Tryon mentioned above, we, have one 
by Dr. Bancioft on the food of the aborigines of Cennal 
Austialia, and one by Mr. Duffield on the mhabitants of New 
Theland and its archipelago, their fine and idustnal ats, 
customs, and language, especially their tattooing. Mr. Kmeght 
describes a new species of Parmelia, and Baron von Muller, 
the Dendrobium cincinnatum, sp. pov. Mr. Bernays describes 
exotic fruits new to Queensland. Mr. Pink pleads for the practice 
of hybridisation of plants; and Dr. Bancioft describes experi- 
ments with Indian wheats ın Queensland. There are numerous 
other minor contributions. 








SOCIETIES AND ACADEMIES 
PARIS 
Academy of Sciences, August 31.—M. Bouley, President, 
in the chair.—On the cyclonic character of the solm spots, ın 
1eply to M. Tacchini’s objection, by M. Faye. In their normal 
state the spots, hke terrestrial cyclones, are describetl as of cucular 
form, with funnel-shaped penumbra, concentric circumferances, 
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and vertical axis, varying ın size from almost imperceptible 
pores tò abysses large enough to engulph the earth. The me- 
chanical identity of the two phenomena is thus established, 
while fhe absence of this special disposition ın the penumbra of 
certain spots proves nothing against the author’s theory, which 
accounts both for the development and occasional disappearance 
of the cyclonic form.—Note respecting M. Bochefontaine’s ex- 
pement on the origin of cholera, by M. Trécul. A pill con- 
taming the comma bacillus having been swallowed by M. 
Bochefontaine with impunity, the author infers that Koch’s 
germ may not after all the active principle of cholera. In 
any case he protests against the ridicule cast upon the expen- 
menter, whose courageous act*is worthy rather of admiration 
and 1eward.—On the part played by the bacul ın the ravages 
of the vine attributed to Phylloxera vastatrix, by M. Luiz de 
Andrade Corvo. From his expermments the author concludes 
that the disease, to which he gives the name of ‘‘ tuberculosis,” 
is quite distinct from, and independent of, Phylloxera, that it 1s 
constitutional and hesditary, and may also be transmitted by 
contagion, the insect merely playıng a secondary part in its 
propagation.—Octahedrons of sulphur with square base, which 
1a physically a rhombus, by M Ch. Biame.—On certain points in 
the physiological action of tanguin, the poison used at ordeals in 
Madagascar, by M. Ch. E. Quinquand.—Influence of the sun 
on the vegetation, the vegetable functions and virulence of the 
cultivated virus of Bacillus anthracis, by M. S. Ailoing.—A 
letter was read by the Perpetual Secretary from King Oscar of 
Sweden, to the effect that on attaining his sixtieth year, ın 1889, 
he proposes offering a prize of 2500 francs, with a gold medal 
valned at 1000 francs, to the author of the most important con- 
tribution to mathematical science. The already nominated 
judges are a German, a Swiss, and M. Hermite of the Academy. 
—Experiments with various kinds of wheat, with a view to ascer- 
tain the most productive vanety under normal conditions, by M. 
P. P. Dehérain. Five varieties yielded the following returns 
per hectare (24 acres) :— 


Com Straw 
Quintals Hectolitres (Tons) 
Scholey ... 40°7 49°8 7'323 
Scotch red 40°2 48°7 7:687 
Berwick 37°7 44°38 6'281 
Bordeaux 4 32°3 39°8 r 5630 
Noé Blue wine 29°6 35°6 ie 5°491 


—Account of a meteor observed at Fontamebleau, by M. E. P. 
Mounier. This meteor was noticed at 7.20 a.m. in a clear sky, 
describing a parabolic curve fiom north to south at a velocity 
much inferior to that of a shooting star. It emitted an intensely 
white light like that produced by a magnesium wire in combus- 
tion. Before geen it broke into three fragments, which 
for an instant flared with a still more vivid light, and then 
suddenly became extinguished. 


BERLIN 


Physiological Society, July 3.—Prof. Waldeyer reported 
on an investigation carried out in his institute by Herr Pischelis 
into the development of the thyroid gland. The oldest ob- 
servers, Remak, Tkölliker, and, quite recently, His, had found that 
the thyroid gland was developed medianly from the stomodærum, 
a thickening of the wall and then a buttonlike eminence arising 
thereon, which afterwards became hollow and got transformed 
into the gland. Seeing the gland was composed of two lateral 
lobes united by an intermediate piece, Herr His assumed that 
two protrusions arose from the anterior wall of the stomodzrum, 
coalescing towards the middle. Herren Stieda and Wolfler had 
afte: wards given an entirely different description of the develop- 
ment of this organ. According to them the thyroid gland 
was developed m two lateral buds emanating from the 
branchial cleft, probably from the fourth fissure. In view of this 
contradiction of authors Herr Born had quite recently resumed 
this investigation, and had come to the high surprising con- 
clusion that the thyroid gland originated oth medianly and 
laterally, the middle part of the gland onginating from the 
uppermost part of the stomodzerum, the lateral portions from the 
branchial clefts. This fact having no analogy in embryology, Herr 
Pischelis had scrutmisingly traced the development of the 
thyroid gland, not only in swine, which had been examined by 
Herr Born, but also m rabbits and birds. The result was the 
complete confirmation of Herr Born’s conclusions. Thus was 
all the ground taken from under the feet of phylogenetic specu- 
lators regarding the derivation of the thyroid gland. This organ, 
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which was a complete 1iddle both physiologically and histioloz)- 
cally, remained inexplicable phylogenetically as well. In the 
discussion which followed, the effects of the excision of the 
thyroid glandin men and animals were copiously enlarged on.— 
Prof. Eulenburg spoke on a communication concerning the 
influence of the cortex of the cerebrum on the temperature 
of the body, which had been lately laid before the Society 
by Dr. Raudnitz, and sought to refute the arguments which had 
been brought forward by the latter in opposition to the conclusions 
at which, m conjunction with Herr Laadois, he (Prof. Eulenbu:g) 
had arrived. The speaker maintained both the exactness of his 
thermo-electric measurements and the accuracy of his statements 
in reference to phenomena he had observed regarding the influ- 
ence of certain parts of the cortex cerebri on the temperature of 
the paitof the body lying opposite. His statements were supported 
not only by experiments on animals by means of stimulation and 
cutting, but hkewise by a large number of clinical experiences. 
—Dr. Mullenhoff spoke of the different methods of investigat- 
ing the locomotion of animals, and discussed the advant- 
ages afforded in this study by the photographic representation 
of a large number of individual moments on the pait of animals 
in the act of movement. A rather large series of photographs 
prepared by Herr Anschutz in Lissa were shown. They 1epro- 
duced the movements of men and horses, of storks dropping 
into their nests, lying there, and issuing from them, and of 
pigeons.—Dr. Salomon next exhibited some beautiful prepara- 
tions of paraxanthine crystals which he had obtained fiom urine, 
and set forth some further qualities and reactions of this xanthine 
body discovered by him a year ago in the urne. Paraxanthine 
occurred very rely; one thousand litres of urine contained 
but one grain of paraxanthine. In just as small quantity was 
another xanthine body present in urine, a body which he had 
now discovered and had called provisionally ‘‘ heteroxanthine.” 
This body was precipitated amorphously in the form of powder 
or in the shape of poppy-seeds, and with soda formed beautiful 
ciystals. Certain reactions [served to discriminate ıt from para- 
xanthine and to range it under the head of xanthine bodies. Of 

uite peculiar interest was its chemical composition. So far as 
the elementary analysis had yet gone, heteroxanthine was a 
methylxanthine, while paraxanthine was a dimethylxanthine, 
isomeric with theobromine. Seeing, as was known, that coffeine 
was a trimethylxanthine, by the discovery of the simply methyl- 
ated xanthıne the gap in the series of methylxanthines was 
filled up. We had now xanthine, methylxanthine = hetero- ` 
xanthine, dimethylxanthine = paraxanthine and .theobromine, 
trimethylxanthine = coffeine. 
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PUBLIC OPINION AND STATE AID TO 
SCIENCE 


A LTHOUGH Sir Lyon Playfair’s address was probably 
listened to by a large number of members of the 
British Association as that of a man of science, there can 
be no doubt that to the vast majority of people outside it 
came as the utterance of a practical statesman. It was 
the Chairman of Committees of the House of Commons, 
the member of Parliament, the man of affairs who spoke, 
and the address was largely in keeping with these 
characters, for, as one writer has expressed it, it smells 
not so much of ‘the laboratory as of the House of 
Commons. The subject of the endowment of research, 
of State aid to science, has been before the public for 
many years, and has been discussed under various cir- 
cumstances, but it has never attracted at any one time 
the same earnest and general attention that it has since 
Sir Lyon Playfair’s address. This is due not less to the 
pedestal on which the speaker was placed, than to the 
character and career of the speaker himself. The result 
has been that the guides and instructors of public opmion 
all over the country have felt ıt necessary to address 
themselves to the subject, and it is therefore possible now 
to gain some idea of the general drift of the public mind 
on the question of the claims of science on the State, and 
of the manner in which these claims should be met, 
Happily ıt is a question which men of all shades of 
opinion can consider without having their vision obscured 
by party passion and prejudice. As we-go on it will be 
seen that the advocates of the doctrine of Jaisses faire 
are not absent; but, on the whole, those who have for so 
long maintained that the country, for the sake of its own 
happmess and prosperity and in order to maintain its 
place amongst other nations, must bring the teachings of 
science to its aid, have every ground for satisfaction. 

To gauge public opinion on this question, in some 
measure, we have taken many of the leading journals of 
the metropolis, and propose to state briefly their views on 
this particular part of the Presidential Address. As will 
be seen, all shades of opinion are represented. 

The 7#imes acknowledges the reproach that countries 
less wealthy than our own make efforts to encourage 
science, by the side of which the encouragement afforded 
in England to science by the-State sinks into insignific- 
ance ; but it urges that, after all, the State 1s very much 
what the individuals who compose it choose to make it. 
Until public opinion exists in an organised and effective 
shape, the demand for the encouragement of science by 
the State will be addressed, for the most part, to a faith- 
less and unbelieving generation. It points, as do a large 
number of other writers, to our ancient endowments for 
the bénefit of education, ‘and says that, although it may be 
conceded that they are still largely misapplied, they could 
be almost indefinitely increased, without direct assistance 
- from the State, 1f vested interests and lack of intelligent 
initiative did not so often stand in the way. Until these 
obstacles are removed by the pressure of an active and 
enlightened public opinion, the State itself can hardly be 
expected to do much more than it does. The Times, there- 
fore, acknowledges the need, and suggests that 1t should be 
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met by the proper application of our existing educational 
endowments. ; 

The Standard is as anxious as the Presidgnt to see 
our Universities fully, and even lavishly, equipped for 
the prosecution of research ; but it will not allow that 
they are so miserably starved as he would lead us to 
believe :— 


“ Sir Lyon Playfair falls into the vulgar error of reckon- 
ing as national expenditure on a given object only the 
outlay provided from taxation. ur Universities have 
resources which ought to be set against the State pro- 
vision made in other countnes for the same purposes. 
We are not, therefore, disposed to join in the outcry 
against the results of our English system. We believe 
that private benefactions and private enterprise have done 
much and are capable of doing more, and doing it better, 
than the State can do. We are not ashamed of the con- 
dition of scientific studies in England, and we claim for 
our countrymen a leading place among those whos have 
built up the fabric of knowledge and promoted the well- 
being of man.” 


The Datly Telegraph likewise refers to private munifi- 


cence which in the past has done in this country what State - 


aid has to do at present in Continental countries, and it 
urges that scientific people should set before themselves, 
as their proper aim, to convince public opimion that the 
teaching of a far greater amount of science 1s necessary 
in our schools which are richly enough endowed. 

The Morning Post maintains that Sir Lyon Playfair 
has conclusively demonstrated that we do not in respect 
to scientific education keep abreast of other countries, 
and in the same proportion as we allow ourselves to be 
distanced do we deny ourselves the means and the oppor- 
tunities of developing our industrial and physical re- 
sources The money laid out in the manner indicated 
by Dr. Playfair, ıt says, would be well expended, and 
would in time be returned a hundredfold to the Imperial 
Exchequer. 

The Daily News regards the address as singularly 
interesting and practical. Itis a powerful and, as many 
will think, a conclusive plea for giving science a larger 
and a better place in modern life. Sir Lyon Playfair is a 
practical statesman, ‘and suggests only practical measures. 
We must not only greatly enlarge our educational 
machinery, but must at the same time modernise it and 
bring it into direct relation to modern needs, 

The Morning Advertiser evlogises the address because 
every word of it ıs directed to the one moral, “ Educate, 
educate, educate.” Never has the cause of scientific 
education been urged in a manner which commends itself 
more to common sense and conviction than in the singu- 
larly well-reasoned monologue wherein Sir Lyon Playfair, 
from the platform of the British Association, hits a 
national danger at the same time that he shows the means 
of correcting it. 

The Pall Mall Gasette pronounces a verdict in favour 
of Sir Lyon Playfair as clearly and decidedly as the 
Morning Post. It says :— 


“No one will bé surprised that Sir Lyon Playfair 
should have selected for the subject ’of his address the 
‘Relation of Science to the State,’ and when that 1s ance 
explained it goes without saying that he made a very 
cogent plea for an establishment and endowment of 
science. This plea, ıt is perfectly, certain, cannot be 
much longer refused. The Laissez-faire Society must 
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add a new section to it betimes, for it is inevitable that 
the liberty of ignorance, which is impoverishing the life of 
the country at home and letting its trade slp through its 
fingers abroad, should soon be very rudely interfeyed with 
by the State. At present it isa case in this matter of 
Great Britain contra mundum. Every other civilised 
country has come to the conclusion by this time that the 
competition of the world is now a competition of intellect, 
and has taken steps accordingly. Either we or they must 
be wrong ; and that it is we is now bemg brought home 
to us by the conclusive ‘argument to the pocket? John 
Bull’s one ambition, according to Mr. Punch, is to 
‘guard his pudding ;’ but then he is inning to find 
out that he can only fill his stomach by first filling his 
head. From the recognition of the vital importance 
of science to its establishment by the State—in a much 
less half-hearted fashion than at present—-is in these days 
a short and inevitable step. The same considerations by 
which State interference has been justified elsewhere—its 
greater certainty, its ampler resources, its wider range— 
are all equally applicable here, and will come to be equally 
applied.” 


The Globe says the “argument” of the address may 
be conceded. Science deserves from the State all that 
the State can do for her. Mmerva is a sont of alien deity 
in om intellectual Pantheon, and it is certain that the 
tendency and pressure of modern conditions impose upon 
all civilised States, an increasing obligation to learn or to 
lag. But it questions whether we ieally are ın the evil 
plight depicted by the President, and points to “the 
magnificent private endowments of our insular founda- 
tions ”—a source of revenue comparatively non-existent 
abroad, which, it states, Sir Lyon Playfair strangely 
ignores. 

The St Fames’s Gaset/e thinks that reformers might 
bend some of their energies to seeing that more tech- 
nical science and more arts likely to be useful to the 
craftsman and the mechanic, were brought within the 
curriculum of the Board Schools. For them we could 
easily spare some of the literary subjects :— 


“With the moral of Sir Lyon Playfair’s scientific 
sermon, and the journalistic lectures based on it, most 
people will agree. This is an age of science, and you 
can do nothing effectual in the practical way, from 
building ironclads to catching mussels, without a know- 
ledge of what are called ‘the laws of nature.’ If you do 
not want your rronclads to be sunk by those of other 
navies, or your mussel trade to be ited by foreign com- 
petition, you will do well to see that the ‘laws of nature’ 
are properly studied in your schools and colleges. That 
technical education in this country ıs not so good as it 
might be, and as it possibly is elsewhere, may be 
admitted ” 


But it does not think that this is due to superabund- 
ance of classics in our system of middle and higher-class 
edycation 

The Guardian, at the conclusion of a lengthy article 
devoted to the address, sums up its conclusions on the 
subject of the relations of the State to science thus :— 


“ On the whole we are tnclined to think that the best 
service the State can render to education 1s to continue 
to help it in the unsystematic and irregular way which 
has hithertd proved so useful, considering each case as it 
arfSes, and aaptmg its measures to the particular needs 
which are brought before it. Much more may, no doubt, 
be done for Science, but it may be done in the same way 
as before, by granes for special purposes, by expeditions 
fitted out fog costly investigations, perhaps by the foundation 


[Sepi 24, 1885 





T 
of professorships and scholarships. But it would be 
a misfortune if the free action of individual thought were 
repressed by being obliged to conform to the rules of a 
State-imposed system, or if individual exertion and pri- 
vate munificence were discouraged by the habit, already 
growing upon us too much, of loo'ung to the State rather 
than to ourselves for the removal of every difficulty and 
the promotion of every useful end.” ; 

The Atheneum, refers to what has been done by the 
State for science since the last meeting of the British 
Association at Aberdeen twenty years ago, and instances 
the Science and Art Department, the Natural History 
Museum, grants to the Royal Society, &c., proceeds :— 

“All this—and much more might be added—shows 
that British statecraft is not altogether disposed to frown 
coldly upon science and its devotees. And yet, after all, 
how little—how miserably little—has been officially done 
for the promotion of science compared with the magni- 
tude of our scientific interests and the wealth of our 
country! It is only by looking abroad and observing 
what has been accomplished in other lands that we 
realise our own shortcomings. Germany and France, 
Switzerland, and some of the other small continental 
States, have displayed a zeal for scientific progress and a 
liberal recognition of science which strikingly contrast 
with our own parsimony. Even when we have under- 
taken a good work our heart has often farled us in carry- 
ing it through with dignity and liberality. As a striking 
and recent example we may refer to the Challenger expe- 
dition. Here was an expedition splendidly equipped for 
scientific work at the expense of the nation; and yet 
when the results of the expedition come to be published 
as voluminous reports, they are distnbuted with so sparing 
a hand, and are published at so Ingh a price, as to be 
practically maccessible to most men of science.” 

The Saturday Review says that Sir Lyon Playfair’s 
words are tempered by the consciousness that he may 
some day be called upon to make them good, and this 
adds the greater force to the adverse verdict which he 1s 
compelled to give, the censure which he cannot help pro- 
nouncing on the action of the State towards science in 
England. The reply to the question, What has the State 
done directly for science? the answer is, But little com- 
pared with the need, and that little often in the wrong 
way. As the pocket is said to be the most sensitive part 
of our race, it 1s to be hoped that when the Bntish Asso- 
ciation next meets in Aberdeen its future president will 
not be forced to repeat Sir Lyon Playfair’s assertion : 
“ English Governments alone fail to grasp the fact that 
the competition of the world has become a competition 
in intellect.” ‘ 

The Spectator speaks of the address as like a sermon 
preached by a popular clergyman on behalf of science, 
and wants to know why this branch of thought aeeds 
help so much more than art, literature, or pursuits hke 
archeology, or the study of the historic past. It doubts 
whether in science, as in an army, honourable poverty 
does not conduce to the highest efforts; and whether 
richly endowed schools will produce the most successful 
professors, even in the inferior domain of applied science 
Wheatstone was great, and was paid? but how much a . 
year, it asks, did Friar Bacon get? or did any body ever 
pay that early expert in natural science who discovered 
fire? 

“And remembering what the history of thought has 
been, we cannot but deprecate that spirit of sordidness in 
which for some years past the claims of science have been 
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pressed—the desire for salaries which has been so çon- 
spicuous whenever professors have descanted on the merits 
of research. We have not the slightest objection to 
scientific departments, and quite agree with Sir Lyon 
Playfair that if the State wants fishes it could learn how 
to get them better by inquiring of the fishes—who, at 
least, tell no lies—than of the fishermen, who often 
do ; but still the picture he draws of the United States 
Government, with its dozen departments of inquiry into 
geology, paleontology, ichthyology, chemistry, and the 
rest, does not inspire us with enthusiasm. It 1s all very 
excellent, no doubt ; but ıt was all consistent with slavery. 
France may be handed over to Paul Berts and its judges 
still take bribes.” 


The Glasgow Herald pronounces Sir Lyon Playfair’s 
address a signal success. Those pedantic persons who 
fail to see the,uses of science might find in the address an 
admirable lesson against the, perpetual sneering at what 
they are pleased to term the abstractions of scientific 
teaching. Sir Lyon, in a word, has emphasised the 
teaching that the safety and the progress of every country 
are one with scientific advance and the growth of scientific 
precision. i 

On the whole, then, ıt may be pronounced that the 
movement in favour of State aid to science, 1n the interest 
of the State itself rather than of any particular branch of 
human knowledge, has advanced and has taken a hold of 
the public mind. The needis universally acknowledged ; 
in many quarters it is proposed to meet it by the applica- 
tion of endowments, ancient and modern, to the changed 
requirements of the present day; ın others—and these 
amongst the influential—it is boldly declared that the 
State must link itself, at whatever cost, with science if 
this country 1s to hold its high place amongst nations 
“The same considerations by which State interference 
has been justified elsewhere—its greater certainty, its 
ampler xesources, its wider range—are all equally applic- 
able here, and will come to be equally apphed.” 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers af, rejected manuscripts, 
No notice is taken of anonymous communications, 

(The Editor urgently requests correspondents to keep thesr letters 
as short as possible, The pressure on his space is so great 
that st ts impossible otherwise to insure the appearance even 
of communications containing t nteresting and novel facts.| 


The New Star in Andromeda 


ON seeing the report in yesterday’s Standard of the 1emaik- 
able change in the nucleus of the nebula of Andromeda, I 
decided to wnte to you to mention that, accidentally noticing 
the nebula on Sunday evening, the 6th, I was struck by its 
conspicuousness, and set wondering how the ancients came to 
overlook an object so prominent. As frequent watchmg for 
meteors has made that 1egion very familar to me, it seems 
likely that an increase in general biightness has occurred, and 
made me specially notice its appearance. 

What*is of far more int&iest, however, I have learnt this 


` morning that one of our scholars, Lawrence Richardson, noted 


and recorded an apparent change in the nebula, as he saw itn our 
4% inch Cooke's refractor, about 9 p.m. September 1. I append 
a verbatim copy from his diary of what 1s perhaps the first 
English observation of this remarkable phenomenon. 

: J. EDMUND CLARK 
Friends’ School, Bootham, York, September 9 


(Cop$) “Sept. 1... As ab ing [of the season’s work] 
looked at Polaris, e Lyæ and the great nebula of Andromeda. 
Noticed a small star ın the centre of the latter which I do: not 
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1emember having seen before, and which ıs not down in a small 
drawing I made on September 15, 1884. 3 





e 
Norwegian Testimony to the Aurora-Sound 


How widespieid m our days is the belief m the sound of ' 


the Amoa m Norway, the followmg may show, In March, 
1885, I despatched some thousand circulars to all paits of the 
countiy containing different queries regarding the aurora, and 
amongst these also the following :—Have you or your acquaint- 
ances ever heard any sound during auroia, and, in this case, 
when and in what manne: ? Up to this date I have received 
answers to these queries from 144 persons in different parts of 
the country. Of these there aie not less than 92, or 64 per 
cent., who bcheve im the existence of the aurora-sound, and 53 


(36 percent ) of these again state they have heard ıt themselves, 
hilst the othe: 39 cite testimonials from other people ; only 21 
(15 per cent.) declare they never have heard the sound or know 
anything about it, and the other 31 (22 per cent.) have not 


noticed the query at all. 
21 négations. 


There are thus 92 affirmations against 


The sound is described in these answers in the follewing 


manner :— 


Sizzling (3) 

Creaking or sizzling 

An inte:mediate sound between 
sizzling and whizzing, some- 
times as if a piece of paper 
were torn 

A kind of sound as when you 
tear sulk 

Sizzling, th—ss 

Soft whizzing, alternative with 
sizzling 

Soft crackling, sizzling 

Hissing and crackling 

Partly hissing, paitly as a kind 
of rushing whiz 

Whispering and glistering 

Strong whiz (3) 

Whiz or whispering 

Whiz, or distant, soft, continu- 
ous whizzing 

A rather heavy rush, as hom a 
distant waterfall 
wet whizzing, hissing 
issıng, or hoy ! hoy ! hoy! 

Whe (2) 

Rush, as from a stream 


Soft but distant crackling, as” 


from a lighted match-cord 

Whizang (5) 

Whuzing 1m the air 

Rush, as when sheep are chased 

Soft whiz o1 hissing 

Soft whiz 

Soft hissing, soft whiz 

Whuzzing or whistling 

Rippling 

Crackling (4) 

Hissing 

Hisstng noise ım the air 

Crack m the air 

Din im the air 

Continuous sounding, rolling 
din in the air 

Clashing 

Flapping, as a flag before the 
win 

Paitly as iustling or flapping 
of sails hanging loose fore the 
wind, partly as hissing from 
fi 


re 

Lake the nore from a distant, 
before the wind-flapping fi 
which now and then sen 
out a creaking sound 

Like the sound from sails of. a 
ship hanging loose in stormy 
weather 


Monotonous whizang and 
creaking, as when a sheet 
faps before the wind 

Like burning juniper-boughs 

Brustling or cackling as if 
burning juniper 

As from a Feeble burning flame 

Like burning dried jumper 

As from the flames of a con- 
flagration 

Cutting, hissing as from flantes 

Ciacklng and creaking, a nose 
as from a large fire-flame— 
as, for instance, burning dried 


boughs 

Like the sound from a flight of 
birds 

Noise as when a bird flaps in 
the air 

Strong flapping noise, as- when 
a bird passes very near you 

Crackling fiom fire and flapping 
from wi 

As of a bird flying through: 
the air with great velocity 

Whizzing noise, as when strik- 
ing the air with a whip 

Noise as from the dart of an 
arrow 

Like the buzzing of a bee 

Roaring noise, as when strong 
gushes of wind dart through 
the tree-tops of the wood 

Cieakmg sound as from the 
blowing of the wind 

Distant roar, as from a storm 

Roaring as from a storm 

Roanng as from a whulwind 

As from a soft-blowing wind 

Soft breeze 

Like the soft breeze through a 
wood i 

Whipping with whisk-brooms 

Fanning 

Soft noise, as when fanning 
with a piece of paper from 
a distance 

Soft flapping with a piece of 
cloth 


Roaring of the sea 

Heavy, hollow roar from the 
sea 2 

Sweeping sound, as when dry 
snow is sweeping over an 
ice-field 

As when oħe holds a cloth by 
two coineis and flaps with it 
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Creaking, at other times, as As when a thunder-clap passed 
when a %ail strikes against over us from west to east 
the mast or flaps before the Soft cackling, as from electric 
wind « sparks from an electrical 

Partly whizang, partly as when machine bd 
a sail flaps before the wind As when stroking a cat’s back 

As when a sail flaps before the against the hairs 
wind 


Christiania, September 16 SOPHUS TROMHOLT 


A White Swallow 


DURING our walk to-day on the Kendal Road, near Hevers- 
ham, my brother and -I were very much surpnsed to see a white 
swallow amongst a numbei of the ordinary kind. The bird’s 
plumage was entirely white, except the lower part of the breast, 
which was greyish. 

We are quite sure of its identity, as it flew around us several 
times. 

Can you tell us whether a white swallow ıs really an uncommon 
sight ? Mary BRIGGS 

Samdside, near Milnethorpe, Westmoreland, September 4 





THE HUME COLLECTION OF ASIATIC BIRDS 


. For some time past the interest of ornithologists has 

been aroused by the rumour that Mr. A. O. Hume 
of Simla, had offered, or intended to give, his celebrated 
collection of Asiatic Birds to the Trustees of the British 
Museum ; and I am glad to be able to inform the readers 
of NATURE that the whole of this collection 1s now safely 
housed in the Natural History Museum, the second half 
having been delivered by the P. and O. Company on the 
18th of last month. 

Those of our readers who are not ornithologists may 
wish to learn something ın the first place about the collec- 
tion itself and its generous donor. 

Mr. A. O. Hume, C.B., occupied formerly a high 
position in the Bengal Ciwl Service, and devoted for 
many years his leisure hours to the study of ormthology, 
and especially of the birds of India. His aim was to form 
a collection of birds of every part of the British Asian 
Empire, in which every species should be represented by 
a complete series of specimens illustrating its range and 
its variations of colour according to age, season, or 
locality. For this purpose he organised a system under 
which a great mimber of local observers and collectors 
(in some years numbering nearly 100) worked for and 
with him. He fitted out expeditions with a staff of 
collectors and taxidermists, under his own leadership or 
that of his able former curator, Mr. Davison, into Scinde, 
Coorg, Manipur, the Malayan Peninsula, Tennasserim, 
and the Andaman and Nicobar Islands ; he acquired by 
purchase or donation the Mandelli collection from Sikkim 
and Tibet, Brook’s beautiful series from North-Western 
and Central India, Adam’s Sambhur birds, Bingham’s 
collections from Delhi and Tennasserim, Scully’s collec- 
tion from Turkestan. The expense incurred ın forming 
this collection was ın proportion to the enthusiasm with 
which Mr. Hume worked He had built at Simla a 
museum for the reception of the collection which should 
finally form the basis for the preparation of a compre- 
hensive work on the avifauna of the vast region which he 
was exploring. But whilst thus engaged Mr. Hume, with 
his wonderful activity and ready pen, which had rendered 
him facile princeps in all matters regarding Indian orni- 
thology, published numerous papers in an ornithological 
periodical, Stray feathers, which he founded and con- 
ducted for ten or eleven years, as well as several separate 
works —viz. “ Notes on the Indian Raptores,” “ Nests 

d Eggs of Indian Birds,” “ List of the Birds of India,” 
- “Game Birds of India, Burmah, and Ceylon,” and others. 

However, during the last few years naturalists, to their 
great regret, became aware that Mr. Hume’s interest in 
ornithology began’ to yield to other important matters of 

Ld 


F 

social and political nature; and finally, the grievous loss 
by theft of an enormous mass of ornithological manu- 
scripts, comprising his materials for “The Birds of the 
British Asian Empire,” and the whole of his Museum 
Catalogue, contributed to his determination to abandon 
his intention of working out his collection, and to present 
it to some museum where others might utilise the materials 
he had collected. : 

It ıs very gratifying that Mr. Hume, “considering the 
British Museum as the one that has most claims upon 
him, and Mr. Sharpe as the man most capable in Europe 
of doing justice to the collection,” offered to present it to 
the Trustees of that institution, The Trustees, fully aware 
of the scientific importance of the collection, had no 
hesitation ın accepting the offer. Still, before actually 
transferring the collection, Mr. Hume was desirous of 
completely rearranging and placing it in thorough good 
order, and also of preparing at the same time a Catalogue of 
the Birds of the Indian Empire containing the results of 
his long and careful studies. Unfortunately this project 
could not be carried out owing to the difficulty of finding 
a competent coadjutor in the work, or rather of obtaining 
the means of properly remunerating such a person. And 
as there was great risk in leaving the collection without 
due ni. supervision exposed to the deteriorating 
influences of another rainy season in India, the Trustees 
obtained Mr. Hume’s consent to transmitting the collec- 
tion without further delay to England. 

Mr. Sharpe, who is always ready to sacrifice his 
personal comfort to duty, started for Simla almost at a 
moment’s notice, and although, unseasoned as he was, he 
had to travel and work during the hottest part of the 
year, he seems to have infused his energy into all who 
had to help him in the gigantic task of packing the collec- 
tion. He started on April 25, arrived in Simla on May 21, 
completed his work by the end of June, and returned to 
the Museum on August 15, having the satisfaction to find 
on his return the half of the collection which had pre- 
ceded him safely lodged in the Museum, while the other 
half was delivered a week later without loss of, or damage 
to, any of the cases. G 

The collection comprises about 400 skins of mammals, 
63,000 skins of birds, 300 nests, and 18,500 eggs. It was 
packed in eighty-two cases, the majonty with a capacity 
of 30 cubic feet. Even to those who are used to the 
inspection of large collections, these figures can hardly 
convey a correct idea of the magnitude of this addition to 
the National Museum. Mr. Hume may truly say that 
such a collection has never been made before ; and such 
will poet never be made again. Each specimen is 
enveloped in a brown paper wrapper with the name of 
the species and locality written on the outside, proper 
labels being, besides, attached to the specimen. The 
skins themselves are in excellent condition, and, thanks 
to the precautions taken by Mr. Sharpe, they are not 
likely to harbour or to develop destructive inmates. 
Specumens which had suffered from damp or insects and 
to which no special interest was attached, were eliminated 
during packing. ‘ 

The scientific value of the collection, of course, is not 
to be measured by the number of specimens only, but by 
the judgment which determined their selection, by the 
history attached to many of them, and by the complete- 
ness of the series. We may seasonably assume that it 
contains about 2000 species, so that on an average each 
species is represented by some thirty specimens, which 
number in the majority of the cases would not go beyond 
a fair ullustration of its range and variation. Therefore 
the number of duplicates which will be eliminated b 
Mr. Sharpe during the progress of the examination will 
probably be much smaller than one might anticipate on a 
superficial rao aa ; and I need not say that Mr. Mume’s 
earnest wish’that the series which he has brought together 


; with so much discrimination and care should remain 
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intact, will be strictly carried out. No doubt a consider- 
able number of duplicates will be eliminated, and, accord- 
ing to the wish of the donor, of these a complete set has 
to be transmitted to the Museum of Comparative Zoology 
of Harvard College, whilst the remainder are to be utilised 
for the benefit of the ornithological collection generally. 

Ornithologists need not go many years back in recalling 
to their memory the extent of the collection which the 
late Mr. G. R. Gray had arranged in such a handy fashion 
in and about his study in the old building at Bloomsbury. 
What was then regarded a good reference collection has 
since been enriched by the addition of the Wallace collec- 
tion from the Indian Archipelago, Capt. Pinwill’s Malayan 
birds, Sharpe’s African collection, the Gould collection, 
Salvin and Godman’s European, Australian, and Amencan 
collections, the Sclater collection, and now by this im- 
mense collection from every part of the Indian Empire. 
Years of unremitting labour will be required to get these 
vast materials into order and to work them out in a 
manner which will satisfy the aims of so advanced a 
branch of science as ornithology is at the present day. 

ALBERT GUNTHER 








THE FORSTER HERBARIUM 


OTANISTS will learn with pleasure that this herb- 
arium, a portion of the collections of Cook’s second 
voyage, has been acquired by exchange from the Liver- 
pool Corporation for the Kew Herbarium ; and it will 
be incorporated in the general collection. From the ın- 
troduction to the “ Catalogue of Plants” in the Botanic 
Gardens at Liverpool, published in 1808, it appears that 
the proprietors of that establishment possessed, at that 
date, about 3000 specimens of dried plants, “ collected 
by the late Dr. Forster ım his voyages to the South Seas, 
with large and valuable contributions from his frends 
and correspondents.” How these plants came into their 
possession 1s uncertain, but they could hardly have been 
presented to them by Mr. Shepherd, the Curator, as stated 
by Sir Joseph Hooker in the introductory essay to his 
“Flora «Novee-Zealandiz,” or his name would almost 
certainly have been mentioned as the donor. At least 
this may be inferred, because on the very next page a 
very high tribute is paid to Mr. John Shepherd for his 
services to the Garden. Be that as ıt may, the collection 
will shortly be accessible to botanists generally, thanks 
to the perseverance of Sir Joseph Hooker and the sensible 
view of the matter taken by the present members of the 
Corporation when ıt was represented to them that these 
dried plants were practically useless where they were, 
but would be valuable at a botanical establishment lıke 
Kew. This act of the Corporation deserves to be re- 
corded, because some thirty years ago, when Sir Joseph 
Hooker was engaged ing his “Flora Nove-Zea- 
landiz,” he applied to the then custodians of the collec- 
tion to transmit it temporarily to Kew for comparison 
and publication, and his request was refused. 

Botanical investigations ın connection with the Chail- 
enger expedition again brought to mind the existence of 
this interesting collection at Liverpool, and it was deter- 
mined to make another effort to rescue it from oblivion, 
which was fortunately successful. A few words respecting 
the botanical collections of Cook’s voyages generally, and 
of this ofie in particular, wifi be welcome to those mter- 
ested ın botany. Sir Joseph Banks and Dr. Solander 
accompanied Capt. Cook on his first voyage round the 
world: John Reinhold Forster and George Forster, 
father and son, were the botanists of the second voyage 
(1772-75), and Mr. Anderson, the surgeon of the expe- 
dition, collected a little on the third voyage. From a 
statement in Sparmann’s “Travels in South Africa,” ıt 
seems that Forster the elder undertook the duties of 
naturalist to the expedition for the sum of 4000/., and he 
took his son with him, then only seventeen years old, as 


an assistant. On airiving at the Cape of Good Hope 
they fell in with Sparmann, who, at the instance and 
expense of Forster, was added to the scientific staff, and 
continued with them until the return to the Cape in 1775. 
Considerable collections of plants were made in New 
Zealand, many parts of Polynesia, and the extreme south 
of America, and smaller collections in some of the 
Atlantic Islands, including St. Helena, Cape Verd Islands, 
and Canaries. On returning to England the Forsters soon 
commenced publishing the botanical results of the expe- 
dition, and an authenticated set of all the published plants 
at least was deposited in the British Museum. The Cape 
plants, however, which they did not publish, are appa- 
rently not represented there. The first botanical work 
“ Characteres Genera Plantarum,” appeared in 1776, and 
the title-page bears the names of both father and son, and 
this was the only one published in England. For the 
rest, the botany was done by the son alone. His “ Florula 
Insularum Australium Prodromus” appeated at Gottingen 
in 1786, and “De Plantis Esculentis Insularum Ocegani 
Australis” at Berlin in the same year, followed by “De 
Plantis Magellanicis et Alanticis” at Gottingen in 1787. 

These works, we believe, constitute the whole of the 
published botany of the expedition, and, though very 
meagre, are extremely interesting, being the foundation 
of our knowledge of New Zealand, Antarctic, and Poly- 
nesian vegetation. The collection now acquired for Kew 
1s excellently preserved, and the plants mostly named and 
localised. It comprises altogether 1359 species, 785 of 
which were collected on the voyage with Cook, and the 
rest, from various parts of the world, are probably some 
of those alluded to above as having been presented to 
Forster by his friends. The collection includes a large 
proportion of the plants published by the Forsters, but it 
1s not complete. Roughly, there are 187 species from 
Polynesia, 119 from New Zealand, 21 from the extreme 
south of America, 23 from the Atlantic Islands, including 
all those described by Forster from St. Helena, and 
from Australia. Besides the foregoing, which are all 
phanerogams, there are 36 ferns, but they include only a 
small portion of the species described by Forster, 

In addition to this botanical work George Forsters 
name appears’on the second title-page of the Narrative 
of the second voyage as joint author with James Cook. 
He died, a violent death, we believe, at Paris in 1794, 
four years before the decease of his father. The philo- 
sophical writings of the latter, entitled “Observations: 
made during a Voyage round the World,” London, 1778, 
deserve special mention W. BOTTING HEMSLEY 





THE INTERNATIONAL METEOROLOGICA 
COMMITTEE i 


TE IS Committee held its third meeting in Paris at the 

Ministry of Public Instruction on September 1 to 8, , 
The Meeting was attended by the President, Prof. Wild 
(Russia); the Secretary, Mr. R. H. Scott; Profs. Buys Ballot 
(Holland), Hann (Austria), Mascart (France), Mohn 
fei Dr. Neumayer (Germany), and Prof. Tacchim 
Italy) M.de Pinto Capello (Portugal), the only remain- 
ing member, was unfortunately unable to be present. æ 

In addition certain gentlemen were present by invita- 
tions at some of the meetings, among these we may 
mention Brigadier-General Hazen (Chief Signal Officer, 
U.S.A.), Prof. Hildebrandsson (Upsala), and M. Leon 
Teisserenc de Bort. 

The following is a brief notice of the most important 
subjects discussed, with the action taken on each. 

A valuable report on cirrus observations by the Com- 
mittee appointed at Copenhagen (1882), MM. Capelld; 
Hudebrandsson, and Ley, was submitted, and will be 
printed. 7 

The subject of Atlantic telegrams was! discussed with 
General Hazen. It was decidéd to maintain the present 
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system of reports from ships’ logs which has been carned 
on since* Christmas by the Meteorological Offices of 
France and this country, and to endeavour to improve ıt. 

At the*same time a proposal made by M. L. Tgisserenc 
de Bort for the telegraphic transmission of a daily résumé 
of the weather in the New England States was considered. 
General Hazen expressed perfect readiness to furnish such 
reports, and it was resolved to procuie such telegrams 
provided the cost of the service could be guaranteed py 
the European offices which would participate in 1t. 

It was decided to recommend that barometrical obser- 
vations should be corrected for the force of gravity at 
lat. 45°. 

A letter from General Hazen respecting the reduction 
of barometer readings to sea-level, which has been lately 
circulated, was considered, and two memoranda on the 
subject from Hamburg and St. Petersburg respectively 
were handed in and will be printed. 

It was considered desirable, as absolute synchronism in 
weather observations appears to be unattainable in 
Eupe, that the same hours of local time should be 
adopted in each country (which would mean a change 
from 8 a.m. to 7 a.m, in this country). 

It was decided that each of the International Reduction 
Tables (proposed by the Committee at its meeting at 
Berne in 1880) as did not involve any question which 1s 
still in an undecided state (such as, e g., hygrometrical 
tables, or tables of sea-level reduction) should be published. 

It was decided to recommend that the next Congress 
should not take place till 1889, and Prof. Mascart stated 
that probably the French Government would propose 
that it should be held in Paris. 


THE BRITISH ASSOCIATION 


J UDGED by the ava of work which the sections 

have put through then hands the Aberdeen meeting 
has been successful almost beyond precedent. Moreover 
much of this work has been of the best quality. The 
addresses come up to a very high standard, and in the 
first four sections, at least, not a few of the papers were 
really important original contributions to science, while 
the discussions in Sections A and B on certain great 
questions in physics and chemistry were a marked and 
commendable feature—a feature which, itis hoped, will 
in time become common to all the sections. Mr. Murray’s 
lecture on deep-sea research has been justly considered 
one of the leading events of the meeting; a full report 
will appear in our columns, 

At the concluding general meeting a deservedly hearty 
vote of thanks was accorded to the Aberdonians for their 
abundant hospitality. Birmingham seems determined to 
make next year’s meeting a memorable one; and we 
may remind our readers that Sir William Dawson, of 
McGill College, Montreal, will be the President. 

‘The total number of persons who attended the Aberdeen 
meeting was 2203. 

The following is a synopsis of grants of money appro- 
priated to scientific purposes by the General Committee 
at the Aberdeen meeting. The names of the members 
who would be entitled to call on the General Treasurer 
ter the respective grants are prefixed :— 


A—Mathemates and Physics 
*Foster, Prof. G. Carey—Electrical Standards . . .. £40 
~Stewait, Prof. Balfour—Solar Radiation . me 20 
*Stewait, Pro£ Balfoux—Meteorological Obseivations at 
Chepstow act 


ar axe es ‘ at 25 
Darwin, Prof. G. H.—TInstiuctions for Tidal Observa- 

tions ©. ~ Si Fy X x a 50 
‘Ptewart, Prof. Balfour—Comparing and Reducing Mag- 

netic Observations i > ae 40 


*Forbes, Prof. G.—Standaids of Light .. ia 20 

*Brown, Prof. Cium—Ben Nevis Olzervaloiy ve 

*Armstiong, Prof.e—Physical and Chemical Bearings of 
Hlectzolysis : S = : : tee 


, 
B—Chemistry 
M'Leod, Prof.—Sılent Discharge of Electricity into 
Atmosphere : e i ‘ we £20 
*Wilhamson, Prof. A. W.—Chemical Nomenclature ... 5 


C-— Geology 


*Blanford, Mr W. T.—Fossil Plants of the Tertiary 
and Secondary Bed sire 


ae a aes ,. 20 

Hughes, Prof. T. McK.—Caves of North Wales : 25 
*Etheudge, Mı. R.—Volcano Phenomena in Japan... 50 
*Giantham, Mr. R. B.—Erosion of Sea Coasts .. : 20 
*Bannerman, Mr. H.—Volcanic Phenomena of Vesuvius 30 
*Evans, Dr. J.—Geological Record s be aa 100 
*Etheridge, Mr. R.—Fossil Phyllopoda ... a RE 15 


D—Brology 
“Stanton, Mr. H. T.—Zoological Record a 100 
*Muiray, Mr. J —Marine Biological Station at Granton.. 75 


*Lankestei—Prof. Ray—Zoological Station at Naples ... 50 
Cleland, Prof—Reseaiches in Food Fishes at St. 

Andrew’s és oes ase sae a és 75 

*Coideaux, Mr. J.—Migration of Birds . sa ae 30 

Cleland, Piof.—Mechanism of Secretion of Urin oti 10 

E—Geography 

Walker, Geneial J. T.—New Guinea Exploration .  I50 
Walker, General J. T.—Invesugation into Depth of 

Permanently Frozen Soil ın Polar Regions ... . 5 


F—Leonomte Sctence and Statistics 
Sidgwick, Prof.—Regulation of Wages under Sliding 


Scales .. Je 


10 
G—Mechanics 

Barlow, Mi. W. H.—Effect of Varymg Stresses on 

Metals .. a oe 7 a sea ise 10 
H—Anthropology 

Garson, Dr —Investigation into a Prehistoric Race in 
the Greek Islands si s i : ak 20 

*Tylor, Dr. E. B.—Investigation ınto North-Western 
Tnbes of Canada z ee a ue 50 
*Galton, Mr. F.—Racial Characteiistics in British Isles.. 10 
£1195 


* Reappointed. 





REPORTS 


Report of the Committee, consisting of Mr. Robat H. Scott 
(Secretary), Mr. F. Norman Lockyer, Prof. G. G. Stokes, Prof. 
Balfour Stewart, and Mr. G F. Symons, akpol Jor the 
purpose of co-operating with the Meteorologrcal Society of the 
Mauritius i their proposed publication of Daily Synoptic 
Charts of the Indian Ocean from the year 1861, Drawn up by 
Mr, R. B. Scott.—The Committee forward, for the inspection 
of the members of the Association, a copy of the chaits for the 
month of March, 1861, with some specimens for January of the 
same year, and the complete pumber for February which 
appeared some yeais ago. These documents have recently 
arnved from the Mauntus. As the work has now ‘made 
decided piogress the Committee have applied for and obtamed 
the giant of So/. placed at their disposal by the General Com- 
mittee. As soon as the requisite documents are received from 
Dr. Meldrum the Committee will submit a formal aceount of 
then expenditure with the necessary vouchers. 


Secoud Report of the Commuttee, consisting of Prof. Schuster 
(Secretary), Prof. Balfour Stewart, Prof. Stokes, Mr. G. John- 
stone Stoney, Prof. Sir H. E. Roscoe, Capt. Abney, and Afr. G. 
F. Symons, appointed for the pmrpose of considering the best 
methods of recording the direct Intensity of Solar Radiation.— 
The Committee have come to the following conclusions :—(1) 
It seems desirable to construct an instrument which would be a 
modification of Prof. Stewait’s actinometer adapted for self- 
registration—the quantity to be observed being, not the rise of 
tempeiatuie of the enclosed thermometer after exposure for a 
given time, but the excess of its temperature when continuously 
exposed ove: the temperature of the envelope. (2b As the 
grant to the Committee will not admit of the purchase of a 
hehostat, it will no doubt be possible to procme the loan of such 

r instrument, and, by making by its means sufficiently numerous 
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comparisons of the instrument proposed by the Committee with 
an ordinaiy actinometer, to find whether the aiangement 
suggested by the Committee is likely to succeed in piactice. 
The Committee would therefore confine their action for the 
present to the cairying out of such a seiies of comparisons. 
(3) The swe of the instrument might be the same as that 
of Prof. Stewart’s actinometer. (4) The instrument should 
have a thick metallic enclosure, as in the actinometer 
above-mentioned, and in this enclosme there should be ım- 
serted a thermometer to record its temperatwe. Great pains 
should therefore bé taken to construct this enclosure so 
that its temperature shall be the same throughout. (5) The 
interior thermometer should be so constiucted as to be readily 
susceptible of solar influences, 
green glass (a good absorber), and to give it a flattened surface 
in the direction perpendicular to the light from the hole. (6) 


It seems desirable to concentrate the sun’s light by means of a 


lens upon the’ interior thermometer, as in the ordinary instru- 
ment. 


the sky around the sun from interfenng with the determination. 


Again, with a lens there would be great facility in adjusting the 


amount of heat to be received by employing a set of diaphragms. 
There are thus considerable advantages in a lens, and there does 
not appear to be any objection to its use. 


Third Report of the Committee, consisting of Profs. G. A. 
Darwin and F. 
Observations, 


tion forms referred to ın the second report is now completed, 


and copies are on sale with the Cambridge Scientific Instrument 


Company, St. Tibbs’ Row, Cambridge, at the price of 2s. 6d. 


each. Some copies of the first report, in which the theory and 
lained, are also on sale at the same 
e computation forms have been sent 
to the librarians of some of the principal scientific academies of 


use of these forms aie 
price. A few copies of 


Europe and America. In South Afiica, Mr. Gill, at the Cape, 


and Mr, Neison, at Natal, are now engaged in reducing observa- 
A memorial has 


tions with forms supplied from this edition. 
been addiessed to the Government of the Dominion of Canada, 


ing the desirability of systematic tidal observation, and the 


publication of tide-tables for the Canadian coasts. There seems 
to be good hope that a number of tide-ganges will shortly be set 
up on the Atlantic and Pacific coasts, and in the Gulf of the St. 
Lawrence. The observations will probably be reduced accord- 
ing to the methods of the British Association, and the predic- 
tions made with the instrament of the Indian Government. 
Major Baid has completed the reduction of all the tidal results 
obtamed at the Indian stations to the standard forms proposed 


in the Report of 1883, and Mr. Roberts has similarly reduced a 


few results read before the Association by Sr William Thomson 
and Capt. Evans in 1878. All these are now being published in 
the froceedings of the Royal Society, ma paper by Major Bard 
and myself. A large number of tidal results have been obtained 
by the United States Coast Survey, and reduced under the 
superintendence of Prof. Ferrel. Although the method pursued 
by him has been slightly different from that of the Bntish 
Association, it appears that Whe American results should be 
comparable with those at the Indian and European ports. 
Prof. Ferrel has given an assurance that this is the case; never- 
theless, there appears to be strong internal evidence that, at 
some of the ports, some of the phases should be altered by 180°. 
The doybt thus raised will probably be removed, and the paper 
before the Royal Society will afford a table of reference for all 
-~or neaily all—the results of the harmonic method up to the 
date of its publication. The manual of the tidal observation 
pomet by Major Band is now completed, and will be pub- 
ished shortly. This work will explain fully all the piactical 
difficultie$ Likely to be encounftred ın the choice of a station for 
a tide-gauge, and im the erection and working of the instrument. 
Major Baird’s great experience in India, and the success with 
which the operations of which he has had charge have been 
canied out, render his advice of great value for the prosecution 
of tidal observation ın other countries. The work also explaius 
the method of measuring the tide diagiams, entering the Egnres 
m the computation forms, and the subsequent numencal opera- 
tions. e E 


Second Report of the Commaitter, consisting of Frof. Balfour 
Stewart (Seerdary), Mr. F, Knox Laughton, Mfr G. F. Symons, 
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permanent 


It is proposed to make it of 


For if there were no lens the hole would require to be 
large, and it would be more difficult to prevent the heat from 


. Adams, for the Harmonic Analysts of Tidal 
Drawn up by Prof. G. H. Darwin.— Recoid 
of Work during the past Year.” The edition of the computa- 
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Mr. R. H. Scott, and Mr, Fohnstone Stoney, a, nirea Jor the 
purpose of cooperating wuh Mr. E. F. Lowe in his project of 
establishing a Meleoiological Observatory near Chepstow on a 
and sctentific basis —Since then re-appdintment in 
1885 this Committee have met twice, and have placed them- 
selves in correspondence with Mr. Lowe, to whom the following 
letter was written by their Secietary: ‘‘ The Committee 1equest 
me to point out to you that the main featwie of yom proposal, 
which interests the Bntsh Association and the scientific public 
generally, ıs the prospect which ıt holds out of the establishment 
of a permanent institution, by means of which meteorological 
constants could be determimed, and any secular change which 
may take place therein in the course of a long period of years be 
ascertamed. It will be for you and the local authorities to 
decide what amount of work of Jocal interest should be con- 
templated, and on this will the scale of the observatory mainly 
depend. The Committee are therefore unable to say what 
amount of capital would be required. They would pomt out 
four conditions which they hold to be indispensable :—(1) The 
area of und appropriated should be sufficient to ensure 
freedom from the effects of subsequent building in the neighbour- 
hood. (2) A sufficient endowment fund of at least 15o/. annually 
should be created. (3) The contiol should be in the hands of a 
body which is in itself permanent as far as can be foreseen. (4) 
The-land for the site shall be handed over absolutely to the above- 
mentioned governing body.- Until the precise amount of the 
local meteorological requirements is ascertained and further 
progress is made in the scheme the Committee consider that they 
would not be justified in any more prominent action than that 
which they have already taken. 


Report of the Commutite, consisting of Profs. A. Johnson 
(Secretary), F. G. MacGregor, F.. B. Eien, H. T. Bovey, 
and Mr. C. Carpmael, appointed for the purpose of promoting 
Tidal Observations in Canada.—The Committee, m order to. 
strengthen their representation to the Canadian Government on 
the necessity of establishing stations for continuous tidal ob- 
servations, deemed it well to get the opinions of Boards of 
Trade and ship-owners and ship-masters. On inquiry it ap- 
peared that the Montieal Board of Trade were at the very time 
considermng the question, which had been brought independently 
before them. On learning the object of the Committee they 
gave ıt their most hearty support, and addressed a strong 
memorial on the subject to the Dominion Government. The 
Boards of Tiade of the other chief ports of the Dominion also- 
sent similar memorials. The ship-owners and masters of ships, 
to whom application was made, were practically unanimous in 
their testimony as to the pressing need for knowledge on the 
subject. The representations were made through the Minister 
of Manne, with whom an interview was obtained, at which a 
memorial was submitted. Copies of the answeis of the ship- 
masters (a large number of which had been received) were sub- 
mtted at the same time. The 1eply of the Minister of Manne 
stated that, owing to the large outlay on the Georgian Bay 
Survey and on the expedition to Hudson’s Bay dming the past 
summer (1885), the Government did not propose to take action 
in the matte of tidal observations at present. The Committee 
have reason to believe that if the financial prospects impiove by 
next session of Pailament the Government will take the matter 
into earnest consideration ; they therefore suggest that the Com- 


: mittee be reappointed, 


Seventeenth Report of the Committee, consisting of Profs. Evere 
and Sir W, Thomson, Mr. G. F. Symons, Sir A. C. Ramsay, 
Dr. A. Gakw, Mr. F. Glasher, Mr. Pengelly, Prof Edward 
Hill. Prof. Prestwich, Dr. C. Le Neve Foster, Prof A. S. 
Herschel, Prof. G. A. Lebour, Mr. Galloway, Mr. Josek 
Dickinson, Mr. G. F. Deacon, Mr. E. Wethered, and Mr. A. 
Strahan, appointed for the purpose of wrvestigating the Rate of 
Increase of Underground Temperature downwards in various 
Localities of Dry Land and under Water. Drawn up by Prof. 
Everett (Secretary).—The present Report is for the two years: 
since the summer of 1883. Observations have been taken in a 
oop bore at Richmond, Surrey, by Mr. Collett Homersham, 
C.E., the engineer of the boring, on the premises of the Rich 
mond Vesty Wate:works, on he right bank of the Thameg 
and about 33 yards fiom high-water mark. The surface is 17 
feet above Oidnance datum. The upper pait consists of a well 
253 feet deep, with an inteinal diameter of 7 feet at top and 
5 feet at bottom, which was sunk in 1876 for the pu of sup- 
plying water to the town of Richmond, and canied dqwn to the 
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chalk. From the bottom of the well a 24-inch bore-hole was 
sunk to the total depth of 434 feet, thus penetrating 181 feet into 
the chalk. «This portion of the work was completed in 1877. 
Above the chalk were tertiaries, consisting of 160 feet ef Lon- 
don clay, 60 feet of the Woolwich and Reading beds, and some 
underlying sands. The water yielded at this stage was about 
160 gallons a minute, and, when not depressed by pumping, was 
able to rise 4 or § feet above the suface, Its ordinary level, 
o to pumping, was about 130 feet lower. In 1881 the Ruch- 
mond Vestry determined to carry the bore-hole to a much 
greate: depth, and the deepenmg has been executed under the 
direction of Mr. Homersham, ‘The existing bore-hole was first 
enlarged and straightened, to enable a lme of cast-iron pipes, 
with an internal diameter of 16} inches, having the lowe: end 
driven water-tight into the chalk at a depth of 438 feet, to be 
carried up to the surface. The total thickness of the chalk was 
671 feet. Below this was the upper greensand, 16 feet thick ; 
then the gault clay, 2014 feet thick; then ro feet of a sandy 
rock, and a thin layer of pho-phatic nodules. Down to this 
pom! the new boring had yielded no water. Then followed a 

894 feet thick, consisting mamly of hard oolitic Limestone. 
Two small springs of water were met with in this bed at the 
depths of 1203 and 1210 feet, the yield at the surface being 1} 
g ons a minute, with ipower to rise in a tube and overflow 49 
eet above the ground. A partial analysis of this limestone 
rock showed it to contain 2'4 per cent. of sulphide of non in 
the form of pyntes. At the depth of 1239 feet this limestone 
rock ended, and haid 1ed sandstone was found, alternating with 
beds of variegated sandy marl or clay. After the depth of 1253 
feet had been attained, the yield of water steadily increased as 
the boring was deepened, the overflow at the suiface being 2 
gallons a minute at 1254 feet, 8 gallons at 1363 feet, and 11 
gallons at 1387 feet. It rose to the top of a tube cared 49 feet 
above the surface, and overflowed ; and a pressure-gauge showed 
that it had power to rise 126 feet above the surface. The 
diameter of the bore was 16} inches ın the chalk, 134 inches in 
the gault, 114 inches in the oolite limestone, and at the depth 
of 1334 feet ıt was reduced to a little under 9 inches. At 1337 
feet the method of boring was changed, and, instead of an 
annulal arrangement of steel cutters, a 1otary diamond rock- 
boring machine was employed. The bore-hole, with a diameter 
of 84 inches, was thus carned down to 13674 feet, at which 
depth, lining tubes having to be inserted, the diameter was re- 
duced to 74 inches, and size was continued to 1447 feet, at 
which depth the boring was stopped. The bore-hole was lined 
with slong iron tubes down to the depth of 1364 feet ; and 
those portions of the tubes that are in proximity to the depths 
where water was struck were drilled with holes to admit the 
water into them. Three observations of tempeiature taken 
with an inverted Negretti maximum at the depth of 1337 
feet, when the bore-hole was full of water, recorded 
754 F In the first observation, March 25, 1884, the ther- 
mometer was left for an hour and a quaiter at the bottom 
of the bore-hole, and three weeks had elapsed since the water 
was disturbed by boring. The second observation was taken on 
Mach 31, when the thermometer was 54 hours at the bottom. 
In the thind observation special precautions were taken to pre- 
vent convection. The thermometer was fixed inside a wrought- 
iron tube, 5 feet long, open at bottom. The thermometer was 
near the lower end of the tube, and was suspended from a 
water-tight wooden plug, tightly driven into the tube. There 
was a space of several inches between the plug and the ther- 
mometer, and this part of the tube was pierced with numerous 
holes to allow the escape of any cold water which might be 
carned down by the tube. The tube was one of a series of 
bellow boing-rods used in working the diamond drill-machine. 
By means of these it was lowered very slowly, to avoid disturb- 
ance of the water as much as possible; and the tube containing 
the thermometer was gradually worked through the sand at the 
bottom of the bore-hole. The lowermg occupied five hours, 
and was completed at noon on Saturday, June 7. Cement, 
mixed with sugar, for the purpose of slow setting, was imme- 
diately lowered on to the surface of the sand, and above this a 
mixture of cement and sand, making a total thickness of 3 or 4 
feet of cement plugging. The thermometer was left in its place 
for three full days, the operation of raising being commenced at 
noon of Tuesday, June 10, and completed at 5 p.m. The 
thermometer agan registered 754° F., exactly the same as in the 
two previous o ations which were taken without plugging. 
It would sherefore appear that the steady upflow of water ın the 
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lower part of the boie pievents any downward convection of 
colder water from above. 

The boring has since been carried to the depth of 1447 feet, 
with a diameter reduced to 74 inches, and Mr. Home:sham 
lowered the thermometer to the bottom without plugging. It 
remained down for six days (February 3 to 9, 1885), and gave 
a reading of 763° F. The water overflowing at the surface had 
a temperature of 59° F. To deduce the mean rate of increase 
downwards, we shall assume a surface temperature of 50°. This 
gives for the first 1337 feet an ıncrease of 254°, which is at the 
rate of 1° F. in 52'4 feet, and for the whole 1447 feet an unciease 
of 262°, which is at the rate of 1° F. in 54 1 feet. These results 
agree well with the Kentish Town well, where Mr. Symons 
found in I1oo feet an average increase of 1° in 55 feet. 

Mr. Galloway has furnished observations taken dunng the 
sinking of a shaft to the depth of 1272 feet ın or near the Aber- 
dare valley, Glamorganshue. The position of the shaft is on 
the slope on the east side of the valley, about midway between 
the bottom of the valley and the summit of the hill which 
separates ıt from the Meithyr valley. The mouth of the shaft is 
about 800 feet above sea-level. Observations were taken at 
four different depths—546 feet, 780 feet, 1020 feet, and 1272 
feet—the thermometer being in each case inserted, and left for 
twenty-four hours, in a hole bored to the depth of 30 inches at a 
distance not exceeding 24 yards from the bottom of the shaft for 
the tıme being. About eight hours elapsed between the com- 
pletion of the hole and the insertion of the thermometer. The 
strata consist mainly of shales and sandstone, with a dip of 1 in 
12, and the flow of water nto the shaft was about 250 gallons 

er hour. The first of the four observations was taken in the 
Rreclay under the Abergorkie vein ; the second in strong ‘‘clift ” 
(a local name for aigillaceous shale) in disturbed ground ; the 
third in bastard fireclay under a small rider of coal previously 
unknown ; the fourth in ‘‘clift” ground two yards above the 
red ash vem, which overlies the 9-foot seam at a height of from 
gto 12 yaids. The observations were as follow :—At 546 feet, 
56° F. ; 780 feet, 594° F. ; 1020 feet, 63° F. ; 1272 feet, 664° F. 
Comparing consecutive depths from 546 feet downwards, we 
have the following increments of temperature :—34° in 234 feet, 
giving 1° for 67 feet ; 34° ın 240 feet, giving 1° for 69 feet ; 34° m 
252 feet, giving 1° for 72 feet; showimg a remarkably 
rate of increase. A companson of the first and fourth observa- 
tions gives an increase of 104° in 726 feet, which is at the rate of 
1° F. in 69'1 feet. As a check upon this result we find that 
this rate of decrease reckoned upwards from the smallést depth 
(546 feet) would give a surface temperature of (56 —7'9=) 48°'1, 
which, as the elevation is 800 feet, is probably very near the 
truth. 

Mr. Garside has sent an observation of temperature taken by 
himself in the roof of the Mersey tunnel in August, 1883. The 
temperature was 53°, the depth below Ordnance datum being 
92 feet. A great quantity of water from the river was percolat- 
ing through the sides of the tunnel. On August 13, 1854, he 
verified his previous observation in Denton Colhery (15th 
Report). The second observation was made at the same depth 
as the first (1317 feet), in the same pit and level, and under the 
same cicumstances, except that the thermometer was allowed 
to remain fourteen days in the hole bored for it, instead of only 
six hours. ‘The temperature observed was the same as before— 
nen 66°, Mr. Garside has also supplemented his previous 
contribution to our knowledge of the surface temperature of the 
ground in the East Manchester coal-field (16th Report) by two 
more years’ results from the same observing stations. The differ- 
ence between them agrees well with the geneially accepted rate 
of 1° for 300 feet, and indicates about 48° as the swiface tempe- 
rature at small elevations, such as 30 feet. The pits in the East 
Manchester coal-field from which we have observations—namely, 
Astley Pit (Dukinfield), Ashton Moss, Bredbury, Denton, and 
Nook Pit, are all sunk in groundeat elevations of beteveen 300 
and 350 feet, It would therefore appear that the assumption of 
a surface temperature of 49°, which we made ın reducing these 
observations, is about 2° in excess of the tratb. A very elaborate 
paper on ‘‘ Underground Temperature” has recently been com- 
municated to the Royal Society by Prof. Prestwich. He is 
disposed to adopt 1° F. in 45 feet as the most probable value 
of the normal gradient. 





Report of the Committee, consisting of Mr. W. T. Blanford 
and Mr. F. S. Gardner (Secretary), on the Fossil Plants of the 
Tertiary and Secondary Beds of the United Kingdom. Drawn 
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up by Mr. ¥. S Gardner, F.GS., F L.S.—The report opens 
with a lst of all the principal works on the British Tertiary 
flora down to the year 1882, The number of species that had 
been more or less desciibed were —From the Thanet beds, 3 ; 
from the Reading beds, 9; from Sheppey, 108; from Alum 
Bay, &c., 43 ; from Bournemouth (deducting those not peculiar), 
113 Bovey Tracy, 50; Upper Eocenes, 13; Mull, 9; Antim, 
about 16; making a grand total of 262 species, not a tenth part 
of which, Mı. Gadner anticipates, would swvive a nmgorous 
examination. The study of only one group of plants—the 
Gymnosperiis= has been the senous business of the past three 
years ; for not only have I had to study, but ın the majonity of 
cases to find the specimens as well I trust that the results 
attending the expenditure of the gant I have been favoured 
mm may be considered satisfactory, and these I now proceed to 
etail. 

Bracklesham Flora.—Two visits have been made to Selsey. 
The beds, it 1s well known, are marme, but a few ter- 
restnial fruits are from time to time procured from them. I was 
able to make a large collection of fossil shells while looking for 
plants, which, being from the highest beds, aie less known, and 
are interesting as illustrating the passage from the Bracklesham 
to the Baiton fauna, which 1s more gradual, I think, than is 
supposed. The surface of one of these beds is dotted over with 
fossil Posidontzas, a maune monocotyledonous plant identical 
with the species now inhabiting the Mediterranean. It had not 
been previously 1ecorded as a British fossil, though another 
species 1s abundant in the contemporary beds of the Calcaire 
grosser of the Paris basin. In our species the rhizomes iadiate 
from a centre, whilst in the Fiench and other European fossil 
species they are long and branching They are found among 
beautiful Telina shells, preserving, to a large extent, then 
banded coloms. The only other fossil plant to record here is a 
Nipadites, which, unlike those of the Bournemouth beds, 1s 
large, flattened, and oval. 

Reading Beds.—A considerable portion of the grant has been 
expended in working these beds with, I am pleased to report, 
the happiest results. The flora is found in the Katesgrove pit, 
on the banks of the Kennet, immediately beneath the mottled 
clay. The matrix is a fine porcelaimous fuller’s eath inter- 
stratified with sand, and the beds seem very local. The lmit of 
the pit being reached, it is not probable that any part of the 
beds will be exposed for lo I have illustrated a beautiful 
specimen—one of several—of Anemia stbcrelacea, Sap., from 
these beds» This fern 1s highly charactezstic of the lower 
Eocenes in France, but had only previously been found in the 
middle Bagshot beds of Bournemouth in this conky, I have 
also illustiated another fern (?) from these beds, of which I have 
only as yet found a small fragment. The figues are therefore 
taken from specimens found -many yems ago by Prof. Prestwich. 
Other valuable additions to the Bending ha are some splendid 
specimens of a comfer, which I can see no ground foi distn- 
guishing from Taxodium heterophyllum of China. Another 
interesting specimen from Reading ıs a pine leaf of two needles, 
about the size and substance of those of P. maritima, the first 
pine foliage, I believe, ever found in the English Eocene. One 
leaf bed ıs almost wholly made up of leaves of Plutonis, and a 
bed above is fairly sprinkled with fruits of the same. Fruits aie 
very abundant, and include fow “kinds of leguminous pods, and 
there are many flowers. As a iesult of this work the Reading 
fiora no longer appears so completely distinct from that of 
Bournemouth. 

Woolwich Beds.—I 1egard these as thoroughly distinct in age 
from those of Reading. I have not found, ın the course of two 
visits paid’ for the puipose, any bed worth collecting from, 
though I think such must exist at Lewisham 

Studland Beds —We were able to reach a leaf bed ın the 
Lower Bagshot at Studland, and to obtain a great number of 
specimens, neatly all of whieh are quite new to me. They are 
mostly dyc8tyledonous leaves anf fiuits, which will require time 
to determine. There are no Conifers among them, and I am 
only able to add one fein—a Lygodium, very near to that of 
Bournemouth—to the Chrysodtum /angeanum, procured abund- 
antly by me ten yemas ago in a different bed at the same 
locality 

Afordwetl Beds.—I have to add Salvinia to the flora, not 
previously found fossil in land, and exclusively confined to 
the Mioceme in Austria and Switzerland. 

Barton Beds.—A new species of pine from Highcliff was 
discovered quite unlike those hitherto found at Bracklesham. 


The beds me rapidly assuming an angle of repose, and becom- 
ing deeply buried under deéérzs, so that some of thenf are no 
longer visible except by making excavations. Though the 
Barton series ıs one of the most interesting of our ocene 
formations, the detailed bedding has not been worked out like 
that of the Bracklesham senes below and the Headon series 
above, and the greatest misconceptions seem to prevail as to the 
number of species of fossils that ıt contains, 

Bournemouth Beds.—Five series of leaves were obtained this 
year by Mr. Keeping and myself, the most noteworthy of which 
are some specimens of Godeya which exceed any I had previously 
seen. I have illustrated a new and very distinct species of 
Adiantum, a fragment of what may be Gymaogramma, and a 
tnfid group of Polypodium leaves, which seem to be different 
from either of the species previously recorded. 

The London Clay.—Mr. Shrubsole has kindly sent me some 
of the best of the fruits that have been found. I have not made 
any complete studies of them yet, but they promise to afford 
results of the highest value. Among a few recognised is the 
very unmistakable seed of Verschaffeltia, a genus of palms from 
Seychelles quite new to fossil floras. 

Gurna Bay Beds.—\ have been able to ascertain that another 
fern rivals Anemia subcreacea in range, Chrysodium langeanum, 
which extends from the town of Bagshot upwards into the Bemb- 
ridge beds. The plants are as a rule dreadfully macerated and 
chopped up. Among them are small fragments of a Glachenia, 
which, though not veiy beautiful, 1s a very important fern, 
coming from the horizon. By far the most important discovery, 
however, 1s that of Doltostrobus, the first extinct conifer 
that I have met with in Brinsh Eocenes. It Yalonged to the 
tribe of draucartae, and its identification has been thoroughly 
confirmed by correspondence and the interchange of specimens 
with Dr. Marion, the well-known botanist of Marseilles It 1s 
ceitam that during the Eocene period, as the temperature 
increased from the base upward to the Middle Bagshot, when 
the maximum of heat seems to have prevailed, there was a 
tendency for the plant world to move northward. It 1s equally 
certain that in the late: half of the Eocene, as the temperature 
began to decrease, the movement was in the opposite direction, 
and we find in the European Miocenes of Switzerland and Italy 
a number of plants that at an earlier period were giowing in the 
fai north, 


Report of the Committee, consisting of H. Bauerman, F. W. 
Rudler, and Dr. H. Johnston Lavis, for the Invesisgation of the 
Volcanic Phenomena of Vesuvius, by H. Johnston Lavis, M.D., 
F.G.S., Reporter.—The unfortunate outbreak of cholera in 
Naples and the stringent local quarantine measures prevented 
work on Vesuvius bemg canied out durmg the autumn of 1884. 
Nevertheless, daily observations were made of the variations in 
the activity of the volcano, of which a, careful record has been 
kept. All important changes of the crater-plain, and in the 
cone of eruption, have been photographed. Descriptions of the 
small eruption of May 2 of 1883 have already been given in 
NATURE, and the results of a microscopical examination of the 
sides of the remaikable hollow dyke then formed will soon be 
published The Naples section of the Italian Alpine Club have 
generously undertaken to publish a journal of Vesuvius, which 
will contain reproductions of the photographs exhibited. The 
third sheet of the geological map of Vesuvius and Monte Somnia 
(scale 1 : 10,000) has been completed by the reporter, and is 
exhibited at the meeting. The relationship of the varying 
activity of a volcano in a Strombolian state of activity to baro- 
metic pressure, the lunar tides, and 1a:mfall, cannot but be 
1egaided as important in solving some questions of vulcanology. 
Instrumental means of measuring such present so many practical 
difficulties that a scale of activity has been drawn zp which» 
requires only a few minutes to learn, can be practised by any 
one with good eyesight and moderate intelligence who ıs within 
visual range of the volcano, and, above all, 1equires no further 
outlay than pen, ink, and papei. The objections will be men- 
tioned after describing the process, rst degree, a faint red 
glimmer above the main vent interrupted by complete darkness ; 
and degree, the glimme: ıs continuous, but the ejection reaches 
haidly above the central crater rm at the most ; 3rd degree, 

limmer continuous and well marked ; the ejections are distinctly» 
disable as they rise and then fall on the slopes of the cone of 
eruption and roll down its slopes; 4th degree, the ejections 
reach a considerable height, aie brilliant, and light up the top 
of the great cone ; 5th degiee, verging on an actual paroxysmal 
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eruption, the ejections are shot up very high, being only very 
slightly er not at all influenced ın their couise by a strong wind. 
Each explosion follows with much rapidity, and corresponds with 
the ‘“‘boati” heard all around the west, south, and south-east 
slopes of the mountain. The objections to this method of regis- 
teung the vanations in the activity of a volcano are: (a) cloud- 
cap, which may for days cut off the view ; (b) after a great 
eruption, resulting in a deep crater, the changes of activity would 
be invisible from the neighbourhood of the mountain ; (¢) it is 
only applicable after dark, so that usually only one observation 
a day can be made; (d) should lava be flowing from a lateral 
outlet, as is often the case, the level of the fluid m the chimney 
would vary as the outflow took place with greater or less 
rapidity, dependent on its blocking the passage more or less. 
The reporter thinks it desirable to introduce a description of this 
method into the report, so that ıt may be made use of in the 
case of other suitable volcanoes. 


Report of the Committee, cousisting of Prof. Ray Lankester, 
Mr P. I. Sclater, Prof. M. Foster, Mr. A. Sedgwick, Prof. A. 
iM. Marshall, Prof. A. C. Haddon, Prof. Moseley, and Mr. 
Percy Sladen (Secretary), appointed for the purpose of arranging 
foo the occupation of a Table at the Zoological Statron at Naples. 
—In the Report read last year at Montreal it was announced 
that a scheme was on foot for the building of a large physiolo- 

ical laboratory in connection with the Zoological Station at 
Naples and for the purchase of a new sea-going steamer, to be 
equipped as a floating laboratory. Your Committee are now 
able to report that both these projects are steadily advancing 
towards attainment. For the physiological laboratory the 
Municipality of Naples has made a grant of 400 square metres 
of ground, and the Italian Parliament has voted the sum of 
50,000 lire towards the cost of building. In addition to this 
assistance from the Italian Government, a union of the maritime 
provinces of South Italy 1s about to be formed for the purpose 
of contributing towards the cost of the new laboratory, and of 
maintaining two tables there for the use of natives of the prov- 
inces concerned. The new steamship, which it is hoped will 
shortly be in the possession of the station, will form a further 
addition to the capabilities of the establishment This under- 
taking is in the hands of an influential committee in Germany, 
oiganised for the purpose of collecting subscriptions, and by 
whom the vessel will be presented to the station. It is intended 
that the steamer should be of 300 to 4oo tons burden, with 
engines of 150 to 200 horse-power, and be fitted up in all 
respects as a floating laboratory. With such a vessel it will be 

erfectly practicable to remain weeks or months in any desired 
feat , and distance from home will be no obstacle, as natural- 
ists will live and work on board. Concurrent with these strides 
of the Zoological Station, improvements in the general manage- 
ment, in methods of work, and in instruments of research are 
constantly being made. ‘The general efficiency of the establish- 
ment is so well known that it will suffice to say that the whole 
organisation of the station is in a state of active and prosperous 
vitality. The best evidence of this is furnished by the accom- 
panying lists :—{1) of the naturalists who have occupied tables 
during the past year, and (2) of the publications resulting from 
work carried out at the station. 

The General Collections.—Additions have been again received 
from Capt. Chierchia, who has, since the last Report, sent two 
collections of specimens from the Pacific and Indian Oceans. 
Other collections have been likewise received fiom Lieut. Cer- 
cone, Lieut. Oisini, and Lieut. Colombo, from the Atlantic, the 
Red Sea, and the Mediterranean respectively Some of the 
material previously obtained by Capt. Chierchia has already 
been utilised by Count Béla Haller in a paper on the molluscan 
kidney, recently published ; and the same author is at present 
Preparing a monograph on the Patelle. In like manne: the 
Pteropoda have been investigated by Di. Boas, of Copenhagen, 
whose monogiaph upon the subject is now in the press. Since 
the last Report the British Association table has been occupied 
by Mr Wm. E Hoyle, who, although lmted in time, was 
enabled to prosecute researches on the embryology of the 
Cephalopoda, and to collect material from which important 
results may be expected. The report forwarded by Mr. Hoyle 
is appended — 

œ Report on the Occupation of the Table, by Mr. William E. 

Hoyle.—I reached Naples on Apni 6, 1885, and left on the 28th 

of the same month. In so short a time ıt was obviously im- 

possible to make gnything of the nature of a complete investi- 

gation in a subject of such magnitude and diffculty as the 
e 
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embryology of the Cephalopoda; it Æemed, herefore, that the 
oppoitunities afforded me could best be utilised by collecting 
material for subsequent examination. Of this I had an abund- 
ant and immediate supply, thanks to the kindly forethought of 
your secretary, who had given notice to the authorities of the 
station of the natme of the work I had undertaken, so that they 
had a quantity of ova ready for my use. The greater part of 
my time was spent in extracting embryos from the egg and pre- 
serving them in various fluids, and a fairly eomplete series of 
developmental stages of Loligo and a good many embryos of 
Sepia were thus obtained. When the young Cephalopods have 
reached a stage at which the rudiments of the arms me clearly 
visible, it is moderately easy, alter a little practice, to extricate 
them by making an incision into the egg-membrane with a fine 
scalpel ; but previously to this period they so nearly occupy the 
whole interior of the egg that it is almost impossible to obtain 
them uninjured. A quantity of such eggs I preserved whole by 
a method suggested to me by Dr. Jatta, who is at work upon a 
monograph of the Cephalopoda of the Bay of Naples. The 
strings of eggs are placed whole in weak solution of chromic 
acid (about 0°25 per cent.) for a few hours, and then in distilled 
water for twenty-four hours, after which they are preserved in 
alcohol. The embryos can then be extracted much more readily 
than when fresh. Some time was devoted to examming and 
drawing the embryos in the fresh condition, and ın watching the 
piocess of segmentation in Loligo and Sepia. I observed the 
presence of the ‘‘ Rıchtungsblaschen ” in the former, which, so 
ar as I am aware, has only been noted in a Russian memoir on 
the development of Sepiola by Ussow. A number of blasto- 
derms in process of segmentation were preserved according to a 
method proposed by Ussow, for the knowledge of which I am 
indebted to Dr. Edwaid Meyer, who kindly translated it for me 
from the original. The egg, without removal of the membianes, 
is placed in 2 per cent. solution of chiomic acid for two minutes, 
and then in distilled water, to which a little acetic acid (one 
drop to a watchglassful) has been added, fortwo minutes longer. 
Jf an incision be now made into the eggrmembrane the yolk 
flows away and the blastoderm remains; if any yolk still cling 
to it, it may be removed by pouring away the water and adding 
moie. The blastoderms thus prepared show, when appropriately 
stained, fine karyokinetic figures, of which I hope shortly to 
publish an account. The reduction of the collected embryos to 
serial sections and their examination will of course occupy some 
tume, but I hope in a few months to prepare some account of 
the results obtained fiom them. 


Report of the Committee, eee of Prof. Huxley, Mr. 
Sclater, Mr. Hvward Saunders, Mr. sselton Dyer, and Prof. 
Moseley (Secretary), apponted for the purpose of promoting the 
Establishment of Marzne Biological Stations on the Coast of the 
United Kingdom.—The Committee has received the sum granted 
(150¢.) from the Treasurer of the Association, and has paid it to 
the funds of the Manne Biological Association of the United 
Kingdom; as the most dırect means of promoting the speedy 
establishment of a marine laboratory in a most favourable sıtua- 
tion on the British coast-—namely, Plymouth, An excellent sıte 
for a laboratory has been granted to the Manne Biological Asso- 
ciation by Government, at Plymouth. A sum of 8000/ has been 
1aised by subscriptions and donations, the Government has 
promised to aid the working of the laboratory by an annual 
subsidy, and there is every prospect of success. It 1s probable 
that the building of the laboratory will commence in November. 


Report of the Committee, consisting of the Rev. Canon Tristram, 
the Rew. F. Lawrence, and Mr. Janis Glarsher (Secre‘ary), 
appointed for the purpose of promoting the Survey of Lilestine.— 

he Survey of Eastern Palestine has been carmed on during the 
last year privately by Heir G. Schumacher, C.E., assisted by 
Mr. Laurence Oliphait, who has also furnished the Committee 
with valuable notes of personal exploration ın the distnct now 
called Junlau—the ancient GauMnitis. The portion Surveyed by 
Herr Schumacher consists of about 200 square miles, and covers 
an area previously quite unknown. The map, which is now in 
the hands of the Committee, 1s accompanied by voluminous 
memous and a gieat number of sketches, drawings, and plans of 
rums figured for the first time, which it is proposed to pubhsh, 
with the memons, m October. The map of the Wady Arabah 
has been lad down in the Society’s sheets; the geological 
memos cr mpiled by Piof. Hule after his expedition gf 1883-84 
aie nearly 1: ady, and will be issued before the end of the year ; 
and the Seciety has been enabled to secure Mr. Chichester Hart’s 
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Natural History memoir, made from new observations duri 
the same joumey. In addition the Committee have receiv: 
from Mr. Guy Le Strange, and published, observations and 
notes made by him during a recent journey east of Jordan. The 
results of the survey, so far as ıt has been completed, will appear 
in a map reduced to a scale of about thiee mules to an inch, 
showing the country on both sides of the river Jordan, instead 
of on the western side only. This portion of the work is under 
the direction of Col. Sir Charles Wilson, K.C.M.G., F'R.S. 
The Society has also issued duming the last year a pe ular 
account, by Prof. Hule, of his recent journey, called ‘‘ Mount 
Se,” and reprints of Capt. Conder’s popular books, ‘‘ Tent 
Work in Palestine” and “Heth and Moab.” Finally, the 
Committee have completed the issue of their great work, the 
“t Survey of Western Palestine,” with the last volumes of 
“Jerusalem,” the ‘‘ Flora and Fauna,” and a portfolio of plates 
showing the excavations and their results. 





SECTION H 
ANTHROPOLOGY 


OPENING ADDRESS BY Francis GALTON, F.R.S., ETC., 
PRESIDENT OF THE ANTHROPOLOGICAL INSTITUTE, 
PRESIDENT OF THE SECTION 


THE object of the Anthiopologist is plain. He seeks to learn 
what mankind really are in body and mind, how they came to be 
what they are, and whither their races are tending; but the 
methods ty which this definite mquny has to be pursued are 
extremely diverse. Those of the geologist, the antiquarian, the 
jurist, the historian, the philologist, the traveller, the artist, and 
the statistician, are all employed, and the Science of Man pro- 
gresses thiough the help of specialists. Under these circum- 
stances, I think it best to follow an example occasionally set by 
presidents of sections, by giving a lecture 1ather than an address, 
selecting for my subject one that has long been my favourite pur- 
suit, on which I have been working with fresh data during many 
recent months, and about which I have something new to 
say. 

My data were the Family Records entrusted to me by persons 
living in all parts of the country, and I am now glad to thuk 
that the publication of some first-fruits of their analysis will show 
to many careful and intelligent correspondents that their pains- 
taking hal not been thrown away I shall refer to only a part 
of the work already completed, which in due time will be pub- 
lished, and must be satisfied 1f, when I have finished this address, 
some few ideas that he at the 100t of heredity shall have been 
clearly apprehended, and thei wide bearings more or less dis- 
tinctly perceived. I am the more desirous of speaking on 
heredity, because, judging from private conversations and in- 
quiries that are often put to me, the popular views of what 
may be expected from inheritance seem neither clear nor 


just. 

The subject of my remarks will be ‘‘ Types and their Inherit- 
ance.” I shall discuss the conditions of the stability and in- 
stability of types, and hope in doing so to place beyond doubt 
the existence of a simple fai-reaching law that governs 
hereditary transmission, and to which I once before ventured 
to draw attention, on far more slender evidence than I now 

$3. 

It is some years since I made an extensive series of experiments 
on the produce of seeds of different size but of the same species. 
They yiglded results that seemed very noteworthy, and as used 
them as the basis of a lecture before the Royal In&titution on 
Februay 9, 1877, It appeared from these experiments that the 
offspring did zof tend to resemble thei: parent seeds in size, but 
to be always more mediocre than they—to be smaller than the 

nts, if the parents were laige ; to be larger than the parents, 
if the parents were very small. The pomt of convergence was 
considerably below the average size of the seeds contained ın the 
large bagel I bought at a nurseiy-garden, out of which I selected 
those that were sown. 

The experiments showed further that the mean filial regression 
towards mediocrity was directly proportional to the parental 
deviation from it. This curious 1esult was based on so many 
plantings, conducted for me by fiiends living in vanous parts of 
the courftry, from Nairn.in the north to Cornwall in the south, 
during one, two, or even three geneiations of the plants, that I 
could enteitain no doubt of the truth of my conclusions The 





exact ratio of 1egression remained a little doubtful, owing to 
variable influences; therefore I did not attempt to*define it, 
After the lecture had been published, it occurred to me that the 
grounds of my misgivings might be urged as objections to the 

eneral conclusions, I did not think them of moment, but as 
the ey had been surrounded with many small difficulties and 
matters of detail, it would be scarcely possible to give a brief 
and yet a full and adequate answer to such objections, Also, I 
was then blind to what I now perceive to be the simple explan- 
ation of the phenomenon, so I thought it better to say no more 
upon the subject until I should obtain independent evidence. 
It was anthropological evidence that I desired, caring only for 
the seeds as means of thiowing hight on heredity in man. 
tned in vam for a long and weary time to obtain it in sufficient 
abundance, and my failure was a cogent motive, together with 
others, in inducing me to make an offer of prizes for family 
records, which was largely responded to, and furnished me last 
year with what I wanted. I especially guarded myself against 
making any allusion to this particular inquiry in my prospectus, 
lest a bias should be given to the returns, now can secuiely 
contemplate the possibility of the records of height having been 
frequently drawn up in a careless fashion, because no amougt of 
unbiassed inaccuracy can account for the results, contrasted in 
their values but concurrent in their significance, that are 
denved from comparisons between different groups of the 
returns, 

An analysis of the iecords fully confirms and goes far beyond 
the conclusions I obtained from the seeds. It gives the numerical 
value of the regression towards mediocrity as from 1 to # with 
unexpected coherence and precision, and it supplies me with the 
class of facts I wanted to investigate—the degrees of family 
hkeness in different degrees of kinship, and the steps through 
which special family peculiarities become merged into the typical 
characteristics of the race at large. 

The subject of the inquiry on which I am about to speak was 
Hereditary Stature. My data consisted of the heights of 930 
adult child:en and of their respective parentages, 205 in number. 
In every case I transmuted the female statures to their corre- 
sponding male equivalents and used them in their transmuted 
foim, so that no objection grounded on the sexual difference of 
stature need be raised when I speak of averages. The factor I 
used was 1‘08, which is equivalent to adding a little less than 
one-twelfth to each female height. It differs a very little from 
the factors employed by other anthropologists, who, moreover, 
differ a trifle between themselves ; anyhow it suits my data better 
than 1'07 or 109, The final iesult is not of a kind to be 
affected by these minute details, for it happened that, owing to 
a mistaken direction, the computer to whom I first entrusted the 
figures used a somewhat different factor, yet the result .came out 
closely the same. 

I shall explain with fulness why I:chose stature for the subject 
of inquiry, because the peculiarities and points to be attended to 
in the investigation will manifest themselves best by doing so. 
Many of its advantages are obvious enough, such as the ease and 
frequency with which its measmement is made, its practical 
constancy during thirty-five years of middle life, its small depen- 
dence on differences of bringing up, and its inconsiderable in- 
fluence on the rate of mortality. Other advantages which are 
not equally obvious are no less great. One of these hes in the 
fact that stature is not a simple element, but a sum of the accu- 
mulated lengths or thicknesses of more than a hundred bodily 
parts, each so distinct from the rest as to have earned a name by 
which it can be specified The list of them includes about fifty 
sepaiate bones, situated in the skull, the spine, the pelvis, the 
two legs, and the two ankles and feet.” The bones in both the 
lower limbs are counted, because it 1s the average length of these 
two limbs that contributes to the general stature. The cartilages 
interposed between the bones, two at each joint, are rather more 
numerous than the bones themselves. The fleshy parts of the 
scalp of the head and of the soles of the feet conclude the list. 
Account should also be taken of the shape and set of many of 
the bones which conduce to a more or less aiched instep, straight 
back, or high head I noticed in the skeleton of O’Brien, the 
Irish giant, at the College of Surgeons, which is, I believe, the 
tallest skeleton in any museum, that his extraordinary stature 
of about 7 feet 7 inches would have been a trifle increased if the 
faces of his dorsal vertebree had been more parallel and his back 
consequently straighter. . 

The beautiful regularity in the statures of a population, when- 
ever they are statistically marshalled in the order of their heights, 

e 
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is due to the number of variable elements of which the stature js 
the sum. *The best illustrations I have seen of this regulanty 
were the curves of male and female statures that I obtained from 
the carefal measurements made at my Anthropometric Laboratory 
mn the International Health Exhibition last year. They were 
almost perfect. 

The multiplicity of elements, some derived from one progeni- 
tor, some from another, must be the cause of a fact that has 
proved very convenient in the course of my inquiry. It is that 
the stature of the children depends closely on the average stature 
of the two parents, and may be considered in practice as havi 
nothing to do with their individual heights. e fact was sored 
as follows :—After transmuting the female measurements in the 
way already crplained, I sorted the children of parents who 
severally differed 1, 2, 3, 4, and 5, or more inches into se e 
groups. Each group was then divided into similar c g 
showing the number of cases in which the children differed 1, 2, 
3, &c., inches from the common average of the children in their 
respective families. I confined my inquiry to large famuies of 
six children and upwards, that the common average of each 
might be a trustworthy point of reference. The entries in each 
of the different groups were then seen to run in the same way, 
except that in the last of them the children showed a faint 
tendency to fall into two sets, one taking after the tall parent, 
the other after the short one, Therefore, when dealing with the 
transmission of stature from parents to children, the average 
height of the two parents, or, as I prefer to call it, the “f md- 
parental ” height, is all we need care to know about them. 

It must be noted that I use the word parent without specifying 
the sex. The methods of statistics permit us to employ this 
abstract term, because the cases of a tall father being married to 
a short mother are balanced by those of a short father being 
married to a tall mother. I use the word ‘‘ parent ” to save a com- 

lication due to a fact brought out by these inquiries, that the 

eight of the children of both sexes, but especially that of the 
daughters, takes after the height of the father more than it does 
after that of the mother. My present data are insufficient to 
determine the ratio satisfactory. 

Another great merit of stature as a subject for inquiries into 
heredity is that marriage selection takes little or no account of 
shoitness or tallness. ‘There are undoubtedly sexual preferences 
for moderate contrast in height, but the mairtage choice appears 
to be guided by so many and more important considerations that 
questions of stature exert no perceptible influence upon it. This 
is by no means my only inquiry into this subject, but, as regards 
the present data, my test lay m dividing the 205 male parents 
and the 205 female parents each into three groups—tall, medium. 
and short (medium Being taken as 67 inches and upwards to 70 
inches}—and ın counting the number of marriages in each poss- 
ible combination between them. The result was that men and 
women of contrasted heights, short and tall or tall and short, 
married just about as frequently as men and women of simular 
heights, both tall or both short ; there were 32 cases of the one 
to 27 of the other. In applying the law of probabilities to 
investigations mto heredity of stature, we may regard the 
married folk as couples picked out of the general population at 
haphazard. 

The advantages of stature as a subject in which the simple 
laws of heredity may be studied will now be understood. It is 
a nearly constant value that is frequently measured and recorded, 
and its discussion 1s little entangled with considerations of nur- 
ture, of the survival of the fittest, or of marriage selection. We 
have only to consider the mid-parentage and not to trouble our- 
selves about the parents separately. The statistical variations of 
stature are extremely 1egular, so much so that their general con- 
formity with the results of calculations based on the abstract law 
offrequency of error is an accepted fact by anthropologists. I 
have made much use of the properties of that law in cross-testing 
my various conclusions, and always with success. 

The only diawback to the use of stature is its small variability. 
One-half of the population with whom I dealt varied less than 
1'7 inch from the average of all of them, and one-half of the 
offspring of similar mid-parentages vared less than 1°5 mch 
from the average of their own heights. On the other hand, the 
precision of my data is so small, partly due to the uncertainty 
ummany cases whether the height was measured with the shoes 
on or off, that I find by means of an mdependent inquiry that 
each observation, taking one with another, is liable to an error 
that as often as not exceeds § of an inch, 

It must be clearly understood that my inquiry is primarily into 

. 
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the inheritance of different degrees of tallness and shortness. 
That is to say, of measurements made from the crown of the 
head to the level of mediocrity, upwards or downwards as the 
case may be, and not from the crown of the head to the ground. 
In the population with which I deal, the level of mediocrity is 
68} inches (without shoes). The same law, applying with 
sufficient closeness both to tallness and shortness, we may include 
both under the single head of deviations, and I shall call any 
particular deviation a “deviate.” By the use of this word and 
that of ‘‘mid-parentage,” we can define the law of regression 
very briefly, It is that the height-deviate of the offspring 
is, on the average, two-thirds of the height-devate of its mid- 
parentage. ; 

If this remarkable law had been based only on experiments on 
the diameters of the seeds, 1t might well be distrusted until con- 
firmed by other inquiries. If it were corroborated merely by 
the observations on human stature, of which I am about to 
speak, some hesitation might be expected before its truth could 
be recognised in opposition to the current belief that the child 
tends to resemble its parents. But more can be urged than this. 
It is easily to be shown that we ought to expect filial regression, 


and that it should amount to some constant fractional of the 
value of the mid-parental deviation. It is because this explana- 
tion confirms the previous observations made both on s and 


on men, that I feel justified on the present occasion in drawing 
attention to this elementary law. 

The explanation of it is as follows. The child mherits partly 
from his parents, partly from his ances Speaking generally, 
the further his genealogy goes back, the more numerous and 
varied will his ancestry Ae until they cease to differ from 
any equally numerous sample taken at haphazard from the race 
at large. Their mean stature will then be the same as that of 
the race ; in other words, it will be mediocre, Or, to put the 
same fact into another form, the most probable value of the mid- 
ancestral deviates in any remote generation is zero. 

For the moment Jet us confine our attention to the remote 
ancestry and to the mid-parentages, and ignore the intermediate 
generations, The combination of the zero of the ancestry with 
the deviate of the mid-parentage, is that of nothing with some- 
thing, and the result resembles that of pouring a uniform pro- 
portion of pure water into a vessel of wine. It dilutes the wine 
to a constant fraction of its original alcoholic strength, whatever 
that strength may have been. 

The intermediate generations will each in their degree do the 
same. The mid-deviate of any one of them will hafe a value 
mtermediate between that of the mid-parentage and the zero 
value of the ancestry. Its combmation with the mid-parental 
deviate will be as if, not pure water, but a mixture of wine and 
water in some definite proportion had been poured into the wine. 
The process throughout is one of propoitionate dilutions, and 
therefore the joint effect of all of them 1s to weaken the original 
wine in a constant ratio. 

We have no word to express the form of that ideal and com- 
posite progenitor, whom the offspring of similar mid-parentages 
most nearly resemble, and from whose stature their own respect- 
ive heights diverge evenly, above and below. He, she, or tt, 
may be styled the ‘‘generant” of the group. I shall shortly 
explain what my notion of a gengant 1s, but for the moment it 
1s sufficient to show that the parents are not identical with the 
generant of their own offspring. 

The average regression of the offspring to a constant fraction 
of their respective mid-parental deviations, which was first ob- 
served in the diameters of seeds, and then confirmed by observa- 
tions on human stature, is now shown to be a perfectly, reason- 
able law which might have been deductively foreseen. It 1s of so 
simple a character that I have made an arrangement with one 
movable pulley and two fixed ones by which the probable aver- 
age height of the children of known parents can be mechanically 
reckoned. This law tells heavily against the fuli }ereditary 
transmission of any 1are and valuable gift, as only a few of many 
children would resemble their mid-parentage. The more ex- 
ceptional the gift, the more exceptional will be the good fortune 
of a parent who has a son who equals, and still more if he has a 
son who overpasses him. The law is even-handed ; it levies the 
same heavy succession-tax on the transmission of badness as well 
as of goodness. If it discomages the extravagant expectations 
of gifted parents that their children will inherit all their powers, 
1t no less discountenances extravagant fears that they wil inherit 
all their weaknesses and diseases. 

The converse of this law is very far from being its numerical 
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opposite. Becaue the’most probable deviate of the son is only 
two-thirds that of his mid-paren it does not in the least 
follow that the most probable deviate of the mid-parentage is 
$, or 14 that of the son. The number of individuals 10 a popu- 
lation who differ little from mediocrity 1s so preponderant, that 
it ıs mcre frequently the case that an exceptional man is the 
somewhat exceptional son of rather mediocre parents, than the 
average son of very exceptional parents, It appears from the 
very same table‘of observations by which the value of the filial 
regression was determined, when it is read in a different way, 
namely, in vertical columns instead of in horizontal lines, that 
the most prohable mid-parentage of a man is one that de- 
viates only one-third as much as the man does. There 
is a great difference between this value of $ and the numer- 
ical converse mentioned above of $; it is four and a half 
nek smaller, since 4%, or $, being multiplied into $, is equal 
to $. 

Let it not be supposed for a moment that these figures invali- 
date the general doctrine that the children of a gifted pair are 
much more likely to be gifted than the children of a mediocre 

ir, What it asserts is that the able-t child of one gifted pair 
is not likely to be as gifted as the ablest of all the children of 
very many mediocre pairs. However, as, notwithstan this 
explanation, some suspicion may remain of a paradox lurking in 
these strongly contrasted results, I will explain the form in which 
‘he table of data was drawn up, and give an anecdote connected 
with it. Its outline was constructed by ruling a sheet into 
squares, and wiiting a series of heights in inches, such as 60 and 
under 61, 61 and under 62, &c., along its top, and another 
similar series down its side. The former referred to the height 
of offspring, the latter to that of mid-parentages. Each square 
in the table was formed by the intersection of a vertical column 
with a honzontal one, and in each square was inserted the number 
of children out of the 930 who were of the height indicated by 
the heading of the vertical column, and who at the same time 
were born of mid-parentages of the height indicated at the side 
of the horizontal column, I take an entry out of the table as 
an example. Inthe square where the vertical column headed? 
69- is intersected by the horizontal column by whose side 67- is 
marked, the entry 38 is found; this means that out of the 930 
children 38 were born of mid-parentages of 69 and under 70 
inches, who also were 67 and under 68 inches in height. I found 
it hard at first to catch the full significance of the entries in the 
table, which had curious relations that were very interesting to 
investigata Lanes drawn through entries of the same value 
formed a series of concentric and similar ellipses. Ther common 
centre lay at the inte:section of the vertical and horizontal lines, 
‘hat corresponded to 684 inches. Their axes were similarly in- 
clined. The points where each ellipse in succession was touched 
by a horizontal tangent, lay ma stiaight line inclined to the 
vertical in the 1atio of 8; those where they were touched bya 
vertical tangent, lay in a straight line inchned to the horizontal 
in the ratio of 4. These ratios confirm the values of average 

ion already obtained by a different method, of 3 from 
mid-parent to offspring, and of 4 from offspring to mid-parent. 
These and other relations were evidently a subject for mathe- 
matical analysis and verification. They were all clearly depend- 
ent on three elementary data, supposing the law of frequency 
of error to be applicable throughout ; these data being (1) the 
measure of racial vanability, Ža) that of co-famıly variability 
(counting the offspring of like mid-parentages as members of the 
same co-famıly), and (3) the average 1atio of regression. I noted 
these values, and phrased the problem ın abstract terms such as a 
competent mathematician could deal with, disentangled from all 
reference fo heredity, and in that shape submitted it to Mr. J 
Hamilton Dickson, of St. Peter’s College, Cambridge. I asked 
him kindly to investigate fo. me the pea of frequency of error 
that would resalt from these three data, and the various particu- 
lars of its sections, one of which would form the ellipses to which 
T have allutled. . 

I may be permitted to say that I never felt such a glow of 
loyalty and respect towards the sovereignty and magnificent 
sway of mathematical analysis as when his answer reached me, 
confirming, by purely mathematical reasoning, my various and 
laborious statistical conclusions with far more minuteness than I 
had dared to hope, for the original data ran somewhat roughly, 
and I had to smooth them with tender caution. His calculation 
corrected amy observed value of mid-parental regression from 


1 A matter of detail is here ignored whch has noming to do with the man 
principle, and would only serve to perplex if 1 deseri at 









; to ee the relation between the major and minor ‘aus of the 


ellipses was changed 3 per cent., their inclination was changed 
less than a°. It 1s obvious, then, that the law of error holds 
throughout the investigation with suficient precision to be of real 
service, and that the varions results of my statistics are not 
casual determinations, but strictly interdependent. 

In the lecture at the Royal Institution to which I have referred, 
I pointed out the remarkable way in which one generation was 
succeeded by another that proved to be its statistical Souarer pele 
I there had to discuss the various agencies of the suvival of the 
fittest, of relative fertility and so forth; but the selection of 
human statue as the subject of investigation now enables me to 
get rid of all these complications, and to discuss this very curious 
question under its simplest form. How is it, I ask, that in each 
successive generation there proves to be the same number of men 
per thousand who e between any limits of stature we please 
to specify, although the tall men are rarely descended from 
eadelly tall parents, or the short men from equally short? How 
is the balance from other sources so mcely made up? The 
answer is that the process comprises tw opposite sets of actions, 
one concentrative and the other dispersive, and of such a char- 
acter that they necessarily neutralise one another, and fall into a 
state of stable equilibrium. By the first set, a system of scattered 
elements is replaced by another system which 1s less scattered ; 
by the second set, each of these new elements becomes a centre 
whence a third system of elements are dispersed. The details 
are as follows :—In the first of these two stages, the units of the 
population group themselves, as it were by chance, into married 
couples, whence the mid- ntages are derived, and then by a 
regression of the values of the mid-parentages the true generants 
are derived. In the second stage each generant ts a centre 
whence the offspring diverge. ‘The stability of the balance 
between the opposed tendencies is due to the regression 
being proportionate to the deviation ; it acts like a spring against 
a weight. 

jenn uation connects the three data of race variability, 
of the rato of regression, and of co-family variability, whence, 
if any two ae given, the third may be found. My observations 
give separate measures of all thiee, and their values fit well into 
the equation, which is of the simple form— 


vfs pas, 


where v = $, f = 17, J = 1°5. : 

Tt will therefore be understood that a complete table of mid- 
parental and fihal heights may be calculated f-om two simple 
numbers. ; 

It will be gathered from what has been said, that a mid-parental 
deviate of one unit imphes a mid-grandparental deviate of 4, a 
mid-ancestral unit ın the next generation of $, and so on. I 
reckon from these and other data, by methods that I cannot stop 
to explain, that the heritage derived on an average from the 
mid-parental deviate, independently of what ıt may imply, or of 
what may be known concerning the previous ancestry, 1s only 4. 
Consequent that similarly derived from a single parent 1s only 
3, and that from a single grandparent is only yy. 

The most elementary data upon which a complete table of 
mid-parental and filial heights admits of being constricted are 
(1) the ratio between the mid-parental and the iest of the 
ancestral influences, and (2) the measure of the co-family 
variability. , 

I cannot now pursue the numerous branches that spring from 
the data I have given, as from a root. I will not speak of the 
continued domination of one type over others, nor of the per- 
sistency of unimportant characteristics, nor of the inhentance a 
disease, which 1s complicated ın many cases by the requisite 
concurrence of two separate heritages, the one of a susce tible 
conshtution, the other of the germs of the disease. Stil less 
can I enter upon the subject of fraternal characteristics, which 
I have also worked out. It will suffice for the present to have 
shown some of the more important conditions associated with 
the idea of race, and how the vague word “‘type” may be defined 
by peculiarities in hereditary transmission, at all events when 
that word 1s applied to any single quality, such as stature. Te 
include those numerous qualities that are not strictly measurable, 
we must omit reference to number and proportion, and frame the 
definition thus :—“‘ The type is an ideal form towards which the 
children of those who deviate from it tend to regress.” 

The stability of a type would, I presume, be measured by the 





shength of its tendency to regress ; thus a mean regression from 
i in the mid-parents to § in the offspring would indicate only 
half as mych stability as if ıt had been to 4. 

The mean 1egression in stature of a population is easily ascer- 
tained, but I do not see much use in knowing it. It has already 
been stated that half the population vary less than 1°7 inch from 
mediocrity, this being what is technically known as the “ prob- 
able” deviation. The mean deviation 1s, by a well-known 
theory, 1°18 times that of the probable deviation, therefore in 
this case it 1s 1'9 inch. The mean loss through regression is § 
of that amount, ora little more than o'6 inch. That is to say, 
taking one child with another, the mean amount by which they 
fall short of their mid-parental peculiarity of statme is rather 
more than six-tenths of an inch. 

With respect to these and the other numerical estimates, I 
wish emphatically to say that I offer them only as being service- 
ably approximate, though they are mutually consistent, and with 
the desne that they may be ieinvestigated by the help of more 
abundant and much move accurate measmements than those I 
have had at command. There are many simple and interesting 
relations to which I am still unable to assign numerical values 
for fick of adequate material, such as that to which I referred 
some time back of the superior influence of the father over the 
mother on the stature of their sons and daughters. 

The limits of deviation beyond which there is nor ion, 
but a new condition of equilibrium 1s entered into, and a new 
type comes into existence, have still to be explored. Let us 
consider how much we can infer fiom undisputed facts of heredity 
regaiding the conditions amid which any form of stable equilib- 
rium, such as 1s ımphed by the word ‘‘type,” must be established, 
or might be disestablised and supeiseded by another. In doing 
so I will follow cautiously along the same path by which Darwin 
started to construct his provisional theory of pangenesis ; but it 
is not in the least necessary to go so far as that theory, or to 
entangle ourselves ın any questioned hypothesis. 

There can be no doubt that heredity proceeds to a consider- 
able extent, perhaps pımeipally, in a piecemeal or piebald fashion, 
causing the person of the child to be to that extent a mosaic of 
independent ancestral heritages, one part coming with more or 
less variation from this progenitor and another fiom that. To 
express this aspect of inheritance, where particle proceeds from 
particle, we may conveniently describe ıt as “ particulate.” 

So far as the transmission of any feature may be 1egarded as 
an example of paiticulate inheritance, so far (ıt seems little more 
than a truism to assert) the element fiom which that feature was 
developed must have been particulate also. Therefore, wher- 
ever a featue in a child was not personally possessed by either 
parent, but tiansmitted through one of them Fom a move distant 

rogenitor, the element whence that featuie was developed must 

ave existed in a particulate, though impersonal and latent, form 
in the body of the parent. The total hentage of that parent 
will have included a greater variety of material than was utilised 
in the formation of his own personal structuie. Only a portion 
of it became developed ; the survival of at least a small part of 
the remainde: is proved, and that of a laiger part may be inferred 
by his transmitting it to the person of his child. Therefore the 
organised structure of each individual should be viewed as the 
fulfilment of only one out of an indefinite number of mutually 
exclusive possibilities. It is the development of a single sample 
drawn out of a group of elements The conditions under which 
each element ın the sample became selected are, of course, un- 
known, but it is reasonable to expect they would fall under one 
or other of the following agencies: first, self-selection, where 
each element selects 1ts most suitable neighbour, as in the theory 
of pangenesis ; secondly, general co-ordination, o1 the influence 
axerted on each element by many or all of the remaining ones, 
whether in its immediate neighbourhood or not ; finally, a group 
of diverse agencies, alike only in the fact that they me not 
uniformly helpful or harmful, that they influence with no constant 
purpose—in philosophical language, that they aie not teleological ; 
in popular lan; e, that they are accidents or chances. Their 
inclusion renders it impossible to precet the peculiarities of 
individual children, though it does not prevent the prediction of 
average results, We now see something of the general character 
af the conditions amid which the stable equilibrium that charac- 
terises each 1ace must subsist. 

Politica! „analogies of stability and change of type abound, 
and are useful to fix the ideas, as I pointed out some years ago. 
Let us take that which is afforded by the government of a colony 
which has become mdependent. The individual colonists 1ank 
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as particulate representatives of families or other groups in the 
parent country. The organised colonial government ranks as the 
personality of the colony, being its mouthpiece and executive 
The goveinment is evolved amid political strife, one element 
prevailing heie and another there. The prominent victors band 
themselves into the nucleus of a party, additions to their number 
and revisions of ıt ensue, until a body of men me associated 
capable of conducting a completely oiganised administration. 
The kinship between the form of government of the colony and 
that of the parent state is far from direct, and resembles in a 
general way that which I conceive to subsist between the child 
and his mid-parentage. We should expect to find many points 
of resemblance between the two, and many instances of great 
dissimilarity, for our political analogy teaches us only too well 
on what slight accidents the character of the government may 
depend when parties are nearly balanced. 

The appeataiog of s new and useful family peculiarity is a 
boon to breeders, who by selection in mating gradually reduce 
the preponderance of those ancestral elements that endanger 
reversion. The appearance of a new type is due to causes that 
he beyond our reach, so we ought to welcome every useful one 
asa happy chance, and do our best to domicile and perpetuate 
it en heredity shall have become much better and more 
generally understood than now, I can believe that we shall look 
upon a neglect to conserve any valuable form of family type as a 
wrongful waste of opportunity. The appearance of each new 
natural peculiarity is a faltering step in the upward jouney of 
evolution, over which, ın outward appearance, the whole livi 
world is blindly blundeiing and stumbling, but whose gene 
direction man has the intelligence dimly to discern, and whose 
progiess he has power to facilitate. 





THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE! 


HE meeting of 1885 of the American Association for 
the Advancement of Science was held at the Ann 
Arbor University. The total attendance (according to 
Science) of members was not a large one, the number 
reaching only to 365; the number of papers was 176. 
Two changes in the organisation were made; by one, the 
section of histology and microscopy was abolished, as it 
has been urged for some time that a special science of 
microscopy does not exist, the microscope being rather a 
tool to be used by scientific men in various branches. 
The other change was in the name of the section of 
mechanics, the words “and engineering” being added to 
the title, that ıt may be more clearly understood by 
Americans that those interested in all branches of 
engineering are invited to take part in the proceedings. 
As this was the first meeting since the action of the 
Government in regard to the Coast Survey, the question 
was generally discussed. The matter was referred to a 
committee, which offered to a general session of the 
Association the following resolutions, which were unanim- 
ously accepted :— x 


WHEREAS, The attention of this Association has been called 
to articles in the public press, purporting to give—and presum- 
ably by authority—an official report of a Commission appointed 
by the Treasury department to investigate the condition of the 
U S. Coast Survey Office, in which report the value of a certain 
scientific work 1s designated as ‘‘ meagre.” 

AND WHEREAS, This Association desires to express a hope 
that the decision, as to the utility of such scientific work, may 
be referred to scientific men. 

Resolved, That the American @ssociation for the Advancement 
of Science is in earnest sympathy with the Government in its 
every intent to secure the greatest possible efficiency of the 
public service. 

Resolved, That the value of the scientific work performed in 
the various departments of the Government can be best judged 
by scientific men. 

Resolved, That this Association desires to express its earnest 
approval of the extent and high character of the work Aoma 
by the U.S. Coast Survey—especially as illustrat&d by the 


* For early copies of the addresses and papers we are indebted to the 
editor of Sczence 
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gravity determinations’now in progress—and to express the hope 
that such valuable work may not be interrupted, 

Resolved, That this Association expresses, also, the hope that 
the Government will not allow any technical rule to be esta- 
blished. that shall necessarily confine its scientific work to its 
own employds. 

Resolved, That in the opinion of the American Association for 
the Advancement of Science, the head of the Coast Survey 
should be appointed by the President, by and with the advice 
and consent of the Senate, should have the highest possible 
standing among scientific men, and should command their 
entire confidence. 

Resolved, That copies of these resolutions shall be prepared 
by the general secretary, and certified by the President of the 
Association and by the permanent secretary, and shali be for- 
warded to the President of the United States, the Secretary of 
the Treasury, and given to the press. 


Various improvements with the object of securing a 
more rapid despatch of business were either suggested 
or adopted ; thus members are to be elected by a standing 
committee instead of in general session, and it is proposed 
to restrict general sessions of the Association to the 

nning and close of the meeting, and to limit the 
public reading of committee reports ın general session to 
such as seem to the standing committee specially desir- 
able from their interest or importance. The next meeting 
will be held at Buffalo, beginnmg August 18, 1886, under 
the presidency of Prof. Edward S. Morse, of Salem. 

We regret much that it is impossible for us to repro- 
duce in full the President’s address and the sectional 
reports ; the obvious pressure on our space at the present 
time will only enable us to refer to a few salient topics. 
The President’s address was delivered by Prof. J. P. 
Lesley, of Philadelphia. We find the following striking 
observations on the “‘ dead-work ” of science :— 


There is a topic which I think should be frequently considered 
by all who engage in scientific pursuits, and by none so earnestly 
as by those who are ambitious to 1each the higher points of view, 
fiom which to survey and describe those systematic combina- 
tions of phenomena which are more or less panoramic: I allude 
of course to geneialisers or discoverers of natural laws, and the 
professiomal teachers of such laws: while those who deal in 
itemised science, the meire observers of isolated facts, disciimin- 
ating specimens and naming-genera and species in the animal, 
vegetable, or mineral worlds, and especially such as occupy 
themselves with geographical and geological studies in detai, 
stand in less need of hang it pressed upon their attention, 
because in their case it insists upon its own necessity. 

I allude to what is technically known among experts as 
“dead-woik.” . 

This topic has to be treated in the most piosaic style. To 
describe dead-work 1s to narrate all those poitions of our work 
which consume the most time, grve the most trouble, require the 
greatest patience and endurance, and seem to produce the most 
insignificant results. It comprises the collection, collation, com- 
parison and adjustment, the elimination, coriection, and re- 
selection, the calculation and representation—in a word, the 
entire first, second, and third handling of our data in any branch 
of human lea:mmg—wholly perfunctory, preparatory, and me- 
chanical, wholly tentative, Seeria, and defensive—without 
which it js dangerous to proceed a single stage ito reasoning 
on the unknown, and futve to imagine that we can advance in 
science ourselves, or assist in its advancement in the world, It 
is that tedious, costly, and fatiguing process of laying a good 
foundation which no eye is ever to see, for a house to be built 
thereon for safety and enjoyment, for public uses or for monu- 
mental beauty. “It is the Jabot of a week to be paid for on 
Saturday night. It is the slow recruiting, arming, drilling, 
victualling, and transporting of an entire army to secure victo 
in one short battle. It is the buden of dead weight whi 
eveiy great discoverer has had to carry for years and years, un- 
known to the world at large, before the world was electrified by 


his appearance as its genius. Let us examine it more closely :, 


it will repay our scrutiny. Those of you who have been more 
or less suecessfully at work all your lives may get some satisfac- 
tion from the retrospect: and those who have commenced 
careers should hear what dead-work means, what its uses are, 


how indispensable it is, how honourable it is, and what stores of 
health and shength and happiness it reserves for them. 

My piopositions, then, are these :—{1) That, without a large 
amount of this dead-work, there can be no discovery bf what is 
rightly called a scientific truth. (2) That, without a large 
amount of dead-work on the part of a teacher of science, he 
will fail in his efforts to impart true science to his scholars. (3) 
That, without a large amount of dead-work, no professional 
expert can propeily serve, much less inform and command, his 
chents or employers. (4) That nothing but a habitual per- 
formance of dead work can keep the scientific judgment in a 
safe and sound condition to meet emergencies, or prevent it from 
falling more or less rapidly into decrepitude ; and (5) That in 
the case of highly-oiganised thinkers, disposed or obliged to 
exercise habitually the creative powers of the imagination, or to 
exhaust the will-power in frequently-recurring decisions of diffi- 
cult and doubtful questions, dead-work and pay of it is their 
only salvation ; nay, the most delicious and refreshing recrea- 
tion; a panacea for disgust, discouragement, and care; an 
elixir vitæ ; a fountain of perpetual youth. ... 

First, then, is it so that scientific tuths cannot be discovered 
without a large amount of preliminary dead-work? Surely no 
one in this assembly doubts it who has established even one 
original theory for himself, on won for it the suffrages of judges 
capable of weighing evidence. Now the immense disproportion 
in numbers between theories broached and theores accepted is 
the best proof we could have, not only of the value and necessi! 
of dead-work, but of the scarcity of those who depend upon it 
as a preparatory stage of theorising, And, moreover, not 
theories only, but simple statements of fact believed and dis- 
believed—that is, finally accepted or finally reyected—exhubit 
the lke numerical disproportion, and betray a general careless- 
ness or laziness of observers ; at all events their manifest lack of 
appreciation of the value and necessity of the dead-work part of 
observation, which imperatively must piecede any clear mental 
perception of the simplest phenomenon, before the attempt is 
made to establish its natual relationships, and present ıt for 
acceptance as a part of science. 

No ; dead work cannot be delegated. The man who cannot 
himself survey and map his field, measure and draw his sections 
properly, and perfectly represent with his own pencil the 
characteristic variations of its fossil forms, has no just right to call 
himself an expert geologist. These me the badges of initia- 
tion ; and the only guarantees which one can offer to the world 
of science that one 1s a competent observer and a trustworthy 

eneialiser, Nor has one become a true man of science until 

e has already done a vast amount of this dead work ; nor does 
one continue in his prime, as a man of science, after he has 
ceased to bring to this test of his own ability to see, to judge, 
and to theorise, the working and thinking of other men. But 
enough of this, 

My second proposition was that no teacher of science can be 
successful who does not himself encounte: some of the dead work 
of the explorer and discoverer ; who does not discipline his own 
faculties of perception, reflection, and generalisation, by field- 
work and office-work, independently of all text-book assistance ; 
who does not himself make at least some of the diagrams, tables, 
and pictures for his class-room, ın as original a spirit and with 
as much precision of detail as 1f none such had ever been made 
before, and these weie to remain sole monuments of the genius 
of investigation. What the true teacher has to do first and fore- 
most is to wake up ın youthful minds this spirit of mvestigation 
ab initio. The crusade against scholastic cramming promises to 
be successful ; but the crusade agamst pedagogic cramming has 
hardly yet been organised, How 1s the scholar to be e an 
artist if the teacher cannot draw? The instinct of inutation in 
man is uresistible. Slovenly drawing on the blackboard = 
sufficient evidence of the teachers imperfect information and 
inaccurate conception of facts, the nature of which he only 
thinks he understands—can do little more than raise a cold fog 
of suspicion in the class-room, by which the tender sprouts of 
learning must be either dwarfed or killed. But even slovenly 
diagrams are preferable to purchased ones ; for whatever dimin- 
ishes the dead-work of a teacher enervates his mnvestigating, 
and thereby his demonstrating, powers, and lowers hım toward 
the level of his scholars. = 

Were I dictator I should drive all teachers of science out into 
the great field of dead-work ; force them to go thréugh all the 
gymnastics of original research and its descrigtion, and not per- 


mit them to return to their hbraries until their netebooks 
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were full qf their own measurements and calculations, sketch- 
maps and farm-drawings, severely accurate and logically classi- 
fied, to bg then compared with those recorded in the books. 
What teachers fail to keep in mind is this: that learning is not 
knowledge ; but as Lessing says: Learning is only our know- 
ledge of the experience of others ; knowledge is our own. No 
man really comprehends what he himself has not created. 
Therefore we know nothing of the universe until we take 
it to pieces for inspection, and rebuild it for our under- 
standing. Nor can one man do this for another; each must 
do it for himself; and all that one can do to help another 
is to show him how he himself has morsellated and 1ecomposed 
his small particular share of concrete natwe, and insphe him 
with those vague but hopeful suggestions of ideas which we call 
learning, but which are not science. 

My third proposition was that an expert in practical science 
can command the respect and confidence of his professional 
fellows, and through their free suffrages buld up his own repu- 
tation in the learned and business worlds, only in exact propor- 
tion to the amount of good’ dead-work to which he voluntarily 
subjects himself. For, although the most of it 1s necessarily 
don in seciecy and silence, enough of it leaks out to testify to 
his honest and diligent self-cultivation ; and enough of it must 
show in the shape of scientific wisdom to make self-evident the 
fact that he ıs neither a tyro nor a charlatan, More than once I 
have heard the merry jest of the Australasian judge quoted with 
sinister application to experts m scence. When a young col- 
league, just arrived from England, asked him for advice, he 
answered : Pronounce your decisions, but beware of stating your 
reasons for them. Many an ephemeral reputation for science 
has been begot by this shrewd policy ; but the best policy to 
wear well is honesty ; and honesty in tiade means selling what 
is genuine, well-made, and durable; and honesty ın science 
means, first, facts well proved, and then conclusions slowly and 
painfully deduced fiom facts well proved, in sufficient number 
and order of arrangement to exhaust alike the subject and the 
observer. Reap your field so thoroughly that Blanes must 
despair. Fortify your position, that your most experienced rival 
can find no point of attack. Lay your plans with such a super- 
fluity of patient carefulness that fate itself can invent no serious 
emergency. Demonstrate your theory so utterly and evidently 
that it shall require no defender but itself. Die for your work, 
that your work may hve for ever. Forget yourself, and your 
work will make you famous. Enslave youself to it, and it will 
plant your feet upon the necks of kings, and your mere Yes or 
No will become a law to multitudes. - This 1s what the dead- 
work of science, when well done, does for the expert in science. 

My fourth proposition—that only the habitual performance of 
dead-work can preserve the scientific intellect ın pristine vigour, 
and prevent it from becoming stiffened with prejudices, mapt to 
receive fresh trath, and forgetful of knowledge already won— 
haidly needs discussion. Human muscles become atrophied by 
disuse. Men’s fortunes shrink and evaporate by mere invest- 
ment. I pray you to imagine what I wish to say, for it all 
amounts to this—that the grass will surely w over a deserted 
footpath. Let me hurry to the close of address, which I 
have found too serious a duty for my liking, and perhaps you 
also have found it too personal a preachment for yours, dne 
more suggestion, then, and I have done. 

My fifth proposition was that the weaned and exhausted 
intellect will wisely seek refreshment ın dead-work. 

The physiology of the brain is now ‘sufficiently well under- 
stood to permit physicians to prescribe with some assurance for 
its many ills, and to regulate its restoration to a normal state of 
health. Its tissues reproduce themselves throughout life if no 
extraordinary over-balance of decay takes place, if there be no 
excessive and too long-continued waste. For the majority of 
mankind, nature provides for the adjustment between consump- 
tion and reproduction of brain matter, by the alternations of day 
and night, noise and silence, society and solitude; and also by 
the substitution of the play of fancy in dreams, for the work of 
the judgment and the will in waking hours. We follow the 
lead of nature when we seek amusemtnt as a 1emedy for care. 
We bring into activity a rested portion of the brain, to permit 
the wearied parts of ıt to restore themselves unhindered. 


In Section A Prof. Newton, of Yale, read a paper upon |. 


‘The Effect of Small Bodies passmg near a Planet upon the 
Planet’s Velocity.” 

The former refearches of Prof. Newton upon meteors are 
recognised among astronomers as our principal source of 





e 

knowledge about the character, distribution, and motion of 
these minute bodies with which the solar system 1s filled, 
especially those which strike our atmosphere and are burned up 
as meteors. The possible effect of these upon the rotation of 
the earth, and the revolution of the earth and moon in their 
orbits, has been subjected to elaborate investigation at the bands 
of several mathematical astronomers. The recent publications 
of Mr. Denning, of Bristol, claiming the fixity of long-continuing 
radiant points of meteor streams, have raised the question of the 
existence of broad streams of meteoroids moving swiftly through 
stellar space outside of solar attraction; and any new investiga- 
tion bearing upon any of these points is more than y 
timely. In this paper Prof. Newton has discussed the effect 
upon the earth’s motion of those bodies which do not pass near 
enough to the earth to be drawn into its atmosphere, but still 
near enough to be drawn ont of their course, and swung for a 
time in hyperbolic orbits around it. He began by saying that 
the :esults of the investigation might perhaps be considered 
negative as far as measurable quantities in the solar system are 
concerned, but that they had a mathematical interest, and might 
possibly have a bearing upon somewhat similar questions in 
molecular physics, like the kinetic theory of gases. The mathe- 
matician and astronomer must be refeired to the paper itself, 
and the results of popular interest may be briefly summarised as 
follows :—Considenng, first, the case of a cylindrical stream of 
small bodies evenly distributed, and all moving ın the same direc- 
tion with a common velocity past the earth supposed to be in the 
axis of the cylinder, ıt 1s shown that they will communicate to the 
earth in each unit of tıme a velocity along the axis: (1) that is 
proportional to the density of the group ; (2) that decreases as the 
velocity increases nearly inversely as the square of the velocity ; 
(3) that increases as the logarithm of the radius of the cylinder, 
the radius being measured by a unit differing from the earth’s 
radius by a small quantity, which is a function of the velocity. 
Second, in the case of a widely-extended group of small bodies 
evenly distributed in space, and having speeds all equal, but 
directed towards points evenly distributed over the celestial 
sphere with the earth moving 1n a nght line through them, it is 
shown that, for those which do not strike the earth, but only 
affect it by their attraction, the effect. will be an exceedingly 
minute acceleration of the eaith’s motion, if the latter és Jess than 
that of the bodies, even though the group is infinite 1u extent. If 
the earth’s velocity zs greater than that of the bodies, their total 
effect will consist of two parts: a very minute retardation of the 
earth’s motion, depending in amount upon the absolute velocity 
of the bodies; and another retardation depending upon the 
assumed extent ofthe group. In cenclusion, the effect of bodies 
striking the earth or moon is manifold greater than that of those 
only passing near ; and since it has before been shown that any 
admissible magnitude of meteroids would make the effect upon 
the moon’s mean motion of those which strike ıt only a minute 
fraction of the observed acceleration, still less can any action of 
those passing near the moon have any appreciable effect 

Papers were also read by Prof Harkness on the flexure of 
transit instiuments ; by Prof. Hough, describing some improve- 
ments recently introduced ın the printing chronograph, first 
designed and brought into use by himself at the Dudley Observa- 
tory in 1871, by Prof. Burkitt Webb, describing a method of 
using polar coordinates, by transferring the origin from the centie 
to the end of the unit radius, thus substituting (7-1) for r, and 
then using the length of the arc and the distance out from its 
end upon the radius vector, as + and y are used in rectangular 
coordinates. He found this a very convenient transformation in 
the application of polar cooidinates to the discussion of Amsler’s 
planimeter ; and, pointing out, that by substituting infinity for 
unit-radius in the equations thus transformed, they were reduced 
to those of rectangular coordinates, he thought this transforma- 
tion of polar coordinates might be found generally useful. 

In this section also Mr. Řockyell presented some,results of 
his observations for time and latitude with the almucantar, an 
instrument devised by Mr. Chandler, of the Harvard College 
Observatory, a year or two ago, which promises at least to 
furnish an entirely new and radically different method of attack- 
ing the question of absolute positions of the stars, and very 

robably far to surpass all others in accuracy, on account of its 
dom from systematic errors. The .esults thus far published by 
Mr. Chandler seem fully to confirm all that was expected of the in- 
strument ; and it is probably not too much to say, that it i$ the most 
important addition of the present century to the instruments and 
methods used ın the determination of absolute star positions 
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' The sources of systematic enor would seem to be almost wholly 
| reduced to those of varying personal equation in the observation 
' of transits at all speeds and at all inclinations and directions over 
| horizontal wires, and to possible systematic difference in atmo- 
. spheric refraction in different azimuths. Mr. Rockwell exhibited 


some results, simply copied from his observing-books, iJlustrat- | 


ing the methods of reduction for time and latitude observations, 
and showing the degree of accuracy that can be attained by the 
instrument m both these directions. They served to show thnt 
the instrument when duplicated will give equally good results 
with the one first constiucted ; and their consideration gave rise 
to a very interesting discussion, participated in by many 
members, as to the character of work the instrument might be 
expected to do, in the course of which Mr, Rockwell answered, 
in a very entertaining way, many questions, put by various 
members, as to the details of observing and reducing, which were 
not before clearly understood on account of the novelty of the 
work. One of the most important problems which the instrn- 
ment is specially adapted to investigate, and one which we hope 
Mr. Chandler will soon find tıme to undertake, is the determina- 
tion of the declination of fundamental stars south of the equator, 
tying them to northern stais at corresponding zenith-distances 
below the pole. This would seem to be by far the best, perhaps 
the only, method of connecting these together in a way that 
shall be free from systematic error. 

In the Physical Section, the first paper read was by Prof. 
Langley, on the spectra of some sources of invisible 1adiations, 
and on the recognition of hitherto unmeasured wave-lengths. 
This was followed by one by Mr. Brashear on a practical 
method of woking 1ock-salt surfaces for optical purposes. 

Prof. H. S. Carhart presented a paper on surface transmission 
of electrical discharges, which was an ingenious revision of 
work by Prof. Henry. Prof. E. L. Nichols presented some 
further notes on the chemical behaviour of magnetic iron, a 
continuation of work described ın a paper at the Philadelphia 
meeting. Major H. E. Alvord of Mountainville, New York, 
presented the results of telemetiic observations at Houghton 
Farm. ‘This is a method by which changes in temperature are 
transmitted and recorded electrically; and Major Alvord’s 
results show that, with increasing experience, the records fol- 
lowed more and more satisfactorily the observations made on 
the mercurial thermometer. 

Prof. T. C. Mendenhall called attention to the modifications 
and improvements eleady made or desired in electrometers, 

ecially with reference to their use in observations on atmo- 
spheric electucity. Observations of this kind have been made 
regularly for the last year or two; but, as Prof. Mendenhall 
well said, the meaning of the vamations recorded 1s still a 
mystery. Prof. A. E. Dolbear read three papers: in one he 
described a method of studying contact-theory of electricity by 
means of the telephone, He has found that a click 1s produced 
in the -telephone every time the circuit is bioken between two 
heterogeneous materials, as copper and zinc. In another paper 
he referred to his success in employing a Bernstein incandescent 
lamp for projection purposes ; and in the third he described 2 
new galvanic element of high electromotive force and great 
constancy, consisting of catbonin a saturated solution of 
bichromate of potash, and sulphuxc acid and zinc in a saturated 
solution of ammonic chloride ; nitiic acid could be used in place 
of sulphuric. Mr. A. J. Rogers presented a paper on electio- 
lysis of the salts of the alkaline earth. 

Prof. E. D. Nicholls has, by means of a spectro-photometer, 
desciibed at a previous meeting, compared the spectrum of the 
unclouded sky with that of the light reflected by magnesium 
carbonate, illuminated by direct sunlight. 

Prof. Wead exhibited a combined spectro-photometer and 
ophthalmospectroscope. 

In the Chemical Section Prof. Nichols delivered an addiess 
on chemistiy in the service of public health. Amongst the 

apers are :—Prof. Noyes, on para-nitiobenzoic sulphuride ; 
Br Wiley, on a method of estimating lactic and acetic acid in 
sour milk or owns; Mr. Young, on the thermo-chemical 
reaction between potassic hydrade and common alum. A gene- 
ral discussion took place on the question of what is the best 
initiatory work for students entering upon laboratory practice, 
and also, To what extent 1s 2 knowledge of molecular physics 
necessary tg one who would teach theoretical chemistry? 

In the Section of Mechanical Science Prof. Webb delivered 
an address on the second lew of thermo-dynamics. Mr. Wagner 
presented an elaborate paper on electric hight tests, giving an 
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account of his work in testing the efficiency of two electyc hght 

plants. Prof. Cooley explained and illustrated a method of 

testing indicator-spiings. Prof. Thurston’s paper on cylinder 
| condensation as described as being of great scientific and prac- 
tical value. 

In the Section of Geology and Geography the address was by 
| Prof. Edward Orton, and the subject, Problems ın the study of 
, coal, with a sketch of recent progress in geology. - There were, 
l in all, twenty-seven papers in this Section, none being geogra- 
| phical. Stratigraphy received the lion’s share of attention, the 
most important paper on this subject being one by Prof. Henry 
S. Willams. 

The address to the Biological Section was by Dr, Wilder, on 
Educational Museums of Vertebrates. 

The Section opened with two papers by Prof. L. E. Sturte- 
vant as the result of observations and experiments at the New 
York agricultural experiment station. The first, on the hybrid- 
isation and cross-fertilisation of plants. In the second— 
‘* Germination Studies ”—thħe author gives, as a result of many 
trials with commercial seeds of our common plants, that very 
extended sertes of tnals must be made with each species in order 
to obtain the desired accuracy in 1esults. s 

An interesting paper ou the biological deductions from a com- 
parative study of the influence of cocaine and atropine on the 
organs of circulation, by Dr. H. G. Beyer, U.S.N., was read 
before the Section. 

“ On the Bram and Auditory Oigans of a Permian Theomorph 
Sauran” was the title of an mteresting paper by Prof. E D. 
Cope. The author called special attention to the morphology 
of the brain, the character of the cramal walls and the auditory 
apparatus. 

The disputed question of the bisexuality of the pond-scums 
(Zygnemaceæ) was discussed by Prof. C. E. Bessey, of the 
Unversity of Nebraska, who concluded that these organisms do 
not possess true bisexuality. 

“ On the Process of Cross-fertilization in Campanula ameri- 
cana” was the title of a paper presented by C. R. Barnes. 

A paper on aquatic respiration in soft-shelled turtles (Aspido- 
nectes and Amyda) was presented by Profs. Simon H. and S. 
Phelps Gage as a contribution to the physiology of respiration ın 
vertebrates. 

Prof. C. E. Bessey read a paper on the inflorescence of 
Cuscuta glomerata. 

Prof. Gage addressed the Section (G) on Microscopy and 
Histology on the limitations and value of histological investiga- 
tion, and Mr. Dall discoursed to the Anthropological Section 
on the native tribes of Alaska. The papers in this section were 
very numerous, many of great interest, and all naturally devoted 
to anthropological questions connected with the North American 
continent. 





NOTES 
THE National Sanitary Congress commenced its autumn 
meeting at Leicester on Tuesday, when the president, Prof. De 


Cheumont, F.R.S., gave an address on the work of the Sanitary 
Institute. a 


THE potrait of the late George Bentham, subscribed for by 
several of his friends, has been presented to the Herbarium, 
Royal Gardens, Kew, on behalf of the subscribers, by Sir John 
Lubbock. The pictme is a successful reproduction, by Miss 
Merrick, of the origmal ın the possession of the Linnean 


Society. 
e 


WE regiet to notice the death of M. Breton des Champs, one of 
the French Government engineers, a mathematician and scientific 
writer who played a prominent part m connection with the 
Newton forgeries. In combination with his fnend Leverrier, 
M. Breton des Champs exploded these fiauds, which were so dis- 
giaceful to the good name of the French Academy of Sciences. 
He discovered the books fiom which the so-called ‘forger with 
long ears” had copied the assumed letter sold to M. Chasles. 


Tue Essex Field Club will hold its sixth annual cryptogamic 
and botanic meeting in Epping Forest on Fnday and Saturday, 
October 2.and 3. On the Saturday afternoon and evening there 
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will be an exhibition of fungi and other plants, fresh and pre- 
served, with micro-objects; and papers will be read by Dr- 
Wharton and Mr. Worthington Smith. The following botanists, 
among many others, are expected to be present, afd will act as 
“ referees ” in various departments of plant-lore :— Prof. Boulger, 
Dr. Braithwaite, Dr. M. C. Cooke, Rev. J. M. Crombie, Rev. 
Canon Du-Port, Messrs. J. L. Enghsh, Henry Groves, F. J. 
Hanbury, E. M. Holmes, David Houston, A. Vaughan Jenn- 
ings, Frederick Oxley, W. W. Reeves, Worthington G. South, 
C. A. Wright, Dr. Spurrell, Dr. H. T. Wharton, &e Those 
wishing to attend should communicate with the hon secretary , 
Mr. W. Cole, Buckhurst Hill, Essex, who will forward pro- 
grammes giving full particulars. 


THE Trustees of the Gilchrist Lectures Fund have arranged 
for courses of six lectures in each of five Lancashire towns— 
Blackburn, Lancaster, Chorley, Colne, and Padiham, and for 
similar courses in Greenock, Paisley, Stirling, Alloa, and Kil- 
nearnock—all to be delivered during October and December. 
No lectures will be given during November in consequence of 
the General Election in that month. The lecturers entrusted 
with the work are: Prof. R. S. Ball, Rev. W. H. Dallinger, 
Prof. W. C. Williamson, Dr. Andrew Wilson, and Mr, W. 
Lant Carpenter. Each course includes three lectures on bio- 
logical and three on physical subjects, oxyhydrogen lantern illus- 
trations being freely used, and in some cases experiments also. 
As usual the charge for admission will be one penny, and the 
largest available rooms are secured for the lectures, special 
measures being taken to insme the attendance of working men. 
There will probably be similar courses in five Midland towns in 
the spring. 


WE are informe d that the vacant Chair of Physics and 
Engineering in University College, Bristol, has been filled by 
the appointment to the post of Prof. John Ryan, M.A., King’s 
College, Cambridge, D.Sc. Lond on, and Member of the Insti- 
tute of Mechanical Engineers. Dr. Ryan, who is a practical 
engineer, has hitherto held the appointment of Professor of 
Mechanics and Engineering in University College, Nottingham. 
At Bristol he succeeds Prof. Thom pson, now Principal of the 
Finsbury Technical College, and Prof. Hele Shaw, recently 
appomted to the Professorship of Engineeimg in University 
College, Liverpool. 

Mr. F. C. LEHMANN, a German botanist, who has travelled 
or over ten years in Central and South America for the purposes 
of scientific researches, has arrived safely at Panama, from 
Europe, which he lately visited in order to anange with other 
scientific colleagues to assist him i the classification of his ex- 
tensive collection of objects of natural history. Mr. Lehmann 
was about to proceed to the Cauca, where he intends to remain 
for several years, with his domicile in Popayan. He proposes 
the continuation of former labours and minute researches into 
the botanico-geographical conditions of the Flora of Tropical 
America. 

THE exceedingly unusual character of the following announce- 

ement, coming from the United States, will attract attention. 
We take it from Science :—‘‘On account of the lack of funds 
necessary to maintain its activity, the Astronomical Observatory 
of Beloit College, Wisconsin (Prof. J. Tatlock, jun., director), 
has been closed.” 


THE experiments for the electiical iJlummation of the Palais 
Royal are very successful. The number of incandescent lights 
ewedis 150. The Théâtre Fiancas, Théftie du Palais Royal, 
and Council of State have agreed to the deed of agreement 
signed by-the shopkeepers, so that thousands of lamps will soon 
be m operation, But before taking a final decision, the sub- 
siber are trying every description of incandescent lamp. 





A SERIES of science lectures has*commenced at the Royal 
Victoria Hall, Waterloo Bridge Road, and promises to be as 
successful as any previous one. On September 29, W. J. 
Harrison, F.G.S,, will lecture on ‘‘Stone Tools and the Men 
who used them” On Octoter 6, Mr. A. H. Fison will lecture 
on ‘Some Other Worlds.” On October 13, Prof. H. G, 
Seeley, F.R.S., will lecture on ‘‘ Coal.” 


WE learn from the London and China Telegraph that a work on 
which Di. Dudgeon of Peking has been engaged for upwards of 
ten years, has just been issued in eighteen Chinese volumes. It 
comprises a translation of Gray's ‘‘Anatomy” and Holden’s 
‘t Osteology.” There are m addition two volumes of plates, 
compnising 600 cuts, which have occupied the time of two men 
for two years and a half, The whole of these cuts have been 
made at the expense of the Chinese Foreign Office, and the 
work has been published in a series issued by the Foreign 
Language College at Peking. It 1s proposed to establish in 
connection with this college a medical school and hospital to 
provide proper practitioners for the service of the army, navy, 
and palace. 


A REPORT on carp-culture in China has been made by Dr, 
Macgowan to the Carp-Culture Association of the United States, 
Pisciculture, ıt appears, was cultivated at a very early peunod, 
being regarded as a branch of agriculture. The carp is, of all 
fish, the most frequently reared by artificial means in China, but 
nearly every species of Cyprinidae, bream, tench, roach, gold- 
fish, &c., 18 so raised. A treatise on fish-rearing has been at- 
tributed to a Minister of the fifth century before our era, bat it 
it appears to have been really written eight centuries later. The 
work says that of the five modes of rearing animals by far the 
most productive and valuable ıs fish-breeding. The pond used 
for this purpose (it goes on) should be an acre in extent (the 
depth 1s usually less than eight feet), and nine stone islets, each 
having eight inlets or bays, a yard below the surface of the 
water, should be constructed ın it ; then twenty gravid carp and 
four males, each three feet long, are to be deposited in it noise- 
lessly in the month of March. Two months later aeturtle should 
be placed in the pond, two months later a couple, and after a 
like period three more. By this time there will be 360 carp. 
The turtles are to prevent their being transformed into dragons 
and flying away. The object of the islets and bays is to afford 
greater space for the fish in their sinuous voyages, for the 
more a fish travels the fatter and bigger he becomes. The 
Chinese author then makes the following calculation: in the 
following year the pond will be found to contain 150,000 carp 
I foot in length, 450,000 3 feet, 10,000 2 feet. In the third 
year 100,000 I foot, 50,000 2 feet, 50,000 3 feet, and 40,000 
4 feet. A thousand of those that are 2 feet in length should be re- 
tained for replenishment, and all the rest be sent to market. In 
another year their number will exceed all calculation, and they 
require no feeding, hence the value of carp culture, Al the 
varieties, we are told, come from the black species. Those 
destined to become white change to silver or yelloy, while the 
others turn first red and then golden. Some of the white sort 
are so nearly transparent that their viscera me visible. Much 
of the art of rearing them consists in affording due amounts of 
shade and sunshine in the course of their growth, and in changing 
their water, not more than haff of which is to be removed every 
fourth day. In the earliest times the practice, which continues 
to-day, was introduced of planting mulberries on the maigins on 
which apianes were placed, the droppings from which fed the 
fish, while the leaves of the trees first nourished silkworms and 
then goats. These droppings are said to impart a peculiar 
flavour to the fish. 


~ e 
A CONSIGNMENT of soles and brill has lately been despatched 
by the National Fish Culture Association to the American 





| was accomplished, and it would fiy away, the dead tiout would 
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Government as a slight recognition of the presentations of ova 
made by them to this conntiy. There is a great death of flat 
fishes ın the United States, and at the instigation of the Com- 
missioneis of Fish and Fisheries many attempts have been made 
to forward young specimens for propagation hom England. 
Hitherto these efforts have not.met with success, it being exceed- 
ingly difficult to transmit live soles, as they aie less tenacious of 
life than their congeners. We hope that Prof. Bad, who has 
1eceived notice of the despatch of this valuable gift, will not be 
again disappointed. The fish have been placed in charge of an 
experienced piscicalturist, who will accompany’the s.s. Republic, 
by which vessel they have been sent, and who will bring back a 
number of American species with a view to acclmatiing them 
in this countty. 


turn over on its back and float down the stream. P was so 
interested in this before unheaid-of destruction of fish that I 
watched the depredations of these mosquitoes for more than half 
an hour, and in that time over twenty trout weresucked dry and 
their lifeless bodies sent foatmg away with the current. It was 
the only occasion when I was ever witness to the fact, and I 
have been unable by inquiry to ascertain if others have observed 
a similar destruction of fish. I am sure the fish were tiout, as 
the locality was quite near the snow line, and the water was very 
cold, and no other fish were in the stream at that altitude. 
From this observation I am satisfied that meat numbers of trout, 
and perbaps infant fish of other varieties in clear waters, must 
come to their death in this way ; and if the fact has not been 
heretofore recorded it is important to those interested ın fish- 


” 
THE Royal Commissioners of the Colonial Exhibition, to be cnltuze; 


held next year at South Kensington, have issued circulars to the 
Govemors of our Colonies requesting them to send the various 
species of fish indigenous to thei: respective countnes for exhi- 
bition. Special prepasations will be made at the close of October 
for receiving them. ‘The arrangements will necessarily be of an 
elaborate nature, as the tanks will have to be constructed in such 
a mater as to provide for the exigencies of each species and the 
regulation of high and low temperatures according to the 
climatal necessities of the fish. 


A TELEGRAM fiom Rome, September 21, states that repeated 
shocks of earthquake have occurred in Benevento. The m- 
habitants are terror-stricken, and are encamped in the open 
county. 


THe Russian Official Messenger states that the city of 
Namangan, in Feighana, has been visited all through the 
summer by repeated shocks of earthquake, which have hitherto 
been of very rare occurence there. The strongest shocks took 
place on April 17 and August 4, but no very serious conse- 
SPECIAL interest ıs just now centred at the Aguanum in } quences iesulted. 
the incubation of the ova of some of the dogfish which heve 
recently spawned. The eggs, which esemble filbert nuts in 
shape, are to be seen in a special tank, which presents a sight of 
much edificahon. The formation of the fish inside the ova is 
plamly perceptible, every part of them being apparent. The 
fish mm the Aquarium are now being fed at 6 o’clock, partly on 
a new dietary specially invented by Mi. W. Burgess, of Malvein 
Wells. 


THE Marquis of Lorne has successfully planted some whitefish 
in a specially constiucted lake on the Isle of Mull. The fish 
form part of those reared by the National Fish Culture Associa- 
tion this yeai. Huis Lordship repoits that the fish are doing 
well. 


AT a lectuie delivered by Mr. W. Oldham Chambers, F.L.S., 
at the Hull Town Hall last week on fish cultute, living speci- 
mens of the whitefish and other foreign species of fish were 
exhibited, and excited much interest amongst the audience. 


On September 12, at 9.30 p.m., a magnificent meteor passed 
over the city of Stockholm, going from south to north. Its hght 
was very builliant. On account of the limited area of observa- 


tion it was impossible to teli whether it bust nea the city 
o1 not, 


DURING the month of August enormous swaims of ants 
passed over the town of Solothurn ın Switzerland. They came 
from the Jura mountains, and formed a cloud, consisting of 
seventy-five perpendicular columns, in which the ants encled 
mound in spiral form. The swarm lasted for twenty minutes, 
the height of the cloud bemg upwards of ninety feet. Mullions 
of them fell to the ground, however, without making any visible 
change in the phenomenon. 


ACCORDING to the Bergen Adresseblad, fishermen at the island 
of Mogster, on the coast of the province of Bergen, on the west 
coast of Norway, have lately seen large floating blocks of ice at 
sea, which are believed to be parts broken off fiom icebergs in 
the North Atlantic. Such a phenomenon has never before been 
observed m these paits. 


A RECENT Bulletin of the United Stetes Fish Commission 
contains the followmg interesting account of the destruction of 
young tiout by Mosquitoes: ‘‘In the middle or latter pait of 
June, 1882, I was prospecting on the head-wateis of the 
Tumichié Creek, in the Gunnison Valley, Colorado. About 
9 o'clock in the morning I sat down in the shade of some 
willows that skirted a clear but shallow place in the creek. In 
a quet part of the water where their movements were readily 
discernible, were some fresh-hatched brook or mountain trout, 
and crcling about over the water was a small swarm of 
mosquitoes, The tiont were very young, still having the 
pellucid sack puffing out from the region of the gills, with the 
rest of the body almost transparent when they would swim into 
a portion of* the water that was Ifghted up by direct sunshine. 
Every few minutes these baby trout—for what purpose I do not 
know, unless to get the benefit of more air—would come to the 
surface of the water, so that the top of the head was level with 
the surface of the water. When this was the case a mosquito 
would light down and immediately transfix the tiout by inserting 
its proboscis, or bill, into the biain of the fish, which seemed 
incapable of escaping. The mosquito would hold its victim 
steady until ıt had extracted all the life juices, and when this 


THE Swedish journal Norrdottens Kuriren states that the 
water 1s falling rapidly in the Gulf of Bothnia, a phenomenon to 
which we have on several occasions refered. As a further 
proof of this the journal states that a stone in the archipelago by 
the coast which fifty years ago at lowest tide was barely visible 
above water is now at mean tide three feet above it. 


Wes have pleasuie in noticing the issue of No. 43 of the fist 
part and Nos. 29-31 of the second pat of the well-knowne 
‘‘Encyklopedie der Naturwissenschaften” from the house of 
Eduard Tiewendt, Breslau. The former brings forward Dr. A. 
Reichenow’s ‘‘ Handwoiterbuch der Zoologie, Anthropologie, 
und Ethnologie,” fiom aticle ‘‘Heteronereis” to ‘‘ Icteride.” 
Among other articles embiaced within this interval are valuable 
contnbutions on the development of the organs of heanng 
by Prof. Gnesbach; on ‘‘Hypnotismus,” by Piof. Gustav 
Jager; on “Januten,” “‘Japaner,” “ Javanen,” by Dr. ° 
von Hellwald; on ‘‘ Hissarik,” ‘‘ Hoblefels,” | ‘ Hohl- 
ket,” by Prof. Mehlis. Nos. 29 and 31 of the second 
part, again, continue the ‘‘ Handworterbuch der Chemie,” while 
the 3othnumbe: contiaues the “ Handworterbuch de: Minemlogie, 
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Geologig, und Palaontologie.” The two chemical numbers treat 
with all the fullness and thoroughness characteristic of this 
estimable work “Dichte,” ‘‘Didym,” ‘‘ Diffusion,” ‘‘ Dmte,” 
“Diphenylverbindungen,” ‘‘ Dissociation,” ‘‘Dinger,” and 
“ Eisen,” and the accompanying woodcuts illustrating any dif- 
cult experiments in the text add matemnally to the practical value 
of the articles. The new number, finally, of the Mineralogical, 
Geological, and Paleontological Dictionary contains important 
contributions on ‘‘ Reptilien ” and .‘‘ Rhizopoden,” by Rolle ; 
on “Salze,” by Kenngott; on ‘‘ Schichtenlehre” and 
“ Schwankungen im Niveau vom Meer und Festlande,” by 
von Lasaulx—articles distinguished not more by fullness and 
compactness of matter than by clearness of dan. ne 


WITH unflagging vigour and learning the new Italian quarterly, 
La Nuova Scienza, prosecutes the mission it has undertaken of 
building up an exact philosophy on the foundation of the natural 
and historical sciences. In the last number for June, 1885, the 
atticles of chief interest, all contributed by the indefatigable 
editor, Prof. Enrico Caporali, are: Modern Italian thought, 
German anticlerical evolution, and the Pithagone formula in 
cosmical evolution. The last-mentioned pape: deals with the 
evolution of gravitation, of heat, of electricity, chemical affinity, 
lower organic force, higher organic force, sentient force, social 
authority ; fatalist and free evolution. Itis held ın general that 
all evolution ıs due more to internal energy than to outward 
conditions, in opposition to Herbert Spencer’s theory of :me- 
chanical causes. 


THE address of Mr. W. H. Dall, vice-president to the Anthro- 
pological Section of the American Association for the Advance- 
ment of Science at Ann Arbor, last month, has been printed as 
a separate pamphlet. The subject of the address was ‘‘The 
Native Tribes of Alaska.” 


THE additions to the Zoological Society’s Gardens duiing the 
past week include a Macaque Monkey (Afacacus cynomolgus & ) 
from India, presented by Mr. A. Cornet; a Red Kangaroo 
(Macropus rufus 2?) from Austialia, presented by Mr. G. 
Wyle ; a Bonelli’s Eagle (Nisaetus fasciatus) from North Afnica, 
presented by Capt. W. R. Taylor, s.s. Empusa ; two Tawny 
Owls (Syrnium aluco), European, presented by Mr. H. Lee; a 
Nightjar (Caprimuigus europaeus), European, presented by Mr. 
Cuthbeth Johnson ; a Robben Island Snake (Coronella phocarum) 
from South Africa, presented by the Rev. G. H. R. Fisk, 
C.M.Z.S.; seven Blue-bearded Jays (Cyanocorax cyanopogon) 
from Para, purchased ; a Beisa Antelope (Oryx beisa 9), bora 
in the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, SEPTEMBER 27 TO OCTOBER 3 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 18 here 
employed.) 

è At Greenwich on Sepi. 27 

Sun rises, 5h. 56m. ; souths, 11h. 50m. 51°38. ; sets, 17h. 46m ; 
decl. on" meridian, 1° 48’ S.: Sidereal Time at Sunset, 
18h. 13m. 

Moon (three days after Full) rises, 19h. om.” ; souths, 2h. mm. ; 
sets, gh. 13m.; decl. on meridian, 10° 42’ N. 


Planet Rises Souths Sets Decl. on mendian 
hm hb. m. h. m ass i 
Mercury 4 29 II I I7 33 5 36N. 
Venus 9 34 14 12 18 50 16 17 S. 
Mars ww. 0I9 8 I 16 3 19 47 N. 
Jopiter" oe 433 « II I 17 29 4 46N. 
atum ... 28 I*.. 6 9 1417 22 19 N. 


é * Indicates that the rising is that of the preceding day. 
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J 
Occuliations of Stars by the Moon 


Corresponding 
Sept. Star Mag. Disap. Reap. angles right for 

inverted image 

h m h m. E $ 

28 ... 48 Tauri .. 6 2I 56 ... 22 45 33 273 
28 .. y Taun 4 23 46... 0 43h... 36 279 
29 ... 75 Tauri .. 6 4 4I 5°41 .. 149 268 
29... 0! Tauri ... .. 44 448.. 526 .. 54 I 
29... B.A.C. 1391 5 541... 651 . 109 
30... III Tauri... 54 32. 417 73 2 
30... 117 Tauri... 6 5 I5.. 6 5 53 341 
Oct. 
2... AGeminorum ... 34... 0 38 I 32 30 248 


t Occurs on the following day. 
The Occultanons of Stars are such as are visible at Greenwich. 


Sept. h. 
27 an 0 Mercury in conjunction with and o° 52 
é north of Jupiter. 
ci 
Iw. I Saturn in conjunction with and 4° 15' north 
of the Moon. 
Zu. 19 Mars in conjunction with and 5° 4’ north 
of the Moon. 





THE ASTRONOMICAL ASSOCIATION 


HE Astronomical Association held their eleventh general meet- 
ing this year at Geneva from Aug. 19 to 22 inclusive, and the 
Tepresentanves of so many nations were present that the meeting 


y bore out the character of an international one. Among 
the fifty members, or thereabouts, attending were: Stuve, 
from Pulkowa ; Newcomb, fiom Washington ; Chnistie, 


from Greenwich ; Dunér, fiom Lund; Pechule, from Copen- 
hagen ; Tietyen, from Berlin; Kruger, from Kiel ; Schur, from 
Strassbing ; Tisserand, from Paris; Spoier, from Potsdam, 
The office-bearers were’ Auweis, fiom Berhn, President ; 
Schonfeld, from Bonn, and Seeliger, from Munich, Secretaries ; 
Bruns, from Leipng, Treasurer: while Bakhuyzen, from 
Leiden, Gyldén, from Stochholm, and Weiss, from Vienna, were 
honorary members of the Committee. Prof. Oppolzer, who 
was also a member of the Committee, wag unable to 
attend. 

The fist sitting was opened by President Anwers in the aula 
of the University at 10 in the forenoon of the roth. 
Among the scientific reports of the Committee the full commu- 
nications of Prof. Weiss on the present state of the computations 
of the orbits of the comets weie of special interest. Of 
the 12 periodical comets returned at different times to their 
perihelion, 8 had again been regularly determined by the same 
calculators. Of the 1emaining four three were 1emoved from our 
present care: Biela’s, which, as was known, had been lost to 
observation, and the comets of Halley and Pons-Biooks, whose 
next perihelion lay too remote m the future. There was, conse- 
quently, but one periodical comet—Broisen’s—to be taken ac- 
count of. As to the 1emaiming non-returning comets, of the 
168 which had appeared in this century 41 were to be re- 
gerded as settled, 23 had their orbits pretty well determined ; 
m the case of 58 comets a new calculation of the orbit was 
desirable for various 1.easons, and im all 46 had yet to be cal- 
culated definitely. There was, therefore, a wide field of labour 
open. Prof. Weiss accordingly sought to commend to the 
Society the estabhshment of a common calculation bureau for 
the settlement of the questions at issue, while the exact detailed 
treatment of a particular comet should in future, as hitherto, be 
left to the initiative of a single calculator. In the discussion follow- 
ing this address, Staatsrath Seruve argued againstethe founding 
of such a bureau on the ground that the comets were of too 
peculiar a nature to accommodate themselves to the methodic 
treatment of a cal.ulation bureau. No resolution was taken on 
the question. 

This 1eport was followed by communications of a business 
character on the great zone undertaking of the Society. These 
communications were of no great extent, the undertaking bemg 
already ın near prospect of completion. The photpmetric sur- 
vey of the heavens by Prof. Pickering, of Harvard College, read 
by Prof. Auwers, was heard with special interest : 

Next followed the scientific addresses. Dr, Schram, Observer 
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m the Austrian Tiiangdlation, communicated a table calcu- 
lated by him, which would shoitly be published, a table which 
materially hghtened the approximate calculation of an eclipse 
for a particular spot on the surface, accoiding to Oppolzer’s 
elements. 

Prof. Weiss then communicated the publication of the second 
volume of the Annals of the Vienna Observatory, and followed 
this up with the remark that the mendian circle, which was sixty 
years old, was now very much ın need of repair; but, unfortu 
nately, there was no money at disposal foi this purpose, 

After the President had opened the second sitting at ten 
o'clock on August 20, he communicated a report on the photo- 
graphic mapping of all the stars of the ‘‘ Bonner-Durch- 
musterung” which Guill (of the Cape Observatory) had 5 
and of which about rco plates were already to hand. he 
tıme taken for the exposure of each plate amounted on an 
average to one hour. 

After various deliberations of a more private character the 
discussion turned on Resolution VI. of the Meridian Conference of 
Washington. The President declared emphatically that the 
question could be considered in this assembly only from an 
astronomical standpoint. The question was simply whether it 
were desirable for the astronomer to transfer the beginning of 
the day to midnight, and to this question the discussion should be 
restricted. At the outset the President announced that the Com- 
mittee of the Society, with the exception of one member not 
present (Oppoizer)—that is, in the proportion of seven to one—had 
voted against the adoption of the proposal. 

Staatsrath Struve (from Pulkowa} at once opposed the 
restriction advanced by the President, which, he thought, 
involved a one-sided treatment of the matter. It was to their 
advantage, he asserted, not to seclude themselves from the rest 
of the world. Magnetic and meteorological observers, he said, 
counted their day from midnight. Many astronomers, more- 
over, he continued, worked by day, and most observations were 
made between six and twelve in the evening. The change was 
defended by men eminent in science. The reform assuredly 
met a et want, The question was ‘‘ Should they make 
this sacrifice or not ?” 

Prof. Sporer, of Potsdam, mentioned that he always counted 
his observations from midnight. 

Prof. Newcomb, of Washington, spoke at considerable le: 
on the question, and rather against than in favour of the adoption 
of the proposal of universal time. 

Prof Weiss, of Vienna, was of opmion that the sacrifices 
demanded of astronomers by this reform were too great, and that 
the advantages were more than counterbalanced by the disad- 
vantages. He laid stress on the fact that astronomers were 


' wont to make their calculation of time from the moment when 


. sun—passed the meridian 
' commencement. 


the timedetermining obiect—the spring point—the mean 
That was also the true point of 
The observations which were of interest to the 
public at large, might be given in universal time, whereas with 


. their more esoteric observations they might adhere to the old 
' reckoning. The astronomer should keep by himself, and pay 


no attention to claims of intercourse. 

Prof. Safarik, of P e, said, ‘‘ Why should we make a 
sacrifice on behalf of the public that feels no concern with our 
labours ?”” $ 

Prof. Kruger, of Kiel, thought that altogether there were but 


. few necessary points of relation between the astronomer and the 


public—points, however, which could be readily taken acconnt 


: of if the public desired it. 


| would be imPossible not to m 


Dr. Dunér, from Lund, ed that by a change of date it 
e a sudden bieak in astronomical 
labours that had hitherto been caned on uninterruptedly, to 
whatever time of day or night the commencement of the day was 
transferred. He concluded by expressing his opinion that the 
sacrifices demanded were too great. 

Geheimrat# Auwers expressed Munself as personally op 
to the change, principally ın order to avoid a discontinuity in 
the calculation of time which might, later on especially, lead to 
sensible errors. 

Prof. Bakhuyzen, of Leiden, was refused a hearing, because 
he wanted to speak of seamen, who have the reform specially at 
heart. 

Staatsrath Struve remonstrated against this proceeding, and 


. argued that she question ought not to be treated onesidedly. At 


the Washington Conference seamen had the majority of repre- 
, sentation, and opinion had there been almost unanimously 


expressed in favour of the reform. He was swayed, by the 
desire of rendering astronomy useful to the rest of the 
world. 

Prof Gyldén, of Stockholm, argued that the change must give 
rise to vexatious errors unless it were universally carried out on 
one line. As the realisation of this idea was, however, more 
than could be looked for at[present, he would now have to vote 
against the universal ime. He believed, nevertheless, that in 
twenty or thirty years hence the majority of astronomers would 
be in favour of the universal time. 

Prof. Tietjen, of Berlin, thought that in the Berlin Year- 
Book at all events, no such change would find place before 
1900, 

Staatsrath Strive maintained that in the Royal Astro- 
nomical Society the majo.ity were in favour of the universal 
time 

Dr. Pechule, of Copenhagen, was also of opinion that 
it would be well for astronomy to accommodate itself to 
the rest of 'the world; but only when all were of one mind 
should the ımnovation be simultaneously and universally intro- 
duced. 

Prof. Folie, of Brussels, thonght that in all reforms thefe 
were some stragglers, and in his opmion it was the duty of 
astronomers energetically to take the initiative in the good 
cause. 

After some recapitulatory observations of the President the 
discussion closed. No resolution whatever was passed on the 
subject. 

It may be worth while mentioning here in respect of this 
subject that in the reading of the protocol it was affirmed that 
all the members of the Committee who were present were opposed 
to the adoption of the universal time. Objecting to this declara- 
tion, Dr. Pechule stated that Prof. Gyldén had only voted 
against the zmedtate adoption, while he entirely approved the 
principle of the proposed reform. ‘The protocol had accordingly 
to be altered so as to give effect to this statement. 

The series of scientific addresses was resumed by Dr. Mittag- 
Leffler, from Stockholm, who communicated the mathematical 
poe exercises which, under the auspices of King Oscar II., had 
instituted by a special Commission. 

Staatsrath Struve handed, for circulation, photographs of the 
great refractor of 30 inches aperture, whisk a short time ago 
had been mounted in Pulkowa, and expressed his complete 
satisfaction with the result. 

Prof. Newcomb had thoroughly studied the instrument for 
seven days continuously, and corroborated Staatsrath Struve’s 
views regarding the value of the instrument, entering into various 
details on the matter. 

Prof. Tisserand, of Paris, spoke of a purely theoretical 
examination of the rotation of the earth. 

Dr. Steinheil spoke on the calculations of Galileo’s telescopes 
of new construction. 

Prof, Sporer, of Potsdam, gave a somewhat long address on 
the new views regarding the physics of the sun. 

The following day was devoted to a common trip around the 
Lake of Geneva, Col. Emile Gautier, at present Director ot the 
Geneva Observatory, engaging at his own cost the saloon 
steamship Winkelried for this purpose. The dinner, which was 
served on board ship, gave opportunity for expressing the 
warmly-felt thanks of so many guests to their generous host for 
the entertainment he had provided them during the continuance 
of the Congress. 

On the last day of the meeting, Saturday, August 22, the pro- 
ceedings of a busmess character were brought to a close The 
statutory order r the raising of the fee for life member- 
ship to 185 marks was adopted. As the place of meeting for p 
1887, Kiel was fixed on. The new election of 2 committee made 
no change in its former composition. 

The scientific addresses were opened by Prof. Gyldén, who 
spoke of a graphic representation oF planetary orbits. 

Prof. Newcomb followed with en address on perturbations and 
their numerical calculation. 

Prof. Bakhuyzen made communications respecting his treat- 
ment of Schroter’s observations of Mars. He came to the con- 
clusion that since Schroter's time ‘‘Huggin’s Inlet” had g 
probably changed considerably, whereby the hypothesis that 

ars 1s in large pırt covered with fiuid received material 
support. 

r Muller, of Potsdam, spoke on moden photometric 
apparatuses, and examined in particular those of Zollner, 
e 
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Pickering, and Pritchard, entering into a seaiching ‘criticism of 
them. "The sources of enor of the most consideiable systematic 
deviations in the results obtained with these mstruments were 
not yef sufficiently known, and it would therefore be well to maik 
out a number of stas of which thorough observatidns should be 
taken by the different observers with the use of all the three 
instruments. 

Prof. Seeliger, of Munich, spoke of theoretical, and in part 
also practical, mvestigations he had commenced, which for the 
present had shown that the Lambert law respecting the reflective 
power of illumined surfaces, the basis hitherto of all photo- 
metric experiments, was entnely false He reserved his more 
complete exposition of the matter till the close of his labours in 
this direction. 

Prof. Safarik observed that some astronomers to whom he had 
communicated his ‘‘ fluorescence plates,” whose intermediate 
junction of eye-prece annulled the secondary spectrum, had 
given him a favourable report regarding thew use. He was 
always ready, he said, to place other plates at the disposal of 
any who desired them. 

Prof. Weiss announced that he was engaged in the pre- 
Pmiation of a catalogue of 4500 stars which had formerly been 
obseived at Geneva, a catalogue which was now approaching its 
completion. 

President Auwers once more expressed thanks for the friendly 
reception the Association had met with at Geneva and proposed 
to the meeting that they should rise from their seats in honour of 
Col. Gautier. The proceedings were then declared to be 
concluded. 





EDUCATION IN THE UNITED STATES 


"THE pride taken in popular education m the United States 

makes any digest of their experience valuable; and education, 
as carried on im their cities, the subject of a recent Circular of 
Information from the Bureau of Education, 1s necessarily the 
bianch of it most interesting in our crowded island. Dr. Phil- 
brick, the writer of it, has been, in Boston, a most successful 
school superintendent, an officer who undertakes the active 
duties of both School Board and Government Inspector, and 
one without whose services cities are here said to be behind the 
umes. The uncertamty of a good choice of members for a 
School Board by popular election in the United States makes 
this office the more important; women having, as a rule, de- 
clined to counteract corrupt votes by their own. Every branch 
of education-is treated upon here. Technical instruction, both 
as provided ın Paris and in the United States, 1s laigely and 
systematically considered ; fiom the shape it takes in the school, 
where it simply replaces the gymnatium to boys over thirteen 
years of age, to the apprentice school which really attempts to 
supersede the woin-out system from which it gets its name by 
a more scientific and intelligent teaching of a few trades, among 
which building in its various branches, necessarily so important m 
anew country, is always one chosen. School museums are re- 
commended, both of natural history and of technology ; the 
decoration also of schoolrooms with statuary, &c., now provided 
for the purpose at low prices, a list of which is appended. The 
rules to be observed in building are a digest of both European 
and American experience, valuable to every one concerned with 
the architecture of schools of any class; and we may just note 
Dr. Philbrick’s conclusions—that incieased centralisation and 
, ermanency are found desirable; that spreading Fiench or Ger- 
man 1s unnecessary to 90 per cent. of secondary scholars ; and 
that high school education is bad for girls. ‘‘ Free and uni- 
form ” is Dr. Philbrick’s ideal. He believes that the work of 
elementary schools can be so revised that the higher subjects 
will be a simple continuation of the lower; so that a complete 
elementary course shall be just the same as the first few years 
of a university education. Higher es are never to be com- 
menced till after the age of fourteen. Free high schools, ‘‘the 
most truly demociatic of all our mstitutions,” are bemg used by 
youths who go back to farm work, contending that in no way 
does a classical education unfit a man for manual labour and 
attending meetings of ‘‘old boys” whose common interest in 
the school helps to obliterate social distinctions. Such schools 
are to be provided for the mechanic to carry on his studies 
therein if the evening ; while for bigher students manual labour, 
especially the use of carpenters’ tools, is to replace the gymna- 
sium, and be pursued afterwards in evening technical schools ; 
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and thus study and labour will compl&ment each other, and the 
daily toil of the poo. man ıs raised to the level of the rich man’s 
recreation, Military and fire drill are to be taught, and replace 
out-door games. We fea. that an elementary course complete 
in itself and different from university rudiments, although per- 
petuating class distinctions, will probably be a necessary evil for 
some time yet, and also that paralysis for lack of competition 
must be incurred where pupils are required to attend the school 
in their own district of their own city—this" necessitating uni- 
formity of books for the sake of families removing. 


A PREHISTORIC CEMETERY 


A DUNFERMLINE conespondent writes that another ceme- 
tery of prehistoric times has been discovered on the estate of 
Pitreavie. About two and a half miles to the north-east of the 
former discovery a number of workmen were, some days ago, 
engaged in collecting rough stones to form an embankment. 
Ere the work had pioceeded far it was noticed that the stones, 
which lay on a moor, formed a circle, partly covering a mound 
200 feet in diameter. In the centre of the mound, and about 
36 inches below the surface, a cyst measuring 46 inches in length 
and 24 inches in width was found. The cyst was three-parts 
filled with a dark mould, and in it was discovered a beautifully- 
formed urn which stands 5 inches in height and measures 6 inches 
across the mouth. There was nothing in the urn but soil, but 
in the cyst some lage calcined bones were found. Explora- 
tions were continued in the vicinity of the cyst and within the 
stone circle, with the result that no fewer than eleven other 
urns were found. All these urns contamed calcined human 
bones and much vegetable charcoal, both in dust and ın pieces, 
and numerous pieces of buint bones were also found in the 
mound—a circumstance which indicates that a good many in- 
tements had taken place without urns. The urns measured 
from 5 to 12 inches in height, me hand-made, and of the type 
usually known as ‘‘ food-vessels.” They have everted rims, and 
are ornamented with varied designs, formed by oblique lines and 
dots on the upper part, and encircling projecting mngs at the 
bulged part. The urns are of a reddish colour, but the pottery 
section shows a black interior with a mixture of coarse sand. 
There are several interesting features attached to the discoveries 
In the first cemetery a row of cysts with an urn in each were 
discovered—circumstances which unmistakably indicate the pre- 
dominance of inhumation over that of cremation? No bones 
were found in the urns. In the second discovery only one cyst 
was found, and eleven of the urns were simply buried in the 
mounds, and all contained burnt bones—facts suggestive of 
cremation. The second discovery corresponds more than the 
first with most of the prehistonc local cemeteries which have 
been laid bare in the county of Fife. The chronological rela- 
tionship between the two kinds of interment—inhumation and 
cremation—as presented to us in the two Pitreavie cemeteries, 
opens up a most interesting field of inquiry to the enthusiastic 
archseolegist. Dr. Worsaae, the late distinguished archzologist, 
says cremation was the outcome of higher and more advanced 
religious principles than characterised the people of the Stone 
Age, who weie in the habit pf burying their dead in dolmens 
and othe: megalithic tombs, with ftood-vessels, weapons, orna- 
ments, and such articles as were supposed to be serviceable 
beyond the grave. Founding upon Dr. Worsaae’s idea, it 1s not 
unreasonable to assume that the two discoveries under notice 
belong to the Stone and Bronze ages. The urns are all in the 
hands of the proprietor of the estate, Mr. Beveridge, and are 
likely to be handed over to the National Society of Antiquanes 


SCIENTIFIC SERIALS 


Annalen der Physik und Chemie, No. 8, July 18.—This con- 
tains the following :—On-the time-relations of the formation of 
the electric residua ım paraffin, by C. Dieteric.— On the 

uantity of electrical elementary particles, by E. Budde.—On 
the theory of thermo-electric forces, by the same.—On a deduc- 
tion fiom the laws of electro-dynamic points, suggested by 
Gauss, by the same.—On some applications of theory of change 
of form in a body when it is magnetically or dielectrically polar- 
ised, by G. Kirchhoff.—Determination of some cpefficients of 
friction and experiments on the influence of magnetisation and 
electrification on the friction of liquids. The values lobtained + 
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e 
from swinging disks weie always greater than from an outflow- 
eren Eepeiments in which sulphate of manganese solu- 
tion was ‘let flow from a capillary tube placed between mag- 
netic poles, and others in which the capillary tube, of flint glass 
coated with shellac, was brought into the field of a condense1 
(the hquid being sulphide of caibon), showed no alteration of 
the coefficient of friction.—On the solubility of salt mixtures, 
by F. Rudoiff Of the pairs of salts examined, some were 
found to be forced from then common solutions when an excess 
of one or the other salt acted on these, but in other cases only 
those pais of salts were forced out which separate from the 
common solution either in double salts or in mixed crystals.— 
On the theory of fluorescence, by E. Jcommel. He answers some 
objections of Herr Wullner to his theory.—Spectral photometric 
researches on some photographic sensitisers. He finds the 
sensitising colourmg-matters divisible ito: (1) those which 
gradually absorb the spectrum from the violet onwards, and are 
lke the ordinary photographic ; (2) those which have a regular 
absorptive action over gieat paits of the spectram from the 
violet, but photographically show a maximum of sensitisation in 
the yellow ; and (3) those which show an absorption band in 
the spectium and a local increase of sensibility to light there- 
abouts (coincidence not exact). —Coiection of new formule, by 
W. Wernicke —Remarks on Heir Melde’s acoustic experimental 
iesearches, by A. Else.—Alteration of the unfluence machine, 
by E. Lommel He gets a spaik of 12 cm —On an inaccuracy 
of the theory of the gold-leaf electroscope, by T. Habler. 


Proceedings of the Boston Society of Natural History, vol xxii, 
pat 1.—Mi. Bouvé contributes notes on gems, especially the 
garnet, hiddenite (an unnamed gem of a light yellow colour, a 
representative of the mineral spodumene, of which hiddenite is 
a green variety), and others —Dr S Kneeland read a paper, 
illustrated by the stereopticon, on the subsidence theory of 
earthquakes as evidenced by the Ischian catastrophes of 1881 
and 1883:—Prof Crosby has a long paper on the relations of 
the conglomerate and slate ın the Boston Basin ; Mi. Bouvé on 
the genesis of the Boston Basin and its rock formations ; Messrs. 
Dickerman and Wadsworth on an olivme-bearing diabase from 
St. George, Maine , Prof. Shaler on the origin of kames, akind 
of gravel deposit, also known as Eskers, and often called in 
America, Indian ridges. He supposes that at the close of the 
zlacial period the re-elevation of the land must have been ac- 
complished with very great suddenness —Finally, Prof. Hyatt 
contributes a lëngtby paper on the laival theory of the origin of 
‘ellular tissues. 
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Academy of Sciences, September 7.—M. Bouley, Pre- 
ident, in the chair.—Researches on isomerism in the aromatic 
ries: Action of the alkalis on the phenols of mixed function, 
sy M. Beithelot.—Studies on the mode of action of the sub- 
nitrate of bismuth in the staunching of sores, by MM. Gosselin 
ind Heérat.—Note on the fluorescence of some rare earths, by 
mi. Lecog de Boisbaudian. The author arrives at conclusions 
liffering in several respects from “those of Mr. Crookes, but 
reserves for the present an exposition of the grounds which 
aduce him to infer that yttria is not the efficient cause of the 
duorescence —On apparent anzesthesis and 1etarded sensations 
a hysterical, epileptic, and other nervous subjects, by M. 
7. Revillont.—Letter announcing the discovery of a new star in 
he nebula of Mndromeda, by M. Lajoie.—Note on the changes 
ecently observed in the nebula of Andiomeda, by M. G. 
igourdan.—Observations of Brooks's new comet and of the 
ew planet, 250, made at the Paris Observatory (equatorial of 
re west tower), by M. G. Bigowdan —Table of the chief 
'ements of the ten regular polfhedne figures, one ulus- 
ation, by M. Em. Baber. — A new map of the 
alar spectrum, by M. L. Thollion This work, which has 
zcupied four years of incessant labour at the Observatory of 
“ice, comprises the whole of the solar spectrum between A 
ad 4—that 1s, about one-third of the prismatic spectrum. It is 
wer ten metres long and includes 3200 lines, or double the 
amber contained in Angstrom’s Atlas. In the preparation of 
uis plan the agthor’s aim has chiefly been to determine as far as 
ossible the present state of the solar spectrum, to serve as a 
arting-point for future observation. The physicist will by its 
eans be able to record subsequent changes in the spectrum 





with the same ceitainty that the astronomer determints the 
changes taking place ın stellar regions —Account of the “ Ane- 
mogene,” an appaiatus invented for generating aerial cutrents 
analogous to*those of the terreshial atmosphere, by Mgr. 
Ronugene, Bishop of Pamier, Thus instrument takes the form of 
a miniature globe, which, by 1otating around its axis in the air, 
is made to produce by its mechanical action cunents resembling 
those observed on the greater part of the oceanic basins. The 
currents are indicated by vanes placed at intervals of 5°, like the 
compass-cards of the thirty-two winds prepared for the French 
navy by M. Biault. A Fst is given of all the trade winds, 
ascending and descending currents, and other normal atmo- 
heric phenomena i1eproduced with more or less accuracy by 
this apparatus.—On the period of latent excitation of some 
smooth muscles in the invertebrates, by M. Henry de Varigny. 
—On the so-called ‘‘ vidian” nerves in birds, by M. F. Rochas. 
—On the anatomy and vital functions of 7ytuncatella trunca- 
tula, by M. A. Vayssitre.—On the maine annelids of the Bey 
of Algiers, by M. C. Viguier.—On the anatomical structure of 
the Ascidians (genera Saracenia, Darlingtomia, and Nepenthes), 
by MM. Edouard Heckel and Jules Chmeyre.—Note on thes 
black rot recently introduced fiom the United States into the 
vineyaids of Hérault, by MM. P. Viala and L. Ravaz —On the 
earthquake shock felt at Orleans on August 16, by M. E. Renou. 
—M. H. Gadeau de Kervill announced that he had obtained & 
hybnd from a tame pigeon and a 1ing-dove, presenting in a 
modified form nearly the special featwes of both parental 


es, 

September 14 —M. Bouley, President, in the chair.—Dis 
courses pronounced at the obsequies of the late M. Bouquet on 
September 11, by MM. J. Bertrand and Hermite n the 
fluorescence of some rare earths, continued, by M. Lecoq de 
Boisbaudran.—Description of the model of a new integraph 
serving to trace an integral curve (y =f f(x)dx + C), any 
curve (y= /(x)) being given, one illustration, by MM. D. 
Napoli and Abdank-Abakanowicz, This mtegraph 1s capable 
of numerous applications, and may render great services to the 
engineer's art. It traces mechanically and with t precision 
the funicular curves or Polygons which play so large a part in 
the problems of statics. Such problems as the centre of gravity, 
momenta of inertia, elastic curves and the hike, are solved with 
great rapidity and accuracy.—On submarine countermines, by 

. A, Tiéve.—On the new star in the nebula of Andromeda. 
Observations of Brooks’ comet made at the Observatory of Pans 
(equatorial of the West Tower), by M. G. Bigourdan.—Numerical 
tablesintended to facilitate the calculation of the ephemerides ofthe 
minor planets, by MM. O. Callandreau and L. Fabry.—On the 
mixed haloid and other derivatives of methylene, by M. Louis 
Henry.—On the fermentation of bread-stuffs, by M. Aimé 
Girard. From numerous researches instituted to determine the 
tine character of the phenomenon by which the dough is 
changed into bread, the author concludes that the transforma- 
tion is the result of alcoholic fermentation. —Researches on the 
morphology and anatomy of ferns, by M. P. Lachmann.—Dis- 
position of the artesian waters in the Wed Rir and throughout 
the Lower Sahara in general, by M. G, Rolland. In this paper 
the author sums up the results of observations continued for a 
period of six years on the und und supplies in the vast de- 
pression of the Shott Melrir in Algeria and Tunis.—A pplication 
of the laws of thermo-chemistry to geological phenomena : ores 
of manganese, by M. Dieulefait.—Note on a therapeutic opera- 
tion, to which the name of ‘‘dielectrolysis” has been given, by 
M. A. Broudel.—Trigonometric study of a pyramid whose base 
is the triangle of Pythagoras, by M. G. Petrowitsch. The sides 
of the base being respectively related as the number 3) 4, 5, the 
faces of the pyramid satisfy the relation 33 + 4? + 53 = 6}, the 
number 6 bemg the measnre of the right-angled triangle of the 
base. 
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Physiological Society, July 17.—In consequence of a 
doubt expressed on a former occasion in the Society, Dr. 
H. Virchow had exammed more minutely the eye of the 
frog, and had come to the conviction that it possessed a beautiful 
ciliary muscle with long fibres, which, as in the case of all other 
animals, composed the posterior and outer part of the „ciliary 
body. The ciliary body, as was known, filled out the comer 
arising from the choroid, which closely adjoined the sclerotic, 
curving itself round to the iris at the pomt where the sclerotic 
passed into the cornea, and, besides the muscle, consisted of 
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the pigmentary fold and & network of fibres, the entum 
pectinatum iridis, which Dr. Virchow had searchmgly investi- 
gated in a large number of animals. This network of fibres 
was so little developed in man as hardly to merit ‘any considera- 
tion there. In other classes of animals, however, it attained a 
very remaikable development. The speaker gave a more de- 
taled description of the course of the fibrous lines of the net- 
work, which presented a great multiplicity in the different 
animals. The fibres separated by larger interstices now pur- 
sued a principally techies direction, now spread radiating 
from their place of origin at the umon of the sclerotic and 
cornea, now they were developed more anteriorly, 1eaching far 
into the iris. By means of numerous d ms and several 
preparations these anatomical relations were illustrated in greater 
detail. In regard to the physiological significance of this net- 
work of fibres the speaker was of opinion that they peiformed a 
mechanical function, but he dissented from the assumption put 
foith by some authors that the ligamentum pectinatum was the 
tendon of the ciliary muscle uch an assumption was at 
variance with the fact that in the case of man, whose eye pos- 
esessed powerful ciliary muscles, the ligamentum pectinatum was 
but weakly developed, whereas in other avimals with a very weak 
ciliary muscle it was strongly developed The fibres of the liga- 
mentum pectinatum might operate as antagonists to the ciliary 
muscles in those cases in which they were ecially directed 
steriorly, In such cases, on the other hand, in which the 
bres were developed more to the anterior side and passed into 
theiris, they would probably serve es antagonists to the musculus 
sphincter pupille. It was still more probable that by their 
radiation towards the membrena limitans they afforded support 
and hold to the fibres of the ligamentum suspensorium of the 
lens, establishing themselves at the other side of this membrane. 
This relation was brought very close by the course of the fibres, 
icularly in the case of the anthropoids—Herr Aronsohn 
made some additions to bis former communications on the 
physiology of the sense of smell. The most minimal quantities 
of clove oil and bromine, which dissolved in 0°6 per cent. of 
common salt solutions, he was yet able to smell distinctly, 
talhed very well with the most minute quantities which Valentin 
had found perceptible by the sense of smell in the air. By 
electrical stimulation of the olfactory nerve he had also been 
able to call forth distinct sensations of smell in some other 
trustworthy persons. The physiological common salt solution of 
the temperature of 40° C. he had previously found to be entirely 
indifferent to the olfactory nerves. Were a part of the common 
salt replaced by other salts, then, according to the nature of 
the salt, different, mostly somewhat large, quantities of the salt 
(osmodic equivalents) had to be taken in order to form an in- 
different solution. These osmodic equivalents Herr Aronsohn 
had now exactly determined for a series of salts. Finally, in 
order to demonstrate that there were special fibres in the 
olfactories for special smells, he had hebetated his own sense 
of smell for a certam quality of smells, that, namely, of sul- 
phuret of ammonium, and had convinced himself that, though, 
indeed, no longer able to perceive this smell, he was yet very 
well able to smell ethereal oils.—Dr. Benda spoke of a series of 
preparations of sensory and motory nemeending which he had 
exhibited in the Demonstrating Hall. They were prepared ac- 
cording to a new process Samer emer 4 Dr. Meys. The process 
consisted in adding arsenic acid to a chloride of gold and potas- 
sium. By means of this reagent the nerve-endings were made very 
beautifully visible, but in this way the epitheha were destroyed, 
and in order to preserve these likewise, Dr. Benda had further 
added to the flud either chromic acid or alcohol. The ex- 
hibited preparations showed very clearly that the medullary 
motory nerves ended in Kuhne’s terminal plates, besides which 
in one case a marrowless, and certainly sensory, nerve-fibre, 
ending in a bifurcated ramification, could be distinctly traced. 
Marrowless fibres ended in an umbellate form, each single fibre 
on the muscle passing into a button-like swelling. These fibres, 
Dr. Benda held to be motory. There were further shown the 
nere endings in the papill of the tongue, in the Pacemian cor- 
puscles, in the cornea, and in the skin of the neck.—Dr. Kossel 
spoke of some important chemucal relations of the cell nucleus, 
of that constituent of it, namely, which morphologists denoted 
as chromatine, and chemusts asnucleine. As products of decom- 
Ppositidn of the nucleine he had formerly obtained three nitro- 
genous bases: xanthine, hypoxanthine, and guanine. Quite 
recently he had obtained, though, to be sure, only in very small 
quamtities, from the nucleine, a fourth base, namely, adenine, 
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discovered by him some time ago in the glands of the abdomen. 
After he had prepared 3 g. of this substance, be treated it with 
nitrous acid, and received as a product of the decomposition of 
adenine, hypoxanthine When he treated guanine m the same 
manner he received xanthine. It was therefore probable that the 
first products of decomposition of the nucleine were adenine and 
guanine, and that from these, frst hypoxanthme and then xanthine 
were formed. The chemical relations of these four bases were 
best rendered evident by their chemical formula: :— 


Adenine = C,;H,N, Guanine = C,H,N;O 
Hypoxanthine = C,H,N,O | Xanthe = CyHyN,O, 


All the four bases stood in intimate relation to prussic acid, 
CHIN, which by the action of caustic alkali was obtained 
from them in very large quantities, while other albuminous 
bodies under similar treatment yielded very little prussic acid, or 
none at all. It was doubtless of great importance that nuclei ne 
Stood in such intimate relation to cyanogen. What part, how- 
ever, the cyanogen bodies played in the cell nucleus was as yet 
unknown. 
VIENNA 


Imperial Academy of Sciences, June 5.—On the deter- 
mination of the halogens of organic bodies, by K. Zulkowsky.— 
On the products of reduction of the nitro-azo-componnds and 
on azo-nitolic acids, by T. V. Janovsky.—On the action of 
rock-ciystal in the magnetic field, by T. Tumlirz—On the dis- 
tribution of heat on the eaith’s surface, by R. Spitaler —Myco- 
logical researches, by H. Zukal.—Ideas on the prophylaxis and 
therapeutics of cholera, by L. Kastner.—On the fossil chalk- 
elements of the Alcyonide and Holothuride and other recent 
forms, by Ph. Pocta.—On the temperature of the Austian alpine 
regions, by T. Hann.—Determination of the trajectory of the 
Comet VIII. 1884, by S. Oppenheim. 

June 11,—On the behaviour of liquid and gaseous bodies 
under the greatest variations of atmospheric pressum, by C. 
Puschl.—On the electrical resistance of copper at the lowest 
temperature, by S. Wroblewski.—On the formation and disso 
lution of white blood-corpuscles (a contribution to the theory of 
leukcemia), by M. Loewit.—On the basalt of Kollnitz (in the 
Lavant valley, Carinthia), and oni its vitreous cordierite-enclosures,, 
by K. Prohaska. —Report on the experiments on thé use of 
boiling oxygen, nitrogen, carbon oxide, and atmospheric air as 
refrigeratives, by K. Olscewski.—On the destruction of tartaric 
acid at higher temperatures under the presence of glycerine, by, 
K. Tavanovitsch. 

June 18.—Experiments on the chemical action of light, by T. 
M. Eder.—On’ the volumetiic determination of phenol by, 
bromine, by K. Weinreb and C. Bondi.—On the anatomy o 
Tyroglyphide, by A. Nalepa.—On the decomposition of didy 
mium into its elements, by C, Auer von Welsbach. 
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NORTH AMERICAN WATER-BIRDS 


The Water-Birds of North America. By S. F. Baird, 
T. M. Brewer, and R. Ridgway. Two Vols., to. 
(Boston : Liftle, Brown, and Co., 1884) 


XPECTATION was roused some years since when 
tidings came that the “ North Amencan Birds” of 
Prof. Baird, Dr. Brewer, and Mr. Ridgway, of which 
three volumes had been brought out in 1874, was in pro- 
cess of completion, and at last there appeared two quartos 
of goodly size under the title of “The Water-Birds of 
North America,” which are not only the sequel to the 
work just named, but are also issued in continuation of 
the publications of the Geological Survey of California, 
of which a single volume on the land-birds of that State, 
edited by Prof. Baird from the notes of Dr. J. G. Cooper, 
saw the light in 1870. But, to complicate the matter 
further, the two quartos now before us form vols. xii. and 
xiii. of the “Memoirs of the Museum of Comparative 
Zoology” at Harvard. How all this came about is ex- 
plained in the introduction by Prof. Whitney, the Cali- 
fornian State Geologist; but the only part that need 
concern us is the not surprising but still much-to-be- 
regretted fact that the cost of bringmg out the volumes 
treating of the land-birds of North America was so great 
as to deter the publishers from continuing the work at 
their own nsk, Most fortunately, then, the combination 
just mentioned was effected with the result we now see ; 
but it still remains a reproach and humiliation to those 
interested in birds—not only in North America alone 
but all the world over—that so excellent a performance 
was not more encouraged by them. The obstinacy of the 
public im preferring a bad book to a good one is perhaps 
observable in almost every science, but that this obstinacyis 
nowhere more marked than in the case of natural history, 
and of ornithology in particular may be because it is one 
of the most popular branches of science, and because nine- 
tenths of those who pursue it hardly realise the fact that 
it is capable of serious study. Howbeit we may be sure 
that the old adage, “ Populus vult dectpt,” was not first 
uttered by a man without worldly knowledge, and to this 
day experience tells us that it is as true as ever. It will take 
a long time yet to persuade people that they had better 
be well informed by an attthor who writes a book be- 
cause he knows his subject, than by a badly-informed 
one who gets up his subject in order to write a book 
about it—though even this is perhaps saying too much, 
for many an author, on omithology at least, has never 
taken the trouble to learn the rudiments of what he pre- 
tends to teach, and if he have but enough self-assurance 
he will get his claim to instruct allowed by those who are 
more ignorant than heis. , 

To all who have been concerned in the production of 
the text of the two volumes before us we must offer our 
hearty congratulations, as it is impossible for us to ap- 
portion to each anything lke his proper share of merit. 
Besides the naturalists already named, Frof. Whitney 
states, in his introduction, that in revising the not wholly 
complefed manuscript he has had the assistance of Mr. 
Allen, so long known as head of the ornithological 
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department of the Harvard Museum, and that gentleman is 
therefore entitled to our thanks as much as any gne of the 
others ; but moreover it is also advisable to look back to 
the original preface of Prof. Baird, in which he states that 
“the most productive source” of the new information 
published in this work “has been tbe great amount of 
manuscript contained ın the archives of the Smithsonian 
Institution in the form of correspondence, elaborate 
reports and the field-notes of collectors and travellers.” 
The most important of these, he goes on to say, are those 
by the late Mr. Kennicott, and several residents in the 
then Hudson’s Bay Company's Territory—Messrs. Mac- 
Farlane, Ross, Lawrence Clark, Strachan Jones, and 
others—besides Messrs. Dale, Bannister, and Henry 
Elliott in regard to Alaska and its islands. Now this 
being the case with respect to the former volume, which 
treated of the land-birds only, the importance of .the 
labours of these gentlemen ought to be far more manifest 
in the present volumes, which deal with the water-birds, 
since an overwhelming majority of them have their home 
in the vast northern regions of the continent, and are 
only winter-visitants to most of the States and Territories 
of the Union. A good deal to our disappointment we 
find it otherwise. It may be that the late Dr. Brewer, 
who 1s believed to have been responsible for the “ bio- 
graphical ” portion of these as of the former volumes, had 
not at his death completed the examination of the unpub- 
lished materials at his disposal; but certainly there is not 
so much information from American sources as we had 
hoped or even expected. On the other hand, European 
authors are freely, not to say redundantly, laid under 
contribution for such species as are common to the two 
continents, which itis needless to say are many. Of this we 
do not complain, though we confess we should rather have 
learned how these species behave themselves on the other 
side of the Atlantic ; but there is a want of discrimination 
as to the opportunities possessed by the different observers 
quoted, and a lack of proportion as to the value of their 
observations. We do not say that this is not pardonable, 
perhaps it was unavoidable; but it is unfortunately no 
less a drawback ; and, to make it worse, several instances 
might be cited in which absolutely contradictory asser- 
tions are reprinted without any attempt to indicate which 
is thought to be the more worthy of belief; while a good 
many of the statements to which this objection does not 
apply are but vain repetitions. 

Passing to the descriptive part of the work, we do not 
hesitate to declare that, so far as we have been able to 
test it, it is excellent. The “specific characters” given 
seem really to deserve their name, since they indicate the 
species, and are not, as has lately become so common, 
drawn from an individual example. Moreover, they are 
sufficiently brief to be useful, for we have unfortunatgly 
entered upon days when specimens are described at a 
length that absolutely precludes the practical application 
of the description. Nothing marks more distinctly the 
difference between a naturalist and a book-maker than 
the being able to perceive and to tersely express the 
characters that are essential to the differentiation of a 
species. Among ornithologists, merely to cite tbe 
example of one who ıs gone, it seems to have been this 
faculty that gave the late Mr. Gould such ‘a wonder- 
ful pre-eminence among his contemperaries, Others 
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unquestionably far surpassed him asscientific ornithologists, 
indeed the scientific value of his woiks 1s very slight; but 
hardly any one had such an eye for a species, or could in 
a dozen Words or so point out how it could be regognised. 
It is no doubt in consequence of this that so few of the 
species described by him have failed to be considered 
good by his successors. 

The ornithologists of the New World are in one respect 
very fortunate. They are not encumbered by the enormous 
dead weight of synonomy that is so burdensome to their 
brethren of effete Europe ; and, thanks to the steadfastness 
with which the North Americans follow the use of a nomen- 
clature fixed by authority, they will probably be for ever 
exempt from much of the evil which afflicts the more 
independent writers of the Old Would, almost each of 
whom likes to be a law unto himself. Whether the 
nomenclature now accepted in the United States and in 
Camada be founded on the best principle is a matter that 
need not be here discussed. It has been reduced to a 
practice the real advantage of which none can doubt 
But that this state of things is possible arises in great 
measure from the fact that in one sense a very small 
number of North American birds have an ancient history 
such as is possessed by nearly all the European species, 
though of this ancient history the compilers of synonymy 
in general give but a feeble notion. Few things are more 
misleading than a long list of synonyms, such as is too 
often regarded as a test of an author’s industry and 
knowledge It almost always happens that in a hst of 
this kind bad accounts and good are made to appear as 
though they stood, as it were, on an equal footing, and it 
not unfrequently occurs that a reference to the best 
account of a species may be wholly omitted, while a fan- 
tastic name introduced by some compiler or catalogue- 
maker, who perhaps never examined or even set eyes on 
a specimen, 1eceives notice as if it were an important 
contribution to the history of the creature If Americans 
suffered from this grievance to the same extent as 
Europeans do, we suspect that the ingenuity of the former 
would lead -them to find some remedy for it, but they 
may bless their stars that they are comparatively free 
from it. 

Every well-informed ornithologist knows that the 
systematic arrangement of birds presents a series of 
puzzles which as yet defy solution. Still, some steps 
towards the clearing away of the old trammels have been 
taken by various persons, and a few positions that may be 
looked upon as established have been gained. We are 
sorry to find so little in these volumes suggestive of further 
advance. The writers seem to be still enchained in the 
toils which the artificial system of Sundevall drew around 
the subject, and in the very brief space—barely two pages 
—“thereto devoted, we have “altricial” and “ precocial,” 
“ symnopeedic,” and “ dasypedic” groups spoken of as if 
they were to be believed in. It is true that the arrange- 
ment adopted is said to be “ not strictly natural ;” but in 
the same paragraph are some other statements as to 
affinities or the reverse that we hope the author may live 
to repent. However we freely admit that the main object 
of these volumes is not to teach systematic ormthology, 
and therefpre perhaps the less said on that contentious 
subject the better. They will, there can be no doubt, 
admirably fulfill the chief purpose for which they are 





intended, and enormously further the study of birds in 
English-speaking America. It would be out of place here 
to enter upon any minute criticism of their contents, and, 
while indicating in a general way, as we have attempted 
to do and as we conceive we are in duty bound, some of 
their shortcomings, we can strongly recommend them as 
on the whole justifying the high degree 9f expectation 
that had prevailed concerning them prior to their publi- 
cation. Assuredly we shall have to wait long before 
another so comprehensive and, taking it all in all, so 
excellent an account of “The Water Birds of North 
America” is hkely to make its appearance, and once 
more we tender our thanks to each and every one of those 
who have been concerned in the work, though we may 
perhaps make a reservation in regard to the wood- 
engiaver. 








LETTERS TO THE EDITOR 


( The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that tt ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The New Star in Andromeda 


THE information furnished by a photograph of the Great 
Nebula ın Andromeda taken last year may be of value, particu- 
laily in relation to the presumed variability of the new star. 
An examination shows that no star brighter than about the r5th 
magnitude was then in the position now occupied by the new 
star. 

This photograph was a trial plate taken on August 16 between 
toh. and 1th., with an exposure of 30 minutes of the 3-foot 
reflector. With this exposure the impression of the nebula is very 
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small for such a bright object as it appears in the telescope, 
being limited to about 2 minutes of arc around the nucleus 
(which was bright and round), not much more than is shown on 
a photograph of the Crab nebula with the same exposure, and 
not nearly so much as, though a little brighter than, a photograph 
of the Dumb-bell nebula taken a few days after. A great’number 
of stars are to be seen. A defect in the apparatus then being 
used for the first time has caused a tilt of the plate and a conse- 
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quent want of sharpness*on one side, but the definition in the 
centre of the field is not injured. 

To give some idea of the stats that can be seen and the value 
that may be given to photographic evidence of the existence or 
non-existence of faint stars, I give some particulars of this photo- 
graph. Without a magmifier 124 stars are to be seen within a 
radius of twenty minutes of arc from the nucleus. 

I have traced these (see Fig. 1) so that they can be identified 
in the telescope f some of them may not be less than 13th magni- 
tude, possibly fainter ; the bright stars marked B, C, D, and E being 
shown in Aigelander’s maps of the Northern Heavens. Band C 
are at the present time about the same brightness as the new 
star, and can be well used to watch any variation ın its light 
(when first seen by me on September 3 the new star was very 
much brighter than B or C, almost as bnght as a star I have 
called A in my note-book that is just beyond the smaller nebula). 

Using a magnifier to detect any fainter stais I find six near 
the nucleus : these I have shown as black dots on Fig 2, using a 


Fig, 2. 





Scale o 4 inch = 100". 


circle to show the stars near the nucleus that appear on Fig 1, 
and a cross (x) to indicate the place of the new stai. At this 
particular place there is not the slightest undication of any differ- 
ence in the lar shading of the deposited silver from the, 
denser part of the nucleus to the faint edge. The six stars indi- 
cated are extremely faint in the photograph and difficult to 
see, but I have no doubt of their real existence; from a com- 
parison with othe: photographs I estimate them of about 15th 
magnitude, perhaps fainter. It may be that some of these may 
be identified at Birr Castle. From the absence of scale and 
orientation of the sketch given by Lord Rosse on p. 465 com- 
isons cannot be made, but a reference to the note-books 
would enable this to be done. A. A. COMMON 


DURING last week I exammed on thiee evenings the spec- 
trum of this star apparently in the nebula. It appears to be 
continuous, extending fiom about D, as far as, or perhaps a 
httle past F. Both Mi. Percy Smith and I are able to confirm 
Lord Rosse’s conviction of the existence of a bright hne or band. 
We compared its position with k spectra, and feel satisfied 
that its position ıs not far fiom the bnght line of the spark in 
air near to, and on the more refrangible side of D. The slit 
was of couse necessarily wide, and the spectrum faint, so that 
this must only be considered as appioximate. 

GEO. M. SEABROKE 

Temple Observatory, Rugby, September 29 





In the fist evenings of Septembe: I observed the pew 
nucleus of the nebula m Andromeda: I find it of the 8th 
magnitude. With a little Maclean’s star spectroscope apphed to 
the 10-1neh iefractor the spectwım of the nucleus 1s continuous, 
with suspected brighter bands. On the nights of Sept. 14 to 16, 
with 340 and 470 enlargements, 1 found to the east of the nucleus, 
and 15” to 18” distant from it, a faint object, probably a second 
nucleus, of 12th to 13th magnitudes. A. Ricco 

Palermo Observatory 





The Proposed Change in the Astronomical Day 


IN your account of the proceedings at the 1ecent meeting of 
the Astronomische Gesellschaft at Geneva (NATURE, vol, xxail. 
p. 517) Dr. Stiuve is 1eported to have stated ‘‘that m the 
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Royal Astronomical Society the majority were in favour of the 


universal day.” There appeais to be some nustake bere: the 
Royal Astronomical Society as a body has not expressed any 
opinion on the subject And, judging from the individual ex- 

ressions bf opinion which have been published, I should 
imagine that here, as at Geneva, the majority of real workers in 
our science (with the probable exception of those engaged on 
solar work) would be opposed to the proposed change. But 
how the majority of the Fellows of the Royal Astronomical 
Society could vote on the question it is impossible to say. My 
desire that a wong impression on this subject, asing fiom a 
statement 1eported to have been made by such a high authority 
as Dr. Struve, should not be sp.ead abroad, must be my excuse 
for trespassing thus far on you. space. 

A. M. D. DOWNING 
Royal Observatory, Greenwich, S.E., September 26 





A Tertiary Rainbow 


ProF. Tarr remaiks, m his recently-published work on 
“Light,” that 1ainbows due to three or more internal reflections 
“ are too feeble to be observed.” It may therefore be worth 
recording that a tertiary bow was clearly visible from Thandani 
Hul, Punjab, one evening last weck August 17). The bow 
extended over an arc greater than a semicicle, but was broken 
in two places. The colours weie as distinct as in many an 
ordinary bow. 

The condition of the sky was specially favomable for seeing a 
tertiary bow. The sun was low, and on nearly the same level 
with ıt there weie several horizontal layers of cloud of consider- 
able extent, whose nearer, unillwminated sides were therefore 
dark enough to serve as a good background for the bow. There 
was also a cloud in front of the sun itself, partially reducing its 





bnghtness. T. C. Lewis 
August 25 
A White Swallow 
On August 3 I saw a white swallow fi among its fellows 


over a mill-pond at Garioch’s Ford, Auchterless, Aberdeenshire. 
When I repassed on the following day ıt was still there, and ıt 
appeared to my brother and to me to be entirely white» other- 
wise I should suggest that the one seen in Westmoreland on 
September 4 (NATURE, No, 830, p: 500) might be the same 
bird on its southward pilgrimage. If ıt 18 true that the albino 
bird is never courted or paired (‘‘ Descent of Man,” chap. xiv.) 
we are not likely ever to see many white swallows. 
Mirfield, Yorks, September 28 ALEX. ANDERSON 


THE enclosed puagıaph fiom Yarmouth, in the Norfolk News 
of this day, will have interest for your coespondent at Milne- 
thor pe. HUBERT AIRY 

Stoke House, Woodbridge, September 26 

Rara Avis.—A cream-coloured specimen of the swallow 
(Hirundo urbica) was shot on Caicte:, Road, on Monday morning 
last, by Mr, A, Patterson. It is now in the hands of Mr. B. 
Dye of Row 60 for preservation. 





DURING the summer of 1883 Mr. Cooper, of Bromwich, 
observed a white swallow throughout the season at a place within 
the city on the banks of the Severn. J. Li, BOZWARD 

Worcester, September 28 





THE ANNUAL CONGRESS OF THE SANITARY 
INSTITUTE OF GREAT BRITAIN ś 


THE subjects dealt with by the Sanitary Institute of 

Great Britain at its annual meetings cover a wide 
field, and the Leicester gathering of this year, under the 
presidency of Prof. de Chaumont, F.R.S., forms no ex- 
ception to the rule. The first aim of the Institute is, 
through its various agencies, to assist and indeed to lead 
in the improvement of public health, and the President 
did well to prove, by mortality statistics, how greatS 
saving of hfe can be effected by the adoption of efficient 
sanitary measures, and how remunerative exptnditure in 
this direction proves itself to be The result of the sanı- 
tation carried out in the Army, and which 1s so much due 
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to the labours of the late Dr. Parkes and to those of his 
successér, Dr de Chaumont, 1s that, comparing the results 
of thirty years ago with those which now obtain, there is 
a saving in the home Army of two battalions per annum. 
Some substantial progress is also being made ın the same 
direction as regards the general public, and when ıt 1s 
more fully understood that preventible diseases as a rule 
destroy those members of the population who are most 
remunerative in so far as the State 1s concerned, and that, 
speaking generally, each such premature death means a 
loss of at least roof, even parsimonious members of 
sanitary authonties will not mind expending a little more 
of the public money ın so good a cause. 

Leicester was well chosen for this year’s gathering, for 
in many respects the town has acquired some reputation 
in health matters. It may be regarded as the head- 
quarters of the anti-vaccination party; it prides itself, 
not without cause, on the efforts it has made to control 
the spread of infectious diseases ; and ıt takes precedence 

ongst those English towns in which autumnal diarrhoea 
is so fatal to the infantile population. As regards the 
question of vaccination it would be premature to draw 
any general inferences from the Leicester results, for 
although dunng recent years only a comparatively 
small portion of the imfantile population have been 
vaccinated, yet a vast majority of the ibhabitants 
are fairly well protected against small-pox, and it 
is by no means so very strange that a disease which 
usually recurs in an epidemic form only after a lapse ot 
years, should for a time remain absent from Leicester. 
Still, we frankly admit that the day of reckoning has been 
somewhat long in coming; but there are exceptional 
reasons for this. And ın the first place we would note 
that Leicester is not so free from small-pox as is generally 
imagined. The Registrar-General’s returns have, it is 
true, long shown an almost absolute blank as regards 
small-pox mortality there, but it must be remembered 
that the Leicester Small-pox Hospital, where the deaths 
from this disease take place, 1s not in the borough, and 
hence that the mortahty occasioned is registered 1n alto- 
gether another district. Then again, the sanitary authority 
of Leicester, by the aid of a system of compulsory notifi- 
cation of infectious diseases, acquire the earliest know- 
ledge as to the existence of cases of small-pox, and 
having provided themselves with an isolation hospital 
the patients are at once removed, and their houses and 
clothing are efficiently disinfected. It may be said that 
any other town could do the same, and so vaccination 
would become unnecessary. But this ıs not so. Re- 
moval to hospital 1s only compulsory under conditions 
which, were objection raised to ıt by the people, would 
make this early isolation impracticable, and all popula- 
tions are not so proud of their defiance of one of the laws 
of the country as to submit without resistance to the 
steps which are held necessary in order to prove that this 
law is a superfluous one. But Leicester goes much 
further than this. The authorities not only remove the 
sick, but they remove the healthy members of the sick 
person’s family, and hold them in a species of quarantine 
until they know that they have escaped infection. Such 
a step may be very desirable from a health point of view, 
But it is altogether ulegal, and it is quite certain that if 
any attempt were made to enforce such a system in other 
parts of the kingdom it would be resisted. The majority 
of the nation would also hold it to be unnecessary ; and the 
recent publication by the German Government of the 
Report of a Commission showing that since re-vaccination 
was made compulsory. in 1874 nota single death from 
small-pox has occurred in their Army, affords ample 
evidence that the simple operation of vaccination can 
fully meet all the difficulty. 

But htth: further hght was thrown, at the meeting, upon 
that obscure zymotic diarrhoea which annually causes so 


large a mortality in Leicester. But Dr. E. W. Buck, who 
Š ; 
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has made the subject a special study, probably pointed 
out the essential cause of this fatality by showing how a 
large portion of the population of Leicester was exposed 
to the influence of a water-logged soil charged with de- 
composing organic matter. Temperature so largely 
influences this mortality that it was at one time regarded 
as its sole cause ; but it is certain that a high temperature 
alone 1s powerless to produce it, whereds the effect of 
temperature on such conditions as obtain in Leicester 
must be very potent in favouring the development of 
organic geims, such as are now supposed to lie at the 
root of the evil. Extensive inquiry 1s needed as to this 
subject, and we hope that the results of the investigation 
which have been conducted for some years past by the 
Medical Department of the Local Government Board 
will soon be made public. 

Amongst the many other matters of interest which 
were dealt with at the Congress is that of the provision 
of dwelling-accommodation for the working classes, and 
in view of the steadily extending practice of massing to- 
gether vast numbers of human beings in great buildings 
where storey is piled upon storey, the warning uttered by 
Mr. Gordon Smith, President of the Engineering and 
Architectural Section, and the occupant of an important 
official appointment which adds weight to his opinion, 
should receive careful consideration. He asserts that in 
this class of buildings there has been an excessive 
infantile death-rate, and ıt 1s certain that the provision of 
ample open space about dwellings, which is, as regards 
ordinary dwellings, being more insisted on than ever, 1s 
especially necessary in the interests of child-lfe, which is 
so extremely sensitive to such insanitary surroundings as 
influence the quality of the air breathed. 

The question of a rational system of burial was dis- 
cussed at the last meeting of the Congress in connection 
with a paper by the Rev. F. Lawrence, who quoted the 
authority of the burial service of the Church of England 
as suggesting a system which would allow of the rapid 
action of the soil upon the dead, and who advocated 
burial at a depth of three or four feet only in coffins 
designed to ensure speedy perishability, and laid singly 
at a depth of three or four feet only from the surface. 
The advocates of cremation were naturally represented, 
but the progress of this method for the disposal of the 
dead is hindered by considerations which it is not easy to 
overcome. Foremost amongst these stands the difficulty 
of tracing cases of poisoning, and, even if the public were 
ready to assent generally to post-mortem examinations 
before the cremation was carried into effect, no such 
examination as 1s usually carried out could be trusted to 
decide whether this species of crime was the cause of 
death or not. Indeeed, in many cases of poisoning the 
most skilled pathological and chemical knowledge is 
required ın order to avoid #error. On the whole, such 
discussions as have taken place at Leicester tend to 
improvement in matters where change is desirable in the 
interests of public health, and the Institute may be con- 
gratulated on the regults of their recent meeting. 





w 
INSECT RAVAGES 


“THE preservation of our garden and field crops from 

the attacks of injurious and destructive insects is a 
study which Miss E. A. Ormerod has made specially her 
own and which she has carried out with such signal suc- 
cess. Muss Ormerod’s labours in popularising the subject 
so as to bring it within the knowledge of all classes in 
any way connected with agricultural and gardening pur- 
suits aie too well known to need even a reference, so 
thoroughly has she at heart the welfare of our food crops 
and field produce that she has taken other steps, besides 
the dissemination of her well known books, to bring the 
importance of the subject before those who are not likely 
to be reached by the works in question. We refer to the 
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prize offered by her atan agricultural show held at Frome 
last year, the result of which was satisfactory in drawing 
a considerable amount of attention to the subject, and 
one of the outcomes of which has been the preparation of a 
series of object lessons, so to speak, which have been 
elaborated from the plan of Mr. W. H. Haley, who took 
the prize at Frome last year. The plan ot these lessons 
is as follows :—One insect is taken as an example and 
the life-history of this particular msect is illustrated by 
showing the creature in all its stages of development 
where practicable, or by neat and accurate-coloured 
drawings of pupa, larva, and perfect insect, each 
stage of which is carefully labelled, then a spray or twig 
of the plant attacked, or a model showing the insect’s 
ravages is given, and in many cases also the parasites 
which attack the insect itself. Beneath this is carefully 
printed the life-history of the particular insect, and an enu- 
meration of the plants upon which it feeds ; and, finally, 
under the head of “Prevention and Remedies,” some 
brief but concise instructions how to proceed to nd one’s 
crops of the pest. All this is arranged on a cardboard 
mount 12 inches long by 8 inches wide, and placed in a 
box with a glass cover, so that one insect only is treated 
of in one case, thus making the information imparted 
very clear, and preventing all confusion Of the insects 
treated in this way are the turnip and cabbage gall weevil, 
turnip moth, turnip fly, cabbage aphus, large white cab- 
bage butterfly, cabbage moth, vine beetle, bean beetle, 
pea and bean weevil, winter moth, American blight on 
apple, magpie moth on gooseberry, celery-leaf miner, 
silver moth, beet or mangold fly, click beetle and wire- 
worms, goat moth, lacky moth, daddy-long-legs, and 
onion fly. 

Twenty of these cases have ee been prepared by 
Mr. Mosley, of Huddersfield, under the superintendence 
of Miss Ormerod, and are now in the museum at Kew, 
and a set of ten of a similar character are to be placed 
in the Aldersey School of the Haberdashers’ Company at 
Bunbury, Cheshire, where plain teaching on such subjects 
is being satisfactorily carned on. J.R. J. 


° 


AMERICAN AGRICULTURAL GRASSES? 


H OWEVER complicated the systematic synonymy of 

the Graminee may be, the popular nomenclature 
of the grasses is probably in an even more unsatisfactory 
state. Inthe former case the name of the author ap- 
pended to the scientific name of the plant is usually 
sufficient to dispel any ambiguity as to what particular 
pa is meant, even though that plant may have received 

alf a ‘dozen systematic names from as many different 
botanists. In the case of the tnvial name, however, even 
this means of identification js lacking, and it 1s no un- 
common circumstance to find the same name applied to 
several different grasses, each one of which may, more- 
over, have one or two additional names. To those who 
are studying the grasses in their agricultural aspect this 
confusion is very perplexing, particularly as both the 
English “and the Amencan agricultural journals usually 
refer to a grass byits trivial name. The difficulties which 
surround this subject are well exemplified in the volume 
before us. For example, in American agricultural publi- 
cations tpe term “ salt-grass ? 1s frequently met with, and 
we searched this volume in the hope of finding out the 
species so denominated. But instead of one we find no 
less than four distinct species, in as many genera, called 
“salt grass,” namely, Ve/fa depauperata, Sporobolus 
airoides, Brizopyrum spicatum (Distichlis maritina), 
and Spartina juncea. To an English agncultunst foxtail 
means Alopecurus pratensis only, whereas in America 


3 “ The®Agricultural Grasses of the United States.” By Dr_ George 
Vasey, Botanist of the Department of Agnculture, also, ‘The Chemical 
Compositon of American Grasses,” by Ciifford Richardson, Assistant 


Chemist. (Washington : Department of Agnculture, 1884.) 
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the name is also given to A, geniculatus, Hordeum muri- 
num, H. jubatum, and Setaria setosa. Rye‘grass in 
England ıs Lokum perenne; in America the term is 
applied m addition to four species of Elymus. Blue 
grass is the name given to four distinct species of Poa, 
varying considerably in their agricultural value, and one 
of these, P. pratensis, often spoken of as Kentucky blue- 
grass, is also called “June grass,” “spear grass,” and 
“ red top,” the last name being equally applied to Agros- 
zis vulgaris. Bunch grass is more vague in its applica- 
tion, for ıt embraces at least six species in five genera, 
while in Canada the same name ıs given to two other 

es, Elymus condensatus and Keleria cristata, the 
ormer of which 1s known in the United States as 
“gant rye grass.” The term “goose grass,” which 
in England ıs restricted to the rubiaceous hedgerow 
weed Gahum Aparine, is, in America, apphed to Poa 
annua, which is also called annual spear grass, and to 
Pamcum Texanum, further known as Texas millet. The 
grass Holcus lanatus, which to all English farmers, is 
known as Yorkshire fog, 1s variously termed velvet S, 
velvet mesquite, satin grass, and meadow soft grass, this 
last term being also current in England. 

There are about 600 species of grasses in the United 
States, a few only of these having been introduced. The 
work under notice embraces descriptions of 120 species, 
each accompanied by a plate. Of these, about forty, 
included under twenty-six genera, are identical with 
British species. Five additional British genera are re- 

resented, but not by British species; these are Elymus, 

elica, Spartina, Stipa, Triodia. About a dozen British 
genera do not appear, tbe most noteworthy among these 
being, perhaps, Brachypodium, Brza, and Cynosurus. 
Two dozen of the genera enumerated are extra-British ; 
the chief ones are Andropogon, Aristida, Bouteloua, 
Buchlo#, Danthonia, Muhlenbergia, Paspalum, Sorghum, 
Sporobolus, and Zizania. The so-called buffalo grasses 
are Bouteloua oligostachya, Stipa spartea, and Buchloe 
dactyloides ; the first two may be gathered in quantity by 
any one who travels across the Canadian prairies, but the 
last-named, which is regarded as the true buffalo grass, 
does not extend into Canada. 

In upwards of 100 pages of text we find collected much 
information both of botanical and of agricultural interest 
The structural and economic characters of each grass 
figured are detailed at some length, but Dr. Vasey has, 
perhaps wisely in a work of this kind, made no attempt at 
classification Though systematic synonyms are seldom 
given, there is a lavish display of tnvial ones, for which 
the agricultural reader, at all events, will be grateful. 
Orthographic blunders are ather numerous, and the 
index might be more complete. The term chartaceous 
(“the texture resembling paper or parchment in thick- 
ness”) is, we believe, not current on this side of the 
Atlantic ; Jet us hope we may do without it. 

The chemical analyses are of much agricultural interest, 
and readers should compare the results here given with 
those obtained by Wolff in his analyses of German 
grasses The figures before us serve to show how con- 
siderably the same gramineous species may vary 10 com- 
position according to the soil and climate in which it is 
grown, this pomt being specially illustrated by analys&s 
of Phleum pratense and Dactylis glomerata, each from 
half a dozen different localities. How vanable is the 
composition of gramineous herbage generally is well 
shown in the following table, in which are given the 
highest and lowest percentages of the constituents named, 
obtained in 136 analyses of different species of grasses :— 


Dry substance Highest Lowest 
Ash z 19 24 357 ° 
Fat sea si 5'77 .- 1°48 
Nitrogen free extract 6601 . ° 34°01 
Crude fibre... 37°32 17°68 
Albuminoids 23°13 z 8o 


A pragess which has been the means of throwing much 
light on problems in vegetable physiology and agricultural 
chemistry, namely, a comparison of the analyses of a 
plant and of its separate members in different stages of 
growth, has been applied to fifteen familiar species of 
grasses, and the results aie tabulated and briefly dis- 
cussed. i 

Many useful suggestions, some of them of the highest 
practical importance, are to be met with ın these pages. 
Here ıs one by Piof. Asa Gray which refers to the 
Teosinte, o1 Guatemala grass, Auchlena luxurians, a 
native of Mexico and Central America, and has the true 
mng of progress about it :— . 

To make the Zeostnte a most useful plant in Texas 
and along our whole south-western borde: the one thing 
needful is to develop early-flowering varieties, so as to get 
seed before frost. And this could be done without doubt 
if some one in Texas or Florida would set about. it. 
‘What it has taken ages to do in the case of Indian corn, 
ing an unconscious way, imght be mainly done in a 
human lifetime by rightly directed care and vigorous 
selection.” 

This volume is highly creditable to its authors, and it 
adds one more to the many useful publications which 
have emanated from the United States Department of 
Agriculture. W. FREAM 





THE DEVELOPMENT OF THE CH CILIANS 


J5 a letter recently published in the Arde:ten aus dem 

soologisch-sootomischen Institut n Wursburg, 
Messrs. P. B. and C. F. Sarasin give a preliminary 
account of the development of Epicrium glutinosum as 
observed at Peradernia in Ceylon, where these naturalists 
have taken up their quarters near the celebrated Botanical 
Gardens. Since the original discovery by Johannes 
Muller of the larval form of the Czecilians, almost the 
-only information obtained on this important subject is a 
short account of the gilled larve of Cecilia compressi- 
cauda by Peters, founded on specimens procured by 
Jelski in Cayenne. 

The brothers Sarasin show that Eg:crium is not vivi- 
parous, as is Cecilia, but oviparous. In the most 
advanced stage before hatching the embryo is provided 
with very long blood-red external gill-filaments, and has 
also a distinct tail with a strong fin. The gill-filaments 
are shed previous to the hatching, after which the young 
Cæcilans make their way to the neighbouring stream, 
and live in the water, breathing by means of gill-slits. 
After they leave the water their gill-slits close up, and 
they breathe by lungs. The brothers Sarasin compare 
these Ceecilians to Urodeles, in that they pass through 
the perennibranchiate stage in the egg As larve they 
are derotrematous, and in the adult stage become true 
Jand-animals lke Salamanders. Our authors also show 
that the spermatozoon has a spiral filament, and that 
there is a fourth gill-aich, from which the pulmonary 
artery is given off. Both these facts tend to show that 
the Caecilians are more nearly allied to the Uiodeles 
than to the Anurous Amphibians. 

R... 





THE BRITISH ASSOCIATION 
REPORTS 


fifth Report of the Committee, consisting of Mr. R Etheridge, 
Mr, Thomas Gray, and Prof John Milne(Secretary), appontd 
Sor the purpose of investigating the Earthquake Phenomena of 
Japan. (Drawn up by the Secre‘ary) —On account of an 
excursion which I have the intention of making during the 
toming summer to Australia and New Zealand, I am compelled 
to draw up this :epoit a month earle: than usual. As the only 
timé when’ the woik of attending to observations and exper- 
ments 1epays itself ıs dung the winte: months, I may safely say 
that "my intention of shortening the time usually devoted to 
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eaithquake observations is not likely to involve any serious loss. 
The number of eaithquakes felt during corresponding periods in 
two previous yeais and this last year were respectively twenty-six, 
thirty-nine, and eighty, and not only have the earthquakes been 
numerous, but some of them have been pretty stiff, as is testified 
by the fact that on several occasions chimneys fell and walls 
were cracked. The work done during the last year 1s briefly as 
follows :— ° 

Saisnie Experiments —Seismic experiments were commenced 
in conjunction with Mr. T. Gray m 1880 The movements 
then recorded were produced by allowing a heavy ball, 1710 Ibs. 
ım weight, to fall from vauous heights up to thirty-five feet. 
Subsequently many experiments were made by exploding 
charges of dynamite and gunpowder placed in bore-holes, 
During the last year, whilst working up the long series of 
records which accumulated, several laboratory experiments were 
made to investigate the methods to be employed when analysing 
the diagrams of eaith motion. The first of these experiments 
consisted in projecting a small ball from the top of a tall flat 
vertically-placed spring, and at the same time causing the spri 
to diaw a diagram of its motion From the distance the ba 
was thrown its initial velocity could be calculated From the 
diagiam, either by calculation on the assumption of simple 
harmonic motion or by direct measmement, the maximum 
velocity of movement could be obtained. These three quantities 
practically agreed. The most important result obtained by 
these experiments was that they indicated an important element 
to be calculated in earthquake or dynamite diagrams, and, 
further, that in these diagrams the first sudden movement, which 
invariably has the appearance of a quarter-oscillation, ought 
apparently to be considered as a semi-oscillation. The second 
set of experiments consisted in determining the quantity to be 
calculated from an earthquake diagiam which would give a 
measure of the overtuining or shatteung power of a disturbance. 
For this purpose a light strip of wood was caused by means of a 
strong spiral spring and a heavy weight to move horizontally back 
and forth with the period of the spiing. On this strip small 
columus of wood weie stood on end, and ıt was determined how 
far the spring had to be deflected and then suddenly released to 
cause overturning The more important results of all these 
experiments are -— 

. Efect of Ground on Vibration,—(1) Hills have but little 
effect in stopping vibrations. (2) Excavations exert consider- 
able influence in stopping vibrations. (3) In soft damp ground 
it is easy to produce vibrations of large amplitude and consider- 
able duration. (4) In loose dry ground an explosion of 
dynamite yields’ a distuibance of large amplitude but of short 
duration. (5) In soft 10k it 1s difficult to produce a disturbance 
the amplitude of which is sufficiently great to be recorded on an 
ordinary seismogiaph. 

II. General Character of Alotion,—({1) The pointerof a seismo- 
graph with a single index first movesin a normal direction, alter 
which it 1s suddenly deflected, and the resulting diagram yields a 
figue partially dependent on the relative phases of the normal and 
transveise motion. These phases aie in turn dependent upon 
the distance of the seismograph fiom the origin. (2) A bracket 
seismograph indicating normal motion at a given station com- 
mences its indications before a similar seismogiaph arranged to 
write transverse motion. (3) If the diagrams yielded by two 
such seismogiaphs be compounded, they yield figures containing 
loops and other irregularities not unlike the figures yielded by 
the seismograph with the single index. (4) Near to an origw, 
the first movement will be in a straight line outwards from the 
origin ; subsequently the motion may be elliptical, hkeea figure 8, 
and irregular. The general duection of motion, is, however, 
normal. (5) Two points of ground only a few feet apait may 
not synchronise in their motions. (6) Earthquake motion 1s 
probably not a simple harmonic motion. 

Til. Normal Motion —(1) Nea to an origin the first motion 1s 
outwards. Ata distance from an origin the first motion may 
be iuwards. (2) At stations near the ongin the motion inwards 
sgreat than the motion outwards Ata distance the inwards 
and outwards motion are piactically equal. (3) At a station 
near the origin, the second or third wave ıs usually the largest, 
after which the motion dies down very 1apidly ın 1ts amplitude, 
the motion inwards decieasing more iapidly than the motion 
outwards. (4) Roughly speaking the amplitude gf normal 
motion is inversely as the distance from the origin. (5) Ata 
station neal an origin the period of the waves is at fist shout. 
It becomes longer as the disturbance dies out. (6) The semi- 
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oscillations inwards are Yescribed more 1a idly than those out- 
wards. (7) As a disturbance radiates the period increases. 
Finally ıt becomes equal to the period of the tiansverse motion. 
From this it may be inferred that the greate: the ınıtızl disturb- 
ance the greater the frequency of waves. (8) Certam of the 
inward motions of ‘‘shock” have the appearance of having 
been described in less than no time. (9) The first outwards 
motion, which gn diagrams has the appearance of a quater- 
wave, must be regarded as a semi-oscillation. (10) The waves 
on the diagiams taken at different stations do not correspond. 
(11) At a station near the origin, a notch m the crest of a wave 
of shock gradually increases as the disturbance spreads, so that 
at a second station the wave with a notch has split up into two 
waves. (12) Near the origin the normal motion has a definite 
commencement. At a distance the motion commences irregu- 
larly, the maximum motion being reached gradually. 

IV. Transverse Motron,—{1) Near to an origin the transverse 
motion commences definitely but irregulaily. (2) Like the 
normal motion, the first two or three movements are decided, 
and their amplitude shghtly exceeds that of those which follow. 
(3) The amplitude of transverse motion as the disturbance 
radiates decreases at a slower rate than that of the normal 
motion, (4) Asa disturbance dies out at any particular station 
the period decreases, (5) As a disturbances radiates the period 
mereases. This is equivalent to an increase ın period as the 
intensity of the initial disturbance increases. (6) As we recede 
from an origin the commencement of the tansverse motion 
becomes more indefinite. 

V. Relation of Normal to Transverse Motion.—{1) Near to an 
origin the amplitude of normal motion is much greatei than that 
of the transveise motion. (2) As the disturbance radiates, the 
amplitude of the transverse motion decreases at a slower rate than 
that of the normal motion, so that at a certain distance they may 
be equal to each other. (3) Near to an ongin the period of the 
transverse motion may be double that of the normal motion ; 
but as the disturbance dies out at any given station, or as it 
radiates, the periods of these two sets of vibiations approach 
each other. 

VI. Maximum Velocity and Intensity of Movement.—(1) An 
earth particle usually reaches its maximum velocity duiing the 
first inward movement. A high velocity 1s, however, sometimes 
attained in the fist outward semi-oscillation. (2) The intensity 
of an earthquake is best measured by its destructive power ın 
Svertüming, shattering, or projecting various bodies. (3) The 

u -e 
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used by Mallet and other seismologists to expiess the velocity of 
shock as determined fiom the dimensions of a body which has 
been overturned, 1s a quantity not obtainable fiom an earthquake 
diagram. It represents the effect of a sudden impulse. (4) In 
an earthquake a body is overtuned or shattered by an accelera- 
tion, f, which quantity 13 calculable for a body of definite 
dimensions. The quantity f as obtamed fiom an eaithquake 


diagram lies between Z and 3, where vis the maximum velo- 
a 
(5) The 


initial velocity given ın the formula v? =2% (for horizontal pro- 
ó 


city, Zis the quarter-penod, aud a is the amplitude. 


jection) used by Mallet as identical with v? in 3, are not identical 
quantities. (6) In discussing the intensity of movement I have 


a 
used the values Z. (7) The intensity of an earthquake at first 


decreases rapidly as the disturbance radiates ; subsequently it 
decreases more slowly. (8) A curve of intensities deduced from 
observations at a suheent number of stations would furnish the 
means of,approximately calculating an absolute value for the 
intensity of an earthquake. 

VII. Vertical Motton.—{t) In soft ground vertical motion 
appeais to be a free surface-wave which outzaces the horizontal 
component of motion. (2) Vertical motion commences with 
small rapid vibrations, and ends with vibiations which aie long 
and slow. (3) High velocities of transit may be obtained by 
the observation of this component of motion. It is possibly an 
explanation of the prelimimary tremors of an eat thquake and the 
sound plfenomenon (4) The amplitude and period of vertical 
waves as observed at the same or different stations have been 
measured. 

VIII. Veloesty,—(1) The velocity of transit decreases as a 





disturbance radiates. (2) Near to an ign the velocity of 

transit varies with the intensity of the initial distuib§nce. (3) 

The rate at which the no motion outraces the transverse 

motion 1s pot constant. (4) As the amplitude and period of the ° 
normal motion approach in value to those of the transverse 

motion, so do the velocities of transit of these motions approach 

each other. (5) That the iatio of the speed of normal and 

transverse motions 1s not constant is shown from a table of these 

velocities calculated for different rocks from their moduli of 

elasticity. 

IX. Mftscellaneous.—(1) At the time of an earth-disturbance, 
currents are produced in telegraph limes. (2) The exceedingly 
rapid decrease in the mtensity of a disturbance ın the immediate 
neighbourhood of the epicentium has been illustiated by a 
diagram. (3) For the duration of a disturbance due to a given 
impulse in different kinds of giound, reference must be made to 
the detailed descriptions of the first four sets of experiments, 

Experiments on a Building to resist Earthquake Motion —In 
the Report of last year I described a house which rested at its 
foundations upon cast-iron balls. These balls were 10-inch 
shell, The records obtained from an instrument placed inside 
this house showed that, although it was subjected to consyer- 
able movement at the time of an earthquake, all sudden motion 
had been destroyed. Although the balls did very much to 
mitigate earthquake motion, wind and other causes produced 
movements of a far more serious nature than the earthquake. 
To give greater steadiness to the house, 8-inch balls were tried, 
and then r-ınch balls. Finally the house was rested at each of 
its piers upon a handful of cast-iron shot, each finch m 
diameter. By this means the building has been rendered 
astatic, and, in consequence of the great inciease in rolling 
friction, sufficiently stable to resist all effects like those of wind. 
The shot rest between flat iron plates. That the house had 
peculiar foundations would not be noticed unless specially- 
pointed out. From these experiments it seems evident that it 
1s possible to build light one-storied structures of wood or iron 
in which, relatively to other houses, but little movement will be 
felt. 

Observations in a Pit 10 feet deep.—The instrument placed in 
this pit 1s similar to all the other instruments, and 1s installed in 
a similar position. Comparing the maximum amplitudes, maxı- 
mum velocities, and maximum accelerations obtained in the pit 
with those obtained at about thirty feet distance, they are for 
one particular earthquake respectively in the ratios of 1 : 43, 
1:52, and 1:82, In most eaithquakes the extent of motion has- 
been too small to admit of measurement, and that there had 
been any movement could only be detected by holding the plate 
on which the record was written up to the ight and lancing 
along it lengthways, This investigation tends to con the 
view which I have previously put forwaid, that an earthquake 
at a short distance from its epicentrum is practically a surface 
disturbance, principally consisting of honzontal movements.- 
The vertical motion 1s small, and is best seen in the preliminary 
tremors either of an actual earthquake or of a dynamite ex- 
plosion. From a practical point of view these results must be of 
the greatest impoitance to those who have to erect heavy 
structures in earthquake districts. 

Buildings ın Earthquake Countries —As during the last few 
years so much destruction both to life and property has taken 
place in various parts of Europe, ıt seems that an epitome of the 
results of observations and experiments carried on m Japan 
relative to construction in seismic districts might not only be 
interesting, but sibly ıt might also be of practical value. 
When erecting a building it appears that we ought fist to 1educe 
as far as possible the quantity of motion which ordinary 
buildings receive ; and, second, to constiuct a building so that 
it will resist that portion of the momentum which we are unaBle 
to keep out. To 1educe the momentum which usually reaches a 
building the following may he done -— 

(1) Institute a seismic survey of the district or area in which it 
is intended to build, and select a site where experiment shows 
that the motion ıs ielatively small. (2) For heavy buildings 
adopt deep foundations (perhaps with lateral freedom), or at 
least let the building be founded on the hardest dnd most solid 
ground. It is perhaps because the tops of the lulls in Tokio 
are harder than the plains that they have relatively the led8t 
motion. A building only partially isolated may be exceedingly 
dangerous from the fact that motion entering in the*unprotected 
side will make the excavations (cuttings, valleys, &c.) upon the 
opposite side into free surfaces which will swing forward though 
a range greater than they would have swung had the excavations 
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not existed. (3) For light buildings, especially if erected on 
soft ground, where the range of motion is always great, uf the 
-structure rests on layers of fine cast-iron shot, 1t cannot possibly 
receive the same momentum as a building attached to the moving 
ground. To resist the effects of momentum which cannot be cut 
off a building : (1) Bear in mind the fact that it is chiefly stresses 
and strains which are applied honontally to a building which 
have to be encountered. A vertical line of openings like doors 
or windows in a building constitute a vertical line of weakness 
to horizontally-applied forces. (2) Avoid cou ling together two 
portions of a building which have different vibrational periods, 
or which from their position are not likely to synchronise in 
their motion. If such parts of a building must of necessity be 
joined, let them be so joined that the connecting link will force 
them to vibrate as a whole, and yet resist fracture. Brick 
chimneys in contact with the framing of a wooden 100f are apt 
to be shorn off at the pomt where they pass through the roof. 
Light archways connecting heavy piers will be cracked at the 
crown. ‘To obviate destiuction due to these causes a system of 
construction similar to that to be seen ın several of the buildin 
of San Francisco, Tokio, and Yokohama may be adopted. This 
essehtially consists of tieing the building together at each floor 
with non and steel tie-:ods crossing each other from back to 
front and from side to side. (3) Keep the centre of inertia of a 
building or its parts as low as possible. Heavy tops to chimneys, 
heavy copings, and balustrades on walls and towers, heavy roofs 
and the like are all of serous dangei to the portion of the struc- 
ture by which they are supported. When the lower part of a 
building 1s moved, the upper part by its inertia tending to remain 
behind often results in se1rous fractures. All the chimneys ın 
Tokio and Yokohama which have fallen in consequence of their 
ornamental heads have been ieplaced by shorter and thicker 
chimneys without the usual coping. The 100f of a portion of 
the Engineering College rests loosely on its walls, and has 
therefore a certain freedom. In Manila many heavy roofs have 
been replaced by roofs of sheet ron. Walls may be lightened 
in their upper parts by the use of hollow bricks Such vertical 
motion as may exist 1s also paitly obviated by light superstruc- 
tures. Vertically-placed iron tie-rods give additional security. 
If these and other rules which are the result of experiment and 
observation could be adopted ın earthquake countries, it is 
certain that the loss of life and property mught be greatly 
diminished. 

Earth Tremors and Earth Pulsations.—Notwithstanding 
the untrustworthiness of level observations, they neverthe- 
less have given results of interest. (1) The bubbles from 
time to time move back and forth without appment reason. 
Considerable changes have sometimes been obseived before an 
earthquake (2) The greatest movement of the bubble of a level 
takes place duriny the colder part of the year, which ıs the 
season of earthquakes, and also the season when the barometnc 

radient between Siberia and the Pacific 1s the steepest. (3) 
The bubble of a level continues to move long after the sensible 
motion of'an earthquake has ceased, enabling us to study the 
slow movements which biing an earthquake to a close. (4) 
When the barometer ıs very low, as, for instance, during a 
typhoon, the bubble of a level may be distinctly seen to pulsate 
back and forth through a 1ange of about ‘5 mm. In September 
of last year, ın conjunction with Mr W. Wilson, C.E., and Mr. 
Mano, of the Imperial College of Engmeering, I carried an 
instrument to the summit of Fuj1yama, which 1s about 12,365 feet 
in height, where I succeeded after many failmes in recording 
automatically earth tremors and earth pulsations. But we were 
unable to remain for more than five days. 

The results of interest connected with these observations 
ane :—(1) That the movements on the top of the mountain were 
much greater than those which I usually observe in Tokio. (2) 
The tremois, o1 shght swing-hke movements of the instrument, 
did not necessanly accompany the wind. (3) That during the 
heavy south and south-east gales the direction of displacement 
of the pointer was towaids the south-east, which is the same 
result as would: be obtained if the bed-plate of the instrument 
were raised on the south-east side, or if the mountain had tipped 
over to the noith-west. My colleague, Mr. T. Alexander, 
teeating Fuji as a conical solid made of brick, with a wind-load 
af 50 lbs. on the square foot, found the slope and deflection of a 
pomt 100 feet below the apex of the cone. This calculated 
slope was two or three times greater than the greatest deflection 
which I measured? As it is difficult to ımagıne that a mountam 
could suffer deflection by a wind pressure, I will not insist upon 





g 

the fact that deflection actually occurred. Itis certainly curious 
that the results of calculation and observation should point ın the 
same direction. 


R of the Committee on Electrical Standards, consisting of 
Prof. G. C. Foster, Sir W. Thomson, Prof. Ayrton, Prof. F. 
Perry, Prof. W. G. Adams, Lord Raylagh, Prof. O. F. Lodge, 
Dr. John Hopkinson, Dr. A. Muirhead, Alr., Preece, Mr. A. 
Taylor, Prof. Everett, Prof. Schuster, Dr. F. A. Fleming, 
Prof. G. F. Fitzgerald, Mr. R. T. Glaz. brook, Prof, Chrystal, 
Mr. H. Tomlinson, and Prof. Barnett, with Mr. Glazebrook as 
Secretary.—The Committee reported that the Secretary has had 
constructed a sexes of coils to serve as standards in terms of the 
legal ohm. These standards, in accordance with the resolution 
of the Committee, were con tructed on the supposition that the 
value of the legal ohm ıs 1'0112 B.A. units, The compansons 
were made by the methods given in the reports for 1885 and 
1884, and the values found were— 


No Resistance Temperature 
100 999515 I4'1 
IOI 998845 I4'I 
102 1000415 16°7 
103 1000352 16°75 
104 ed 100 0304 16°05 
10 1000436 16'05 
Io ing 1000°694 17°4 
107 1000°677 17°45 
108 10006 °8 a 17°35 
109 10006 '8 a 17°35 


These standards have also been compared with mercury-tube 
resistances constructed by Mr. Benoit, of Pais, and a difference 
of ‘00049 legal ohm was found The legal ohm standards, as 
constructed by the Committee, exceed by this amount those 
constructed in Paris. Six coils have been compared with the 
standards durimg the year, and the values are given. The Com- 
mittee hope that arrangements may be made for issuing standards 
of electromotive force, and for constructing and iss standards 
of capacity. In conclusion, they ask to be reappointed, with 
the addition of the names of Prof. J. J. Thomson and Mr. W. 
N. Straw, with a renewal of the unexpended grant of 5o/. 


Report on Electrical Theories, by Prof. J. J. Thomson.—This 
report deals exclusively with those theories which only profess 
to give mathematical expressions for the forces due to a, distribu- 
tionofcurients Those theories which profess to give mechanical 
explanation of these forces are not considered, There was not 
sufficient time to consider both classes of theories, and it 1s evident 
that the mathematical theo1y must be settled before we can get 
a satisfactory mechanical one. As to the general result of the 
inquiry, we may say that all that has been proved 1s that it 1s 
absolutely necessary to take into account the currents in the 
dielectric ; and that the action of these, as well as other currents, 
must be given by some form of the potential theory—that is, the 
theory propounded by F. E. Neumann and generalised by Von 
Helmholtz. But no definite ıs known as to what we should 
take as the measute of these electric cunents, and which of the 
many forms of the potential theory 1s the mght one. We hardly 
require experimental proof that alteration in the polarisation of 
the dielectric, at any rate if the dielectric be other than the 
ether, produce effects analogous to those produced by an ordinary 
current flowing through a conductor. For the polarisation of a 
dielectric by an electromotive force pioduces a change in the 
structure of the dielectric. This ıs shown by the alteration in 
volume experienced by glass and other bodies when placed in 
the electuic field, and also by the breaking down of the dielectric 
when the strength of the field is gieat enough. Now, if we 
move a magnet we shall, since we produce an electromotive 
force in its neighbourhood, produce a change ın the structure of 
the dielect:1c mound ıt because we alter its state of polarisation. 
It follows, then, from the principle of action and reaction, that 
if we alter the state of polarisation of the dielectric we shall 
alter the state of motion of the magnet. So that an alteration 
in the polanisation of the dielectric produces a magnetic force. 
We can show m a similar way that an alteration in the polarisa- 
tion must produce all the effects produced by an ordinary con- 
duction current. We know nothing, however, about the mag- 
nitude of the current which ıs equivalent to a changg in the 
state of polarisation. It seems natural to suppose that the in- 
tensity of the current is proportional to the rate of change of 
the electromotive force. Let us suppose that ıt equals y (rate of 
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change of theelectromotive force). The quantity y has never 
been experimentally dete:mined, but two hypotheses have been 
made as to its value by Maxwell and Helmholtz. According to 
Maxwell n = «/4z, where « is the specific inductive capacity, 
and, according to Helmholtz, y 1s also a function of x. There 
is very little experimental evidence for either of these theories. 
For Maxwell’s theory, perhaps the best evidence is that, if we 
assume the elect#o-magnetic theory of light, the refractive index 
should, if = «/4x, equal the square root of a specific inductive 
capacity, which 1s very approximately the case for a good many 
substances. Maxwell’s assumption has the great advantage of 
getting rid of all discontinuity ın the currents ; and, when this 
is the case, all forms of the potential theory lead to the same 
result, So that, if we could prove Maxwell’s theory experi- 
mentally, it would be a complete theory of electro-dynamic 
action, If it should turn out, however, that Maxwell’s theory 
is not true, then we should have to go on further and determine 
which of the several forms of the potential theory is the true one ; 
as, if the currents are not closed, the different forms of the 
theory lead to different results. It would seem that the most 
important thing to be done ın electro-dynamic theory is to de- 
termine whether n = x/4x or not, and the author has des.ribed 
two ways in which this may be done. If Maxwell’s theory 
should prove not to be true, we must go on to determine the 
value of y for all dielectiics, and which of the forms of the 
potential theory 1s the true one. 


Report on Standards of White Light.—Various experiments 
have been made by the Committee. The members have come 
to the conclusion that the standard candle as defined by Acts of 
Parliament 1s not ın any sense a standard. The spermaceti 
used is not a definite chemical substance, and is mixed with 
other substances. Also the constitution of the wick is not 
properly defined. The Committee have considered the relative 
merits of different proposed standards, and have come to the 
conclusion that for commer-ia/ purposes the pentane standard of 
Mr. Vernon Harcourt is the best. Although the Committee 
wish their opinion on this pomt to be known to the Board of 
Trade and the public, they do not recommend the adoption of 
any particular standard until further experiments on radiation 
have been made. Several experiments are enumerated which 
they propose to make. They ask reappomtment, with a grant 
of 50}. towards the proposed researches. 


Report of the Commuttee on Meteoric Dust.—Expeiiments have 
been made at the Scottish Marine Station by means of an 
apparatus in which the wind blows through giatings of fine 
platinum wire. The moisture deposited 1s collected and 
examined for suspended particles. funnels have also been 
placed at different localities for catching rain. The presence of 
carbonaceous matter is most marked. In smaller quantities 
occur quartz, felspar, mica, tourmaline, garnet, glassy particles 
resembling Krakatoa dust or pumice, and small round magnetic 
particles about 1~5ooth of an inch in diameter, They resemble 
similar larger particles got from deep-sea deposits at the greatest 
distance from continental land None are of cosmic origin, 
Usually they have a small nucleus in the interior, but are fre- 
quently hollow. Further observations are to be made at various 
stations all over the world. = « 


Report of the Commute on Meteorological Observations on Ben 
Neus.—-The chief additional observations made daring the 
year were with regaid to iainfall and wind. The amount of 
water substance deposited, in whatever form, has been collected 
by speciglly-designed gauges and measured every hour since 
guns 24, 1884. In the end of October the anemometers designed 

y Praf. Chrystal were added to the instruments. But durng 
seven months-~November, 1884, to May, 1885—no anemometer 
could indicate results, with the exception of thirty days. This 
1s owing to the deposition of 1ce-crystals. The greatest speed 
indicated “during three days wafon the might of April 24. The 
mean speed for 12 hours was 74 miles per hour, the speed for 
one particular hour sane a mules per hour. The highest tem- 
perature reached, 6o°r F., occuned at 2 p.m., August 9; and 
the lowest, 11°1 F., at mi t, February 16. The coldest 
week—average tempeiature, 16°°2 F.—was the one ending on 
February 21. The changes of temperature, particularly in 
winter, were caused, not by direct solar influence, but by the 
passage @f cyclones or anticyclones over the obseivatory. Indeed 
in the stormy months of winter this may be taken to be accu- 
rately the case. In summer the afternoon minimum of atmo- 


spheric pressure was o 007 inches above the mean for the whole 
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day, but in winter it was below the mean. Durigg twelve 
months there were 464 hours of sunshine, being about 11 per 
cent. of the total possible amount. Heavy rainfalls frequently 
occur. The longest for one hour was on December 10, 1884. 
The largest daily fall occurred then also, being 4°264 inches. 
On an average, a fall of at least one mch occurred one day in 
seven. 


Report of the Committee on Solution, Secretary Dr. W. W. 
J. Nicol.—lhe subjects discussed in this Report are :—(1) 
Molecular volumes, (2) saturation, (3) supersaturation, (4) vapour 
pressures, and (5) expansion of salt solutions. (1) The results 
of a seues of experiments show the molecular volume of a salt 
in dilute solution to be a quantity composed of two constants: 
one for the metal and the other for the salt radical ; hence the 
same volume change is produced by replacement of one metal 
or salt radical by another metal or salt radical. Wa'er of erys- 
tallisation 13 not to be distinguished from the solvent water, but 
the water of constitution possesses a volume different from that 
of the iest of the water—results showing the existence in solu- 
tion of the anhydrous salt in contradistinction to the view that 
a hydrate, definite ur mdefinite, is formed in solution. ,{2) 
Saturation 1s reached when the further addition of salt would 
produce diminution of the mean molecular volume of the mole- 
cules already present. (3) The so-called supersaturated solu- 
tions are simply saturated or non-saturated solutions of the 
anhydrous salts, the only truly supersaturated solntions bemg 
those which result from the fact that, when a hot solution is 
cooled, a finite time is required for the excess of salt to crystallise 
out. 


The Report of the Committee appointed to investigate by means o 
Photography the Ultra-violet Spark Spectra emitted by Metallic 
Elements and ther Combinations under Varying Conditions, 
drawn up by Prof. Hartley, F.R.S., was presented by him to 
the Section; ın it an account is given of the results of the 
investigation of the changes in the character of the spectra of the 
metals produced by vanation in the strengths of the solutions of 
their salts—e.e. chlorides, nitrates, or sulphates. The study of 
a very considerable number of the photographs of such spectra 
shows the strength of the solution to have a marked effect on 
then character, the more dilute the solution the smaller the 
number of lines; further, that under the same spark con- 
ditions, simua: solutions of the same strength emit the 
same spectium. Solutions .containmg I per cent, 1-1oth, 
I-rooth, and 1-roooth of the metal were used ; solutions of the 
latter strength seldom gave a spectrum of more than three or 
fom lines, and with solutions containing less than 1-1oth per 
cent. the diminution ın the number of lines is usually vei 
marked. The spectium reaction may be utilised for the quanti- 
tative analysis of minerals, and yields results more reliable than 
those obtained by ordmary methods. ‘The reaction is extremely 
delicate, and in the case of magnesium one of the metal in 
10,000 mullions of solution can be detected by the appearance of 
two characteristic lines. 


Third Report of the Committee, consisting of Profs. Wlliamson, 
Denar, Frankland, Crum Brown, Odling, and Armstrong, 
Drs. Hugo Muller, F. R. Japp, and H. Forster Morley, and 
Messrs A. G. Vernon Aa:court, C. E. Groves, F. Millar 
Thomson, H. B. Dixon (Secretary) and V. H. Veley, re- 
appointed for the purpose of drawing up a Statement of the 
Vartetus of Chemical Names which have come mto use, for 
induating the Causes which have led to their Adoption, and for 
Considering what can be done to bring about some Convergence 
of the Views on Chemical Nomenclature oblasning among English 
and Forcign Chemists,—An account of the authorship of some of 
the various systems of nomenclature which have been devised 
for the purpose of distinguishing between compounds formed by 
the union of the same elements in different proportions has 
been given in the ‘‘ Historical Notes” prefixed to the Second 
Report of this Committee. Among these systems the use of 
the termination ots and zc, to denote respectively lower or higher 
degrees of saturation of one element or gioup with another 
element or group, is perhaps that which, has met with the 
widest acceptance. is system further directs that when 
electro-negative groups, the names of which end in cus and w, 
unite with electio-positive groups to form salts, these termina- 
tions are to be changed into ze and ate respectively. It would 
be ill-advised to attempt on etymological grgunds to change a 
system so firmly established as that involved ın the present use 
of the prefixes 4yo and Ayger. No ambiguity can grise from 





the use df terms about the meaning of which every one 1s agreed, 
and their mere etymological accuracy ıs, in view of this all- 
importaht consideration, of secondary umpoitance. „Asa metal 
rarely—if ever—forms more than two salifiable oxides, the ous 
and ze terminations generally suffice for purposes of distinction 
so far as the salts of metals are concerned. The practice of 
further employing these terminations in the case of acid-forming 
oxides does not lead to confusion, since these oxides are distm- 
guished by the name anhydride (or acid). Thus we have 
CrO Cr,O3 CrOs 
Chromous oxide. Chromic oxide Chromic anhydride. 
(Chromic acid ) 

Indifferent oxides have frequently been classified and named 
by regarding them as compounds of salifiable, with acid-forming 
oxides, CrO, being termed chromic chromate, For stages 
lower than ous, the prefixes Avfo and sub are employed. 
Custom appears to have restricted Ay#o chiefly to acids and to acid- 
forming oxides, swé to salifiable and to indifferent oxides. With 
regard to the termination ous, the mnor question arises, how far 
this termination ought to be written in the forms rous and 
coms. The answer is: as seldom as possible ‘‘Cupreous” 
has generally given way to ‘‘cuprous”; no one writes 
‘“chromious” (although the name of the metal is “ chrom- 
ium”); and there is no reason why such names as ‘‘ruthentous ” 
and ‘‘iridious” should not equally be shorn of their super- 
fluous penultimate syllable. A further question, concerning which 
considerable difference of opinion has prevailed, ıs whether 
any ous or tw terminations ought to be employed in the 
names of salts of which only one class is known—thus magnesic 
sulphate wstead of magnesium sulphate. There is something to 
be said here for both systems; and, as the diversity of practice 
does not lead to confusion, and consequently does but little 
harm (beyond in each case offending the ears of those accustomed 
to the opposite system), the question need not be regarded 
as a vital one. In the case of carbon compounds, hon ever, 
there is a distinct advantage ın 
pane radicals ın ethereal salts. A neglect of this precaution 
eads to ambiguity—at all events in the søn name. Thus, 
though there ıs no ambiguity in the name ethyl pheny lacetace 
when witten, yet the ear cannot distinguish between it and 
cthylphenyl acetate. ‘This ambiguity 1s obviated by the use of 
the termination te—thus, eAylic phenylacetate and eths iphenylie 
acetate, In the use of the terminations ons and ic to distinguish 
different series of acids and acid-forming oxides, with the excep- 
tion of one or two isolated eases, almost perfect unanimity has 
jrevailed. To sum up, the ons and ic terminations when em- 
ployed for purposes of distinction in cases where two seties of 
oxides, acids, salts, &c., are known, bave been almost fiee fiom 
ambiguity, and for this reason deserve to be ietained. On the 
other hand, in cases where only one senes ıs known, those 
chemists who have employed one or other of these terminations 
have occasionally differed as to which ought to be used: the 
difficulty may be solved, as it has been done by some chemists, 
by avoiding the use of any termination ın such cases. In com- 
plex cases where the above modes of naming prove inadequate, 
recourse may be had to numeral designations, These appear 
especially admissible in cases where an oxide occurs which is 
intermediate between the ozs and the sc stage, and at the same 
time cannot be classed as a compound of oxides already classi- 
fied and named. Jn applying numeial designations it ıs most 
important to select only such as are free from hypothesis and which 
afford correct information. In this respect chemists appear not to 
have been sufficiently careful of late years, Asan example, arses- 
tous oxide may be quoted ; this compound ıs frequently termed 
“arsenic trioxide,” the formula berg wntten As O, and it 1s 
tacitly assumed that the molecule contains three oxygen atoms. 
There are three objections to this name :—(1) That, assuming 
the formula on which it is based to be correct, ıt affords no in- 
formation as to the number of arsente atoms associated with the 
three oxygen atoms ; (2) that ıt involves the assumption that 
arsemious oxide does not vary in molecular weight, whatever its 
physical state ; and (3) that the formula of gaseous aisenions 
oxide is As,Og. In employing numeral designations to indic- 
ate molecular composition ın cases where this is established, it 
therefore impoitant to express the number of atoms of each 
“constituent element, as dicardon hexachloride, C Cle But in 
the case of solid and liquid bodies of whichthe molecula: weight 
is unknown, or which may vary with temperature, the name 
should merely mdicate the ielative proportions ın which the 
constituewits are associated ; or, moreexplicitly, the name should 
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indicate the proportion of the radical associated wıth what may 
be termed the characteristic element of the compound. No 
difficulty occurs in the case of the chloride, or analogous com- 
pound, of the monad elements generally, these bemg termed 
mono-, di-, tn-, tetra-, penta-, or hexa-chloride, &c., accordmg 
as combmation 1s in the proportion of I, 2, 3, 4, 5, or 6 atoms 
of chlorine to § atom of the characteristic element. The apph- 
cation of this system would mvolve the use of the names tn 
dichlonde and non tuchloride (not sesqui-chloride) for starmous 
and ferric chlorides respectively, names which accurately express 
the relative proportions of metal and of chlorme m these com- 
pounds without any hypothesis as to ther molecular compo- 
sition, which in the case of the former compound, at all events, 
certainly depends on temperature. It will, however, involve a 
slight departure from the existing practice when apphed to 
oxides, sulphides, and other compounds of polyad elements ; 
thus oxides of the type (R,)"O would be termed Aenu-oxides, 
since they consist of the chazacteistic element and oxygen in 
the proportion of ove atom of the former to A@/fan atom of the 
latter. Oxides of the type (R) Os would be termed sesgui- 
oxides, since the characteristic element and oxygen are piesent 
in the proportion of ome of the former to one and a half of the 
latter. Oxides of the type R,O, would be termed sesferti-oxides, 
as they contam oxygen and the characteristic element in the 
proportion of kwo and a kalf atoms of the former to one of the 
latter Oxides of the types RO, RO, ROg, and RO,, would be 
termed respectively sono-, di-, tri-, and /efr-troxides. 

The remainder of the report treats of the various systems 
which have been proposed for the naming of acid, basic, and 
double salts. 


Report of the Commitee appointed for the purpose of inguring 
in to the Rate of Erosion ge ca-Coasts of England and 
Wales, and the Influence of the Artificial Abstraction of Shingle 
or Matetal in that Action (C. E. De Rance and W. Topley, 
Secretaries).—The Committee has, during the past year, received 
seveial Returns relating to the south and east coasts of England. 
Most of those relating to the coast south of the Thames are 

rinted. The thanks of the Committee are especially due to 
Major-Gen. Sir A. Clarke, who has instructed the officers of the 
Royal Engineeis stationed around the coast to supply the Com- 
mittee with such information as they may possess or be able to 
obtain. Fuither 1eturns are expected from the same depart- 
ment and from other official souices; the Commuitteg therefore 
think it best to defer any general Report until more complete 
information 1s obtained. The Memorandum drawn up by Mr. 
J. B. Redman so fully sets forth the work of the Committee, 
and the importance of the inquiry referred to it, that this is now 
printed. ihe Memorandum by Mr. G. Dowker, on East Kent, 
gives a sufficiently complete account of the changes of the coast 
in this district ; changes which are of especial historical import- 
ance and interest. Mr. Whitaker has drawn op a list of works 
relating to the coast-changes of England and Wales, which will 
be of great service to the Committee and to those who may 
assist in the work. The Committee would in ask for the 
assistance of any who, by long residence or other means, have 
special knowledge of changes on any part of the English and 
Welsh coat. Printed forms ofe questions can be obtained from 
the secretaries or from any member of the Committee. 


Third Retort of the Committee, consisting of Sir Y. Hooker, 
Dr Gunther, Mr. Howard Saunders, and Mr. Sclater (Secre- 
lary), appointed for the purpose of exploring Kilima-njavo and the 
adjoining mountains of Equatorial Africa.—In then lgst 1eport, 
presented at Montreal, the Committee stated the arrangements 
that they had made with Mr. H. H. Johnston for undertaking 
an expedition to Kuilima-njaro, and gave extracts from Mr. 
Johnston’s letters showing the progress of his expedition up to 
May, 1884. Mr. Johnston gavę an account of his eagedition to 
the Royal Geographical Society at their meeting on January 
26, 1885, in which he states that in consequence of the desertion 
of two natives whom he had taken out with hım from Zanzibar 
as collectors, the collections were not so laige as the Committee 
could have wished. Capt. Shelley prepared a report on the 
birds collected by Mr. Johnston, and Mr. F. D. Godman on 
the butterflies of his collection, after which the first sets m both 
these collections were handed over to the British Museum, as 
were also all the other zoological collections, with a Pequest to 
the duector that reports might be prepared for publication on 
such portions of them as seemed to be of sufficient interest. 
Reports on the zoological collections made by Mr. H. H. 





Oct. 1, 1885] 


NATURE 





Johnston have already bé&en published in the Procezdings of the 
Zoological Society for this year. The botanical collections were 
handed ove: to the Royal Herbarium at Kew, where they were 
arranged, named, and a set sent to the British Museum. The 
report upon them 1s ready, and will be presented to the Linnean 
Society for publication. Prof. Bonney has kindly undertaken 
to repoit on the rock and mineral specimens collected by Mr. 
Johnston, and his report 1s presented herewith, and will be read 
in the Geological Section. Mr. H. H. Johnston has in pre- 
paration a volume containing a narrative of his expedition and a 
summary of the results arrived at, which will shortly be ready for 
issue. The sum of 254 ganted to the Committee at the 
Montreal meeting has been returned to the treasurer. 


Report of the Committee, consisting of Dr. E, B. Tylor, Dr. 
G. M. Dawson, Gen. Sir F. HH. Lefroy, Dr. Damea Wilson, 
Mr. Horatio Hale, Mr. R, G. Haliburton, and Mr. George W. 
Bloxam (Secretary), appointed for thz purpose of investigating 
and publishing Reports on the Physical Characters, Languages, 
Industrial and Soctal Condition of the North-Western Tribes of 
the Dominion of Canada.—The Committee have been in active 
correspondence with missionaries and others stationed among 
the Indians, but the unsettled state of the countiy dung the 
past year has made it impossible to do more than collect materials 
for a preliminary report; the Committee, theiefore, ask that 
they may be 1eappointed with a continuance of the grant. 


Report on the Blackfoot Tribes. Drawn up by Mr. Horatio 
Hale,—-The tutbes composing the Blackfoot Confederacy, as it is 
commonly styled, have been unt recently less known than any 
others. A correspondence was opened with two able and 
zealous missionaries 1esiding among these Indians. The Rev. 
Albeit Lacombe, widely and favourably known as Fathei 
Lacombe, Roman Catholic Missio among the Siksika, or 
proper Blackfeet Indians, and the Rev. J ohn McLean, Missionary 
of the Canadian Methodist Church to the Blood and Piegan (or 
Kena and Piekané) tubes. Father Lacombe has been many 
years a missionary in the Canadian North-West, and has a very 
extensive knowledge of the tribes of that region. Hs elaborate 
work, the ‘Grammar and Dictionary of the Ciee Language” 
ranks among the best contributions to American philolo y. 
Mr. McLean has been engaged in his missionary duties for five 
years, has prepared a grammar of the Blackfoot language, and 
is at present occupied m translating the Scriptures into that 
tongue. The unfortunate troubles of the past season have for 
a time intet:upted the conespondence, and the principal portion 
of the 1eport on these Indians will therefore have to be deferred 
for another year. Some other sources of information, however, 
have been examined, particularly the valuable official reports 
and maps of the Canadian and Umted States Indian Depart- 
ments, 

Fifty yeas ago the Blackfoot Confederacy held among the 
western tribes much the same position of supetiority which was 
held two centuries ago by.the Iroquois Confederacy among the 
Indians east of the Macenpel “the nucleus, o) main body is 
still composed of three tribes, speaking the proper Blackfoot 
language: the Siksika, or Blackfeet proper; the Kena, or 
Blood Indians; and the Piekané, or Piegans (pronounced 
Peegans), a name sometimes corrupted to ‘‘ Pagan ” Indians. 
To these are to be added the Sarcees fiom the north, and the 
Atsinas from the south. The Sarcees aie an offshoot of the 
great Athabascan stock, which is spread over the north of British 

erica, through Oregon and California into Northen Mexico. 
The Atsinas, who have been vanously known as Fall Indians, 
Rapid Indians, and Gros Ventes, speak a dialect simular to that 
of the A1apohoes, who now reside ın the “Indian Territory ” of 
the United States. It 13 a peculiarly harsh and difficult lan- 
guage, and 1s said to bespoken only by those two tribes. None 
of the Atsinas are now found on Canadian teiritory, and no 
recent information has been obtained concerning them, except 
from the fap which accompaffies the United States Indian 
Report for 1884, and on which their name appears on the 
American Blackfoot Reservation, The five tiibes were 
reckoned, fifty years ago, to comprise not less than 30,000 
souls, the tenor of all the western Indians on both sides of the 
Rocky Mountains. It was not uncommon fo: thnty or forty 
war parties to be out at once against the Salish (or Flatheads) 
of Oregon, the Upsarokas (or Crows) of the Missouri Plains, the 
Shoshonees of the far south, and the Crees of the north and 
east. The country which the Blackfoot tribes claimed propeily 
as their own comprised the valleys and plains along the eastern 


slope of the Rocky Mountains, between the Missouri und the’ 
Saskatchewan, the favounte resort of the buffalo, whose vast 
herds afforded the Indians their principal means of subsistence. 
In the year 1836 a terrible visitation of the small-pox swept off 
two-thirds bf the people, and five years later they were supposed 
to count not more than 1,500 tents, or about 10,000 souls, 
Their enemies were then recovering their spirits, and retaliating 
upon the weakened tribes the ravages which they had formerly 
committed. 

In 1855 the United States Government humanely interfered to 
bring about a complete cessation of hostilities between the 
Blackfoot tiibes and the other Indians, and framed a treaty for 
them, accompanying the act by a large distribution of presents, 
Dr. F. V. Hayden, in his account of the Indian Tubes of the 
Missouri Valley, states: “From my own experience among them, 
and from information derived fiom intelligent men who have 
spent the greater portion of their lives with them, I am con- 
vinced that they are among the most peaceable and honourable . 
Indians in the West; and in an intellectual and moral point 
of view they take the highest rank among the wild tribes of the 
plams.” This favourable opinion of Dr. Hayden is entirely in 
accordance with the testimony of the Indian agents and other 
officials of the Canadian North-West. At the present time, wile 
constantly harassed on their reserves by the incursions of thievish 
Crees and other Indians, they forbear to retaliate, and honourably' 
abide by the terms of their treaty, which binds them to leave the 
redress of such giievances to the Dominion authorities. Since 
the general peace the numbers of the Blackfeet have apparently 
qeen on the increase Dr. Hayden reports the three proper 
Blackfeet tribes as numbering in 1855 about 7ooo souls. The 
present population of the three Canadian Reserves 13 computed 
at about 6000, divided as follows: Blackfeet proper, 2402;' 
Bloods, 2800; Piegans, 800 On the American Reservation 
theie are stated to be about 2300, mostly Piegans. This would 
make the total population, of the three tnbes exceed 8000 souls. 
The adopted tribe, the Sarcees, have greatly dimmished in 
numbeis thiough the ravages of the small-pox. This tribe, now 
numbering less than 509 souls, have their Reserve near Calgary. 
They are reputed to be less cleanly and moral than the proper 
Blackfeet tribes. In this respect their habits and character 
correspond with those of othe: Athabascan tribes. Ding 
the past five yeais, as 1s well known, a great change has 
taken place in the condition of the north-western tribes 
through the extermination of the buffalo. The Blackfeet 
hare Been the gieatest sufferers fiom this cause. The buffalo 
were their main dependence. Suddenly, almost without w i 
they found themselves stnpped of nearly every necessary of life. 
The change was one of the greatest that could well befall a 
community. The Governments both of the United States and’ 
of Canada came to the rescue; but in the forme: country the 
urgency of the case was not at first fully understood, and much 
sienne ensued. The agent on the Blackfoot Reservation 1R 
Montana (Majo: Allen) states in his official report that when he 
entered upon his duties in April 1884 he found the Indians in a 
deplorable condition. The supplies of food which bad been sent 
for them had proved insufficient, and before these could be! 
renewed many died from actual starvation. Some stripped the 
bark from the saplings which giew along their creeks, and ate 
the inner portion to stifle their sense of hunger. On the 
Canadian side, fortunately, the emergency was better understood. 
Col. McLeod, an able and vigilant officer, was in charge of the 
Mounted Police at that time, and thiough his forethought the 
necessary piepaiations were made In 1879 and 1880 the 
buffalo disappeared from that region. Arrangements were at 
once made for settling the Indians on Reserves, and for supplying 
them with food and clothing, and teaching them to erect wooden 
houses and cultivate their lands. Daily rations of meat and flopr 
weie served out to them Ploughs, cattle, and horses were 
furnished to them. Farm instructors were placed among them. 
The Indians displayed a remarkable readiness to adapt them- 
selves to the new conditions. According to the reports of all 
the agents, they have evinced a quickness to learn and a 
peisevering industry which place them decidedly in advance of 
the other Indian tribes of that iegion In 1682 more than 
500,000 lbs. of potatoes were isised by the three Blackfoot 
tribes, besides considerable quantities of oats, barley, and turnips, 
The Piegans had sold 1000 dollars’ worth of potatoes, and had a 
large supply on hand. ‘‘ The manner m which the [ndians have 
worked,” wntes the agent, “‘is really astonishing, as 1s the 
interest they have taken, and are taking. in farming.” Axes-and 


532 


NATURE 


[Oct 1, 1885 





other tools were distributed among them, and were put to good 
use. In November, 1882, log-houses had ‘‘ gone up thick and 
fast on the Reserves, and were most creditable to the builders.” 
In many, cases the logs were hewn, and in nearly all the houses 
fireplaces were built. In the same year another official found 
comfortable dwellings, well-cultivated gardens, and good supplies 
of potatoes m 100t-houses. Most of the families had cooking 
stoves, for which they had sometimes paid as much as 50 dollars. 
He ‘‘saw many signs of civilisation, such as cups and saucers, 
knives and forks, coal-oil lamps, and tables; and several of the 
women were baking excellent bread and performing other 
cooking operations.” Three years before these Indians were 
wild nomads, who lived m skin tents, hunted the buffalo, and 
had probably never seen a plough or an axe. 

The Blackfeet have been known to the whites for about a 
century, and dusing that period have dwelt in or near their 
present abode. There is evidence, however, that they once 
lived further east than at present. The explorer Mackenzie, in 
1789, found them holding the sonth branch of the Saskatchewan, 
from its source to its junction with the north branch. He speaks 
of four tribes—the Picaneaux, Blood, and Blackfeet. and the 
Fall Indians (Atsinas), which latter tribe then numbered about 
709 warriors. Of the three former tribes he says: ‘‘ They are 
a distinct prope: speak a language of their own, and, I have 
reason to think, are travelling north-west, as well as the otheis 
i mentioned (the ines) nior have I heard of any Indians 
with whose age that which th k has any affnity. 
Mr. MoLean’s faquries confirm this opinion of the ewa 
movement of these Indians m comparatively recent times. “The 
former home of these people,” he writes, ‘‘was in the Red 
River country, wheie, fiom the natme of the soil which 
blackened their mocassins, they were called Blackfeet.” This, 
it should be stated, is the exact meaning of St4ska, from 
siksinam, black, and ka, the root of agkatsh, foot. The meaning 
of the other tribal names, Xena and Piekané, 1s unknown. 
This westward movement has probably been due to the pressure 
of the Crees, who, according to thei own tradition, originally 
dwelt far east of the Red River, in Labrador and about 
Hudson’s Bay. They have giadually advanced westward, 
pushing the prior occupants before them by the sheer force of 
numbers. ‘This will explain the deadly hostility which has 
always existed between the Crees anid. the Blackfeet M. 
Lacombe, however, expresses a doubt as to their former sojourn 
in the Red River region : ‘‘ They affirm, on the contraiy, that 
they came from the south-west, across the mountains—that is 
from the direction of Oregon and Washington Territory. 
There were” (he adds) ‘‘ bloody contests between the Black- 
feet and the Nez-percés, as Bancroft relates, for the right of 
hunting on the eastern slope of the Rocky Mountains.” Mr. 
McLean, who mentions the former residence of the Blackfeet in 
the Red River country as an undoubted fact, also says: ‘It is 
supposed that the great ancestor of the Blackfeet came across 
the mountains.” Here are two distinct and apparently con- 
flicting traditions, each having good authority and evidence in 
its favour. One of the best tests of the tiuth of tradition is to 
be found in language. Mackenzie, well acquainted with the 
Crees and Ojibways, who speak dialects of the great Algonkin 
stock, recognised no connection between their speech and that 
of the Blackfeet. Another tiaveller (Umfreville), whose book 
was published in 1791, gave a list of forty-four words of the 
Blackfoot language. Albert Gallatin, whose ‘‘ Synopsis of the 
Indian Tribes” appeared in 1836, examined this list of Umfre- 
ville, and pronounced it sufficient to show that the language of 
the Blackfeet was ‘‘ different from any othe known tous.” A 
few years later, having received from an Indian trade. a more 
extended vocabulary, be corrected his former statement, and 
shpwed that there was a clear affinity between the Blackfoot 
speech and the language of the Algonkin family. Moieiecently 
the French missionaries made the same discovery. M Lacombe 
writes to me: ‘‘The Blackfoot language, although far fiom, 
belongs to the same family as, the Algic, Ojibway, Santeux, 
Maskegon, and Cree. We discovered this analogy by studying 
the grammatical rules of these languages” ‘Thus come of the 
ablest and most experienced of North American linguists have 
at first supposed the Blackfoot language to be distinct from all 
oghers, and have only discovered 11s connection with the Al- 
gonkin family by careful study. M. Lacombe has been good 
enough to gend me a pretty extensive vocabulary of Blackfoot 
words, compared with the corresponding words in the Cree and 
Ojibway Janguagts. He has added many paradigms of 








grammaucal forms in the Blackfoot, compared with similar forms 
in the Cree and Ojibway tongues. The Blackfoot language is 
thus shown to be, in its grammar, purely Algonkm. The re- 
semblance 1s complete in the minutest forms. But when we 
turn to the vocabulay, by which the first judgment of a 
language 1s necessarily formed, the origin of the early error 
becomes apparent. Many of the thost common words are 
totally different from the corresponding words gn the Algonkin 
languages. Others, found on careful examination radically the 
same as the corresponding Algonkin terms, are yet so changed 
and distoited that the resemblance is not at first apparent. Of 
this variation and distoition the numerals afford a good example. 
Other words in ordinary use show the total unlikeness in some 
cases and the distorted resemblance in others. The possessive 
pronoun “‘ my” is expressed by the same prefix vz (or #’) in al} 
three languages. Pursuing this trace we compare the personal 
pronouns, and find a close resemblance, the difference bemg 
mainly in the terminations. In the possessive prefixes the re- 
semblance is still morenotable. Thusin the Blackfoot language 
n'otas means ‘‘my hoise, or dog” (the same word, oddly 
enough, applying in this form to both animals); and in Cree 
n'em has the same meaning. These words are thus varied 
with the possessive pronouns and in the two numbeis :-— 


Blackfoot Cree 
My horse (or dog) n’otas n’t’em 
thy ,, 93 kotas kit'em 
bs , a5 otas otema 
our ,, 3 n’otasinan n’Veminan 
your ,, i: Kotasinan kitemiwaw 
their ,, ‘5 otasiwaw otemiwawa 
my horses (or dogs) n’otasiks n’t’?emak 
thy ,, 5 k'otasiks hivemak 
his ,, An otasıks otema 
our ,, s notasınanıks n’’eminanak 
your ,, of kotasiwaweks kitemiwawok 
their ,, 1i otasiwaweks otemiwa wa 


It will be seen that the close resemblance in grammar is as 
striking as the wide difference m the vocabulary These facts 
admit of but one explanation, They are the precise phenomena 
to which we are accustomed in the case of mixed languages. In 
such Inanguages—our English speech ıs a notable example—we 
expect the grammar to be derived entirely from one source, 
while the words will be diawn from two or more, Further- 
more, wherevei we find a mixed language we infer a cOnquest of 
one people by another. In the present instance we may well 
suppose that when the Blackfoot tribes were forced westward 
from the Red River country to the foot of the Rocky Mountains 
they did not find their new abode uninhabited. Itis probable 
enough that the people whom they found in possession had come 
through the passes from the country west of those mountains, 
If these people were overcome by the Blackfeet, and their 
women taken as wives by the conquerors, two results would be 
likely to follow. In the first place, the language would become 
a mixed speech, in grammar purely Algonkin, but 10 the vocabu- 
lary largely recruited from the speech of the conquered tribe. 
A change ın the character of the amalgamated people would 
also take pees The result of, this change might be better 
infened if we knew the characteristics of both the con- 
stituent races But it may be said that a fiequent, if not 
a general, result of such a mixtme of races 1s the production 
of a people of superior intelligence and force of character. 
The circumstances thus suggested may account, not only for the 
peculiarities of the language and character of the Blackfeet 
tribes, but also for the different traditions which are found among 
them in regard to their origin and former abode It would be 
very desirable to trace that portion of the Blackfoot vocabulary 
which is not of Algonkin origin to {ts source in the language of 
some other linguistic stock. The religion of these ps (ap- 
plying this term to their combined mythology and worship) 
resembles their language. It 1s in the mam Algonkin, bat 
includes some behefs and ceremonies derived from some other 
source ‘The primtive creation,” writes M. Lacombe, ‘‘ is 
attributed to a superior divinity, whom they call the Creator 
(Apistotakin). This divinity, however, is in some manner :denti- 
fied with the sun (Va/é.). The eath itself 1s believed to bea 
divinity of some kind, for, in their invocations, if they call the 
sun ‘our father’ (Arnon), they call the earth ‘ our*mother’ 
(Kikristonnon). It seems also that the moon 1s considered to be 
one and the same divinity with the sun. At any rate, in the 
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invocations it 1s assented by the same name, Natõs. Yet it 18 
often said to be the ‘old woman,’ the consort of the sun. 
The whole of this 1s confused enough in the minds of 
the Indians to render them unable to give, when ques- 
tioned, exact explanations. As to the secondary crea- 
tion, the Indian account runs: At a certain time all the 
earth was covered with water. The ‘Old Man’ (Napim) 
was in a canog, and he thought of causing the eaith to 
come up from the abyss. He used the aid of four animals. 
The musk-rat dived, and remained so long under water that 
when he came to the surface he was fainting, but brought a little 
paiticle of earth between the toes of his paw. This particle 
the ‘Old Man’ blew into the size of the whole earth. It took 
him four days to complete bis work. The ‘Old Man’ worked 
two days more to make the first woman, for after the first day’s 
work he had not succeeded in making anything graceful.” This 
Napiw, or ‘Old Man,” adds Father Lacombe, “ appears again 
ın many other traditions and legendary accounts, ın which he is 
associated with the various kinds of animals, speaking to them, 
making use of them, and especially cheating them, and playing 
every kind of tick. According to the account of the Indinns, 
the “Old Man” came from the south-west, across the moun- 
tains ; and after a prolonged sojourn in these countries he went 
tonmd the north-east, where he disappemed, and nobody has 
heard of bım since. Those who have read Schoolcraft’s 
“ Algic Researches,” Mr. Leland’s “ Algonquin Legends,” and, 
above all, Dr. Brinton’s ‘‘ Myths of the New World,” will re- 
cognise in Napiw the most genuine and characteristic of all the 
Algonkin divinities. In every tnbe’ of this widespread family, 
from Nova Scotia to Viginia, and from the Delawaie to the 
Rocky Mountains, he reappeais under various names—Mana- 
bosho, Michabo, Wetuks, Glooskap, Wisaketjack, Napiw—but 
everywheie with the same traits and the same history. While 
these beliefs are all purely Algonkin, the chief religious cere- 
mony of the Blackfoot tiibes is certainly of foreign ongm This 
is the famous ‘‘sun-dance.” That this ceremony is not properly 
Algonkin is clearly shown by the fact that among the tribes of that 
stock, with the sole exception of the Blackfoot and a few of the 
western Crees, it is unknown. Neither the Ojibways of the 
lakes nor any of the numerous tribes east of the Mıssissippı had 
in their worship a tiace of this extraordinary nte The form of 
goveinment among the Blackfeet, as among the Algonkin tribes 
generally, ıs exceedingly simple, offering a striking contrast to 
the elaborately complicated systems common among the nations 
of the Irequois stock. Each tribe has a head-chief, and each 
band of which the tribe is composed has its subordinate chief ; 
but the authority of these chiefs is little more than nominal. 
The office is not hereditary, the bravest or nchest are commonly 
chosen ; but in what manner the election 1s made 1s not stated. 
The term ‘‘ confederacy ” commonly applied to the union of the 
Blackfoot tribes ıs somewhat misleading. There is no regulai 
league or constitution binding them eather, t‘ The tnbes are 
separate,” writes Mr. McLean, ‘“‘and the bonds of union are the 
unity of religious belief, somal customs, and language. They 
united against a common enemy, but I have neve: hemd of their 
fighting agaist each other.” Father Lacombe’s account 1s 
similar. ‘‘ The Blackfeet,” he writes, ‘‘ have no league or con- 
federation, properly so-called, with councils and periodical re- 
unions. They consider themselves as forming one family, whose 
three branches or bands me descended from three brotheis. 
This bond of kinship is sufficient to preserve a good understand- 
ing among them.” ‘They can hardly be said to have a general 
name for the whole community, though they sometimes speak of 
themselves as Sawketakıx, or ‘men of the plains,” and occa- 
sionally as .Vée/sepoy2, or ‘‘ people who speak one language.” 





SECTION A.—MATHEMATICS AND PHYSICS 


Discusgyon on the Kinetic Theory of Gases.—A most valu- 
able and interesting discussion took place in this section 
on the kinetic theory As at present applied the theory 
gives a much larger ratio for the specific heats of a gas than 
experiment allows. And the more complex a gaseous molecule 
becomes, the greater, according to theory, must be the ratio of 
its intrinsic to its translational energy. The object of the dis- 
cussion was tò determine whether the theoretical conclusions 
were legitimate, or the experimental facts incorrectly observed. 
It woul@ seem that the theoretical conclusions are not correct, 
because they are founded upon inadmissible assumptions; and 
also that the facts require more thorough investigation 


Prof. Cium Brown opened the discussion upon lings already 
indicated in our present volume, p. 352. The ratio of the 
specific heat of mercury vapour at constant pressure te that at 
constant volume is 5/3 This gives, on the dynamical theory, 
only three degrees of freedom to the molecules: which must be 
the three translational freedoms. To prevent rotation, the 
molecules may be regarded as perfectly smooth, ngid, and 
spherical But then the radiation cannot be “accounted for, 
Similarly in diatomic gas the ratio is 7/5—giving three transla- 
tional and two rotational freedoms; but again, not accounting 
for vibration of the atoms, either on the one hand, as parts of 
the molecules, or, on the other hand, in themselves. 

Boltzmann’s theorem asseits that the energy of a molecule is 
equally distributed amongst the different degrees of freedom. 
So if, m addition to the six degrees of freedom of a rigid body in 
space, the molecules have twenty or thirty others, it would seem 

at the dynamical theory must be abandoned, as there would 
not be sufficient energy for translational motion The suggestion 
that radiation is caused not by vibration of the particles, but by 
disturbance of the ether due to the motion of the molecule 
through it, is scarcely admissible. 

Difficulties again arise from the theoretical conclusion that 
energy of each kind is distributed among the molecules according 
to some form of the law of probability For them, in a mixture 
of gases, we should always have some molecules in a condition 
favourable for combination, Also there should be no such sharp 
temperature and pressure limits for combination as exist—¢ g. in 
the case of phosphorus and oxygen. Hydrogen and oxygen 
can be kept very long at a temperature near that of combination, 
without any chemical action occurring. 

Prof. G. D, Liveing, ın a paper on kinetic theory, said that 
the first doctrine leading to difficulties arises from assumptions, 
and is not a necessary part of the theory. The final distribution 
is the result not only of circumstances which vary, but of laws 
of force which are determinate So there will be a tenden 
finally to limitation of the distribution of the energy in the dif- 
ferent degiees of freedom. The dissipation of energy is the 
result of such laws hmiting the reversibility of transmutations. 
Boltzmann’s result will of follow if we consider other laws in 
addition to the conservation of energy. Indeed, the probability 
for it would be #s/. Boltzmann also does not distinguish dif- 
ferent kinds of motion—such as those of liquefaction, vaporisa- 
tion, and dissociation. Those of translation and vibration even 
are often classed together. Yet the former three take place 
only after a certain accumulation of energy in the system ; and 
the same may be true of the different vibrational degrees of 
freedom. j 

The constancy of the specific heats of some gases for large 
ranges of temperature indicates a constant proportional distribu- 
tion of energy among the different degrees of freedom. But 
the proportion need not be that of equality. It is quite possible 
that mercury vapour at those temperatures at which its specific 
heat has been measured has no sensible vibration energy. 
Experiments upon the emissivity of the more perfect gases show 
that they have, at ordinary temperatures, much less vibrational 
than translational energy; so that they may have only one, or, 
at most, two modes of vibration. ‘The theoretical relation be- 
tween the number of degrees of fieedom m gases and their 
specific heats possibly iequires revision, Still, ıt only limits the 
number of degrees sensibly exercised at the temperatures at 
which the specific heats were measured, 

As regards the distribution of energy amongst the molecules, 
it is almost impossible to evade the conclusion that great differ- 
ences of motion will exist, even although no particular law of 
distribution be assumed. Still, it 1s quite possible that there 
may be laws regulating the actions ın encounters which prevgnt 
the excessive accumulation of any one kind of motion. Again, 
some molecules at 100° may have the average translational 
motion of molecules at 600°, but not that of vibration. So that 
very few molecules may have, at the same time, excess of motion 
of both kinds. Further, since this excess of energy is acquired 
at the expense of neighbouring molecules, the probability of there 
bemg at the same place two atoms of hydrogen and one of 
oxygen, ın a mixture of these gases, in the average condition of 
those at the higher temperature, is infinitesimal. And yet agajn 
degrees of freedom exercised at the higher temperature alone may 
never be exercised by any molecule at the lower temperature 
on the average. 

Differences of pressure in the two masses of the same gas at 
the same temperature are on the dynamical theory only differences 








of aveiage fiee paths, so that it is difficult to imagine how 
any of the fnolecules in the more compressed gas can be said to 
be in the state, as to pressure, of the average molecules in the 
less dense gas The fiee path of a molecule of the denser gas 
may at any instant be the same as the average free path of the 
molecules of the less dense gas; but its average free path will 
not be the same as theirs, and it is this that determines the 
pressuie. In a system consisting of phosphorus and oxygen 
the possibility of chemical combination implies the possubility of 
an atom of phosphorus acquiring the same motion of translation, 
both as to speed and direction, as several atoms of oxygen, and 
of their jointly taking up the vibrational motions prope: to an 
oxide of phosphorus at the temperature of the system, and that 
the transformations of eneigy involved in all this should be 
attended on the whole with a degradation. Since a diminution 
of the pressure of a gas means a degradation of its energy, this 
may facilitate combination when the mete fact of the molecules 
having instantaneous fiee paths of greater 01 less length would 
not suffice to produce such a result. 

Sir W. Thomson i1emarked that Boltzmann’s theorem was 
true in one particula: case, but a proof of this case cuuld be 
airiyd at without the aid of the theorem, so that this does not 
prove the truth of the theorem. On the othe: hand, he had 
never seen any 1eason for believing in it at all. If we take an 
absolutely elastic globe and-cause it to rebound between two 
parallel absolutely smooth and hard planes in a region where 
ganty does not act, it will go on moving between the two. 
But he does not believe that this will continue for ever. The 
translational energy of the ball will get transformed into eneigy 
of highe: and higher modes of vibiation, so that at last the ball 
will come to iest, as it will be impossible fo. this energy to be 
retiansformed into translational energy. 

Prof. J. J. Thomson said that he thought the reason that the 
ratio of the specific heats of a gas, as found by expeiiment, did 
not agree with the value given by Noltzmann’s theorem, was 
because Boltzmann’s theorem was not tiue. 

Boltzmann, in his theorem about the distuibation of energy in 
agas the molecules of which consisted of dynamical systems 
with 2 degrees of freedom, assumed that there were no limits 
to the velocity which any co-ordinates could have, and therefore 
that the limiting velocity which any co-ordinate could have was 
independent of the velocity of any of the otheis Now it was 
easy to see that in some cases there must be limits to the 
velocities, for, take the case of a molecule consisting of two atoms 
attracting each other with a force varying inversely as the square 
of the distance between them, then, if the relative velocity ex- 
ceeded a ceitain value, the atoms would desciibe hyperbolas about 
their common centre of gravity, and the distance between them 
would increase indefinitely—in other words, the molecule would 
breakup. Again, 1f we considered the case of a se1ies of balls con- 
nected together by springs and fastened to a system which vibiated 
much more quekly than the natural period of vibration of 
the balls, then, if all the impacts fell on this systen, the 
dynamics of the case, as investigated by Stokes and Si: William 
Thomson, showed that any disturbance would not be equally dis- 
tributed among the balls, but that the energy in the balls would 
diminish in geometrical progression as we went away fiom the 
system at the end. It seemed, to say the least, rash ın a case of 

is kind to assume that the velocity of any of the balls far 
ey fiom the system was independent of those preceding it. 

e had devised a molecule which it was easy to see would 
not obey Boltzmann’s theorem. A was an envelope to the 


botton of which a feeble spring was fixed, the other end of 

witch was attached to a heavy weight, B. To this weight a 

stiong spring was attached, to the other end of which a light 

weight, c, w&s fixed. A 10d of small mass was fastened to C, of 

such a length that it cnly extended beyond the envelope when 

the springs weie stretched. This system would have two 
¢€ . 





periods of vibiation—a quick one corre$ponding to the upper 
sphere, and a slow one corresponding to the lower one. Then 
if all the molecules were stated, so that the amplitude of the quick 
vibration of ¢ was much greater than the slow one, 1t was easy 
to see that the mean energy of the upper sphere would be 
greater than the mean energy of the lower ones, while, according 
to Boltzmann’s theorem, these two quantities ought to be the 
same. 

It might be mentioned that any co-ordinate which only entered 
the expression for the energy through its differential coefficient 
could be eliminated from the expression occurring in Boltz- 
mann’s theorem and the method applied to the remaining co- 
ordinates, so that, even if Boltzmann’s method was unobjection- 
able the result need not apply to co-ordinates of this kind. 

With regaid to the second of the difficulties mentioned by 
Prof. Cium Biown, be thonght that the point raised presented 
no difficulty if we took Wilhamson and Clausius’s mew of 
chemical combmation., According to this view it was necessary 
to conside: the number of molecules dissociated as well as the 
condition of the molecules ; and though, if we took two gases at 
any temperature, it was tiue that there were a finite number of 
their molecules whose energy did not differ much from the 
mean eneigy of the molecules at the temperature at which these 
combined, yet it did not follow that a finite proportion of these 
were dissociated, and if there were not we could not expect 
them to combine. If the collision between two molecules in 
nearly the same condition was more efficacious ın splitting up 
the molecules into atoms than*a collision between molecules in 
widely different conditions, then we should not expect a finite 
proportion of the molecules in any state widely different from 
the mean to be dissociated. 

Piof. W. M. Hicks said that one of the greatest objections to 
Boltzmann’s theorem appeared to him tobe the difficulty m believ- 
ing that the mean energy of any vibration whatever of an atom was 
susceptible of unlimited increase, and 1efeired to the case of a 
vortex 1ing inside a rigid spherical shell, where such energy 
could not be made to exceed a particular limit. As a matter of 
fact ıt was not proved that Boltzmann’s theorem must correspond 
to the actual state, but only that an arrangement given by his 
theorem, if a possible one, was a permanent one. He stated 
that if the momenta could not exceed definite limits, Watson’s 
proof could easily be modified to show that the eneigy was not 
distributed equally amongst the degrees of freedom. On the 
othe: hand, it was not permissible to assume all momenta con- 
sistent with the equation of energy as existent. As an example, 
the case of a system of mutually attracting spheres might be 
taken. Here the equation would admit of the infinite velocities 
due to infinitely near approach of the centres, which would in 
the actual case be prevented by the finite size of the spheres. 
Further, any particular system might possess other integrals of 
the equations of motion, which would introduce further limita- 
tions, 

Prof. Osborne Reynolds remaiked that the kinetic theory is 
only supposed to be true ın as far as the assumptions on which it 
was based 1epresented the actual circumstances. In these 
assumptions no account whatever was taken of any iesistance to 
which the molecules in their motions might be subjected, other 
than that which arose fiom the mptual encounters. Whereas it 
was perfectly well known and certain that there must be such 
1esistances connected with the radiation of heat—these resist- 
ances, applying only to motions of certain character, se to the 
vibiatory motions, whatever these may be. Neglectiog these 
resistances, the kinetic theoiy points to the conclusion that the 
mean energy in each one of these vibratory motions would be 
the same as ın each one of the translatory motions. In the same 
way, neglecting resistance, 2 pendulum continuously struck at 
varying intervals with a hammer of a given weight and moving 
ata given speed would possess the same mean energy whether 
the intervals were to be measured by gn or seconds. But 
experience at once showed that with friction, the shorter the 
interval between the blows and the smaller the friction, the 
greate1 would be the mean energy of the pendulum. So, 
taking resistance into account, it would follow from the kinetic 
theory that the mean energy 1n the so-called degrees of freedom 
would be gieatest in those m which the diffusion of energy was 
gieatest and the resistance least, while it would be least in those 
10 which the rate of communication was least and the resistance 
gieatest. Hence, in any gas, the mean eneigies of traftslation, 
in which there is most 1apid communication and no appreciable 
resistance, will be much greater than the mean energies of 
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vibration to which there is all the resistance consequent on the 
radiation, and in all probability but httle communication 

The same answer applies to difficulties raised as to the dis- 
tribution of motion. The assumed distributions leave out of 
consideration all resistances, and resistance, however slight, 
would cut off the extreme velocities. 

Mr. H. B. Dyxon said that, by a series of observations made 
on a mixture of oxygen and hydrogen at mtervals of r000 hours, 
he had obtained evidence of combination at temperatmes below 
that of dissociation. 


Constant Gravitational Instruments. — Sir W. Thomson 
showed and explamed constant gravitational instruments for 
measunng electric currents and potentials. In one instu- 
ment for measurmg currents he employs the principle that 
a mass of soft iron of dimensions and shape not differing 
too much from a sphere, experiences, in a field of magnetic 
force, a pull from a place of weaker to a place of stronger force. 
The variation of the field ıs produ by variation in the 
dimensions of the conductor through which the curent passes. 
In an instrument for measunng high potentials he used one parr 
of opposite quadrants placed vertically. The quadrants are con- 
nected to one pole of the instrument whose potential is required, 
and the needle, the lower end of which can be weighted, is 
jomed to the other pole. 

On the Dilatancy of Media composed of Rigid Particles in 
Contact, by Prof. Osborne Reynolds.—In the account which 
Prof. Reynolds gave of his paper, he did not submit a complete 
dynamical theory, but discussed a very fundamental property of 
granular masses, To this property he gives the name of 
ailatancy. It is exhibited in any arrangement of particles where 
change of bulk 1s dependent upon change of shape. In the case 
of flud matter, as we know it, change of shape and volume are 
independent. In solids they are sometimes not separable. 
With granular masses the result is different—change of shape 
always produces change of volume. And further, ın every case, 
if change of volume is prevented any change of form 1s 1m- 
possible. 

If we suppose the component granules to be spherical, no gran- 
ule can change its position without disturbing the adjacent ones 
-~for the granules are all supposed to be perfectly 1igid, and to 
be absolutely in contact—and the internal particles are fixed if 
the external ones are. In illustration Prof. Reynolds showed a 
model of connected spherical bodies arranged in crystalline 
form. This model showed the arrangement of the particles 
corresponding to (say) the condition of least possible density of 
the whole mass (about one-half the density of the separate 
spheres). The shape could then be altered to that which cor- 
responds to maximum density—the change taking place by 
shding of the particles one upon another. Between the extreme 
states there are intermediate stages of equilibrium corresponding 
to Maximum-minimium positions, where alteration in one direc- 
tion produces deciease of density, and in the other increase of 
density. 

In a complete treatment of the problem, friction must be 
closely considered; but in the experiment shown it 1s not of 
consequence, the result being independent The above state- 
ments will be true of any continuous mass of granules if we hold 
the boundantes. 

This principle of the dilatancy of such gianular media 
explains many phenomena ofcommon occurrence. For example, 
take a sack of corn ; 1f set on end, it remains perfectly flexible, 
but if placed on its side ıt becomes haid, and its shape will not 
alter. ow take an indsarubber sack, fill it with corn—it 
remains peifectly flexible in all positions. The reason for this 
difference of behaviour 1s that in the former case the boundary 
of the granular mass ıs inextensible, while ın the latter ıt allows 
inciease of internal volume. So if it be possible with an 
extentibl@ envelope, to impos® a maximum volume upon the 
contents, effects similar to those obtained with the mextensible 
boundary may be expected: and this can be done. If we place 
some shot (No. 6 was used ın the experiment) in a thin india- 
rubber bag, and add a certam amount of water, we obtain the 
result wished. For if the amount of water added be such that 
the spaces between the granules when in close arrangement are 
all filled by it, while with a wide arrangement the amount is not 
enough, ®a point will be reached in passing from the first to the 
second arrangement such that any further change of shape, and 
consequently of volume, would produce a vacuum. When this 
stage 1s reached the whole mass mes perfectly hard. Prof. 


Reynolds ulustiated this in a very beautiful manner b$ means of 
a ball of shot to which a glass tube open at the end was fitted. 
With a close arrangement of the shot, the water, which was 
coloured, stood high in the tube ; but when pressure was applied 
to the bag, the level was lowered. This was shown also by the 
lecturer with a ball contaming sand instead of shot. The water 
level sank till the whole was at maximum density, and, still 
more pressure being applied, the level again rose, the maximum 
having been passed. In these expenments about 6 per cent. of 
the water was free at the top of the ball with the close arrange- 
ment of gianules. When another ball containing 20 per cent, 
of free wate: was used, the hard condition could only be 
approximated to by piessure, and then passed, So long as the 
maximum is not passed ın this case the springs back to its 
original state when the pressure is released. But uf the maximum 
be passed, it will not spring back. If some of the water be now 
let out, the maximum cannot be passed, except by shaking, and, 
if the flattened ball be then turned on edge, it will bear a 
pressure of a hundredweight without change of shape. 

When the dilatant material, such as shot or-sand, is bounded 
by smooth surfaces, the layer of grains adjacent to the surface is 
in a condition differing from that of the grains within the mass. 
This layer can slide between the one succe itand the sur- 
face, so that its displacement will cause much less dilatation 
than would be caused by the sliding of a layer within the mass. 
Hence, if two parts of the mass are connected by such a surface, 
certain conditions of strain may be accommodated by a stream- 
ing motion of the grains next the surface. Thus, if into a glass 
funnel partially filled with shot and held in a vertical position 
more shot be forced from below, the particles will flow up all 
aiound the sides—not rising ın the centre as might have been 
thought. 

As the foot presses upou the sand, when the falling tide leaves 
it firm, that portion of it immediately surrounding the foot 
becomes momentarily dry. When this happens the sand is 
filled, completely up to its surface, with water raised by capillary 
attiaction. The pressure of the foot causes dilatation of the 
sand, and so more water is required. This has to be obtained 
either by depressing its level against the attiaction or by drawing 
it though the interstices of the surrounding sand. As this latter 
requires time, for the moment the capillary forces are overcome, 
and the surface of the water is lowered below that of the sand, 
leaving it dry until a sufficient supply has been obtained from 
below, when it again becomes wet, On raising the foot we 
generally see that the sand under and around it becomes wet for 
a httle time. This ıs because the sand contracts when the dis- 
torting forces are removed, and the excess of water escapes at 
the surface 

In refering to the re-ults which might be expected to follow 
from a recognition of the property of dilatancy the author said 
that ıt places a hitherto unknown mechanical contiivance at the 
command of tho.e who would explain the fundamental arrange- 
ment of the universe, and one which seems to promise great 
things besides possessing the inherent advantage of greal sim- 

licity. He then proceeded to explain, in a general way, how 
Bodies in such a medium would—in virtue of the dilation caused 
in the medium—attract each other at a distance, with a force 
depending on the distance, which might well correspond with 
the force of gravitation. Fuither, owing to the existence of a 
region close to the body ın which the density varies several 
times from maximum to minimum, the mutual force might under- 
go a change from attraction to 1epulsion, and this more than 
once as the bodies approach—a condition which seems to account 
for cohesion and observed molecular force far better than any 
previous hypothesis. 

The transmission of distortional waves becomes possibleeif 
the medium be composed of small grains with large grains inter- 
spersed. ‘The separation of two such sets of giains leads to 
phenomena closely resembling the phenomena of statical elec- 
tricity. The susceptibility of such a medium for a state in which 
the two sets of grains are in conditions of opposite distortions 
may explain electrodynamic and magnetic phenomena, while 
the obse1ved conducting power of a continuous surface for the 
guns of a simple dilatant medium closely resembles the con- 
duction of electricity. f ° 

In remarking upon Prof. Reynolds’s pepe Sir W, Thomson 
pointed out an interesting question, Take a cube of spheres in 
the condition of maximum volume, and let every sphere touching 
the boundary be glued to ıt to prevent slipping. Other states 
are possible in the interior, but can we pass contingrously to 
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another cofidition, the boundary being held firm? Prof. Reynolds 
replied that he believed that he had got the result that it could 
not be déne if we have a continuous medium, As ojher prob- 
lems for solution, Sir W. Thomson suggested the theory of the 
hour-glass—what fixes the constant time for the sand running? 
and why does a substance sink deeper in a quicksand than in a 
viscous fluid of the same density ? 

On Calculating the Surface-Tensions of Liquids by means of 
Cylindrical Drops or Bubtles, by Prof. Pinre.—There are two 
methods by which the surface-tension of liquids are calculated 
One involves the measurement of the height to which the liquid 
rises in a cylindrical tube of known diameter. The other in- 
volves the measurement of the height of a certain point of a 
drop of the liquid above a flat suface upon which it is placed. 
This point ıs the point of contact of the tangent plane when ıt 
becomes vertical The former method is objectionable, because 
the results might be vitiated by the presence of a very small 
quantity of grease in the tube, or by electrification, &c. The 
latter, too, is not in a satisfactory state Gay Lussac’s results 
were in no degree different from those obtained by the ordinary 
meffiod. Quincke’s measurements are good, but his mathematics 
are misleading To obviate the mathematical difficulties the 
author makes use of long drops—that is, drops obtamed 
by placing portions of the liquid upon a concave cylindrical 
surface. e advantage is that the differential equation used 
in the calculation is immediately integrable. In remarking upon 
this paper Prof. Stokes said that Worthington has shown, 
by extending Quincke’s result, that the theory agrees with 
experiment 

On the Surface-Tenston of Water which contains a Gas dis- 
solved in it, by Prof, Pirre.—This question 1s important, for no 
liquid is usually free from gas in solution. Prof. Pine finds that 
the surface-tension is unaltered so long as the specific giavity 
of the water is unaffected by the dissolved gas It 18 strongest 
in the pure liquid. 

On the Thermodynamic efficiency of Thermoptes, by Lord 
Rayleigh.—The question has often ansen whether or not the 
dynamo may be pre by an arrangement of thermopiles. 
There is a great dificulty due to the conduction of heat. Let ¢ 
and /, be the temperature of the hot and cold junctions; e the 
electromotive force of one pair per degree Centigrade, and Æ the 
total E.M.F., hence we have 

ne (t-t) =E. 
From this equation the author obtains by means of Joule’s 
law the expression 
wE) 
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for the useful work done externally. And again, if 7}, 7} Op oy 
represent the specific electric resistance and the cross-sectional 
area of the metal bais, while /1 their length, 


Ry=al (+a), 
AG te) 
To obtain the efficiency the above work must be compared with 
that done by the apparatus regarded as a peifect heat engine 
working between the same temperature. the ratio 38 

AJ (1 os) (Tl fe 

te Gs) G P : 
where V'i, v'a are the specific thermal resistances, The ef- 
ciency theiefore 1s independent of (¢—4,), of 2, and of /; and 
also of the absolute values of Cy, Gq; Ty, fh Fa and r’,. 

Putting in numerical values for a thermopile of iron and 
German silver, Lord Rayleigh got 300 as the value of the above 
ratio. Since e is involved, this number may be somewhat 
reduced ; but high values of ¢ are usually associated with high 
internal resistance. There 1s therefore no possibility of the 
theraiopile becoming a useful generator of electricity on a large 
scale, 

On Molecular Distances in Galvan« Polarisation, by Mr. J. 
Larmor.—Mr Larmor's method involves the electro-chemical 
equivalent of the liquid used, and so differs from the two 
nfethods previously adopted. He has obtained extremely 
accordant results. 

Cooling of Wires in Air and Vacuum, by Mr. J. T. Bottomley 
—Mr. Bottomley, finds that the medium has a most marked 
cooling effect. An electric current passed through a wire, when 
surroundgd by air at atmospheric pressure, heated it only to 


80° C. But when the air-pressure was maar 
19 
sphere, the wire became red hot. The temperature did not alter 
much until the pressure became 1-100th of an atmosphere. 

An Account of Levelling Operations of the Great Trigono- 
metrical Survey of India, by Major A. W. Baird.—This paper 
opened with an account of the methods formerly used in the 
determinations of relative height by the survey. The errors 
affecting these methods and the means adopted br their elimina- 
tion were then pointed out. Various lines of level cerned out 
to connect tidal stations lying north and south indicated a differ- 
ence of sea-level at the stations. This difference cannot be due 
to false levelling of the struments produced in consequence of 
the illumination of the spirit-level by the sun, for the same end 
of the line was not always brought out highest, and along one 
line no difference of level was perceptible. The discrepancy in 
one case amounted to three feet along the line from Bombay to 
Madras. The two weakest parts of this line were re-levelled, 
giving the same results as before. Consequently it would appear 
that the error is caused by local attractions influencing the 
instruments in greater degree than the more distant ocean. 

On the Rainfall of the British Islands, by Mr, A. Buchan.— 
Mr. Buchan pointed out that the greatest differences in local 
climates arise from differences in the rainfall, For example: 
the mean temperatures of Skye and the Moray Firth coasts for 
any month are not much different, but the rainfall in Skye is 
about fou times that at the Moray Firth, The former is one of 
the latest and poorest grain-producing districts in Scotland, and 
the latter ıs just the reverse. The inquiry was based on ob- 
servations of rainfall made at ro8o stations in England and 
Wales, 547 ın Scotland, and 213 in Ireland. They extend from 
the year 1860 to the year 1883. The regions of heaviest rainfall, 

iving an average of 80 inches or upwards annually, were four: 

kye and a laige portion of the mainland to the south-east as 
far as Luss, on Loch Lomond; the greater part of the Lake 
District ; a long strip, including the more mountainous part of 
North Wales ; and the mountaious district ın the south-east of 
Wales. The West Highlands is the most extensive region of 
heavy rainfall in the British Islands Its mountainous coast-line 
faces the rain-bringing winds of the Atlantic, andthe air, being 
cooled in its passage up the lochs and valleys, the moisture 1s 
precipitated. At Glencoe, in this district, the heaviest rainfall 
in Scotland occurred—128°5 inches, The smallest rainfall was 
ın a large portion of the south-east of England. The average 
rainfall for the last half of the period from 1860 to 1883 was 
comparatively high, chiefly in the eastern districts. 

On a Remarkable Occurrence during the Thunderstorm of 
Auzust 6, 1885, by Mr. W. H Preece.—-A house at St. Cuth- 
bert’s, ten miles from Wolverhampton, is connected with that 
town by telephone, and is also lighted by electricity. The 
dining-room was lighted by a single lamp in multiple are with 
some others. The telephone wire was connected to the light- 
ning-conducto: as an eaith. When the storm occurred, the 
dining-room lamp flashed up and went out, while a loud teport 
was heard. The lightning-rod made bad earth, and it 1s be- 
lieved that it had been struck, and that part of the discharge 
had entered the telephone circuit and then sparked across to the 
electric-light circuit. It did not seem to have divided, but to 
have passed entirely along the one branch, including the dining- 
room hight, the platinum wire of which was volatilised and 
deposited on the rnterior of the glass, forming a good mirror. 

Meteorology of Ben Nevis, by Mr. A. Buchan. —Mr. Buchan 
remarked that Ben Nevis possesses great advantages as a 
meteorological station because of its great height and its summit 
being only about four miles horizontally distant from a sea-level 
station. Also it ıs in the track of the Atlantic storms, which 
exeicise $0 great an effect on the weather of Europe, especially 
im autumn and winter. The observations made on the moun- 
tain are for the purpose of defermining more fully *the great 
movements of the atmosphere and the dependence of the 
weather upon them. Mr. Buchan called attention to the great 
impoitance of abnormal values in the thermometric and hygro- 
metric observations especially. The recurring periods of warmth 
characteristic of Ben Nevis do not occur at lower stations. The 
John peculiar to Switzerland occuis on Ben Nevis, and is 
clways associated with heavy rainfall in the neighbourhood. 
When a cyclone prevailed at the foot of the mountam there 1s 
en anticyclone at the top, and vice ver sd. 

On some of the Laws which Regulate the Sequence of Mean 
Temperature and Rainfallin the Climate of London, by Dr. 
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Courteney Fox.—The laws enunciated in this paper are deduced 
empirically from observations extending over the last seventy 
years. Even as detached laws they are of great value; but 
their importance 1s more evident when we consider that, as the 
author :emarks, it is from such material that the future science 
of meteorology must be built up by cautious duction. Given 
that a certain month of season is in certain condition as regards 
temperature o1 :afnfall, Dr. Fox seeks to determine what may 
be predicted of the succeeding period as regards these qualities. 
He finds that, if a spring or a summer be very cold, the succeed- 
ing season will be cold; and warm autumns succeed very 
warm summers. The fact of a very dry A t being followed 
by a wet September i> unique. The following table shows 
other results obtained. 











Charactemstics, Month. Month following. 
Very cold Jan , April, June, Cold 
July, Aug., Sept , Dec. 

Very warm an, . Dry 
June, July, Aug , Warm 

Very diy June, July, Warm 

Very wet Jan., March. Apuiil, Warm 

May, July Cold 








In addition the author records what follows when a given 
mosath has marked temperature and moisture characteristics 
simultaneously, 





Characteristics Month Month followmg 
Warm and wet Nov., Dec, Wet 
Jan., Warm 
Warm and dry June, July, Warm 
Aug., Wet 
Cold and wet July, Aug., Cold 
Cold and diy Dec , Cold 
Nov. Diy 








A very cold and very wet summer is succeeded usually by a 
cold autumn 

Domestic Electric Lighting, by W. H. Preece, F.R.S. Elec- 
trican G. P.O.—After referring to the full details of the lighting 
mstallaton of his house in Wimbledon, given to the section at 
the meeting at Monteal, Mr. Preece iefeired generally to the 
experiences he had gained during the past twelve months. The 
secondary batteries upon which he had manly relied exceeded 
his expectations in the services they rendered. They returned 
70 per cent. of the energy put into them without any apparent 
diminution whatevei in their E.M.F. They showed no signs of 
deterioration and gave no tiouble whatever. He used his gas 
engine for charging only two days a week. He had experienced 
no fault with the wiring of his house. He had used only the 
very best materials, and had attended peisonally to the msulation 
of the system. It was periodic@ily tested and found to be good. 
He referred in severe terms to the cheap and nasty wne which 
was so fiequently and ignorantly used, and feared that the preju- 
dice against the electric light would increase when failures from 
this cause arose None but the very best materials should be 
used, and the joints should be seen to by experts. He had de- 
voted considerable attention to the pioblem of distributing light, 
and had succeeded so far that while his rooms were beautifully 
uluminated the eye was not imitated by 1egarding a bright source 
of light. The lamp he used was a 50 volt 10 candle power glow 
lamp, and ıt was, as a rule, so fixed that the eye never saw it. 
He had arfived at the use of these lamps after careful considera- 
tion and many tials of other lamps. They secured greater 
safety in the leads, and involved less capital m batteries ugh 
the use of low E.M.F. Heian his lamp at an E.M.F. about 
2 pei cent. less than the normal E M.F. He did this to secure 
long life to his lamps The breakage had been very small. The 
E.M.F. and current which will give a lamp a normal life of 
1,000 hours and a certam candle power should be determined by 
every maker. The sixth power of the cmrent will give the 
candle power and the twenty-fifth power the life with any other 
current. The great advantage of batteries is that the proper cur- 
rent once determined can never be exceeded, and thus efficiency 





is ensured. If lamps are ran too low there is a waste of power, if 
too high there 1s a waste of lamps. We are now gradually ac- 
quirmg a thorough knowledge of the number of Watts which 
should be expended ın each lamp to secure the maximum economic 
efficiency. He had mtroduced into the charging lead and into the 
discharging lead a Ferranti metei, so that he was able to record 
exactly the quantity of electricity passed through the batteries 
and that passed through the lamps. This beautifal meter is 
based on Ampere’s laws which determine the attraction and re- 
pulsion of currents. A small phosphor-bronze vane is immersed 
im a bath of mercury, through which the current flows radially, 
fixed in a magnetic field. The mercury rotates and carries with 
it the vane. The rate of rotation varies directly with the 
strength of current and the number of rotations are recorded by 
a counter, which can be read off directly. So far he was per- 
fectly satisfied with its performance As regards expense, ex- 
cepting the first cost, he did not find much addition to his ex- 
penditure for ulumination, His electric light was costing him 
about 50/, a year for gas, wages, oil, and lamps. It was the 
cheapest luxury he indulged in. The great advantages were the 
comfort and cheerfulness it engendered, and as cheerfulness was 
the main element of health he thought that the electric light 
would prove a serious nval to the doctor. There was no one 
who valued health and comfort who should neglect to apply the 
electric light to his home, when it was brought, as it has been by 
the success of the secondary batteries, within his means. It was 
said that he, as an expert, conld make things go which would 
fail in ordinary hands; but he mentioned several cases where 
coachmen, butlers, gardeners, and grooms had been found 
perfectly competent and intelligent enough to attend to every- 
thing. 

Discussion on Standards of White Light.—This discussion 
was not so well sustained as the discussion on the kinetic theory. 
All the speakers agreed with the adoption of the pentane standard 
for commercial purposes. For scientific purposes a definition in 
terms of energy was deemed necessary. The eye cannot be used 
as an accurate instrument. On this point Prot. Stokes referred 
to the fact that if two equal areas differently colomed seem to 
have equally intense illumimation, we have only to alter the size 
of the common area to destroy the apparent equality of intensity. 

On Photometry with the Pentane Sandan by Mr. A. Vernon 
Harcourt.—Mr. Harcourt described the construction of the 
pentane standard light, and the method of using ıt for photo- 
metric purposes. In the course of his remarks he referred to 
the meaning of the expiession ‘‘ white light.” Any so-called 
standard of white light 1s more nearly a standard of yellow light. 
He had never got a satisfactory definition of the expression, but 
supposed it to be such light as we have in ordinary daylight. 

The Constrtution of the Luminiferous Ether on the Vortex 
Atom Theory, by Prof. W. M. Hicks —The simple incompress- 
ible fluid necessary on the vortex atom theory is quite mcapable 
of transmitting vibrations similar to those of hght. The author 
has therefore considered the possibility of transmitting waves 
through a medium which consists of this fluid modified so as to 
contain small vortex rings closely packed together. The rings 
are supposed to be composed of the same material as the rest of 
the fluid, to be very small compared with the wave-length, and 
to be at distances from one another also small compared with 
the wave-length. Their motion of translation is als> taken to 
he so comparatively slow, that very many waves can pass over 
any one before it has much changed tts position, Such a medium 
would probably act as a fluid for large motions. The vibration 
in the wave front may be (1) swinging, such as a ring oscillating 
on a diameter ; (2) transversal vibration of the ring ; (3) wbra- 
tions perpendicular to the plane of the rings; A apertural 
vibrations. Of these (3) seems to be impossible. If r be the 
radius of the rings, / the distances of their planes, w their cyclic 
constant, and v the velocity of translation, the author found 


. va Z zy, 
à LAF 

: ved (t S 
ZAZ 


whilst for (4) ın case of ungs arranged parallel to a wave-front— 
eo 
writ 
(P + 4) . 
On a Photometer made with Translucent Prisms, by Mr. J. 


Joly.—In this photometer each side of the prism is illuminated 
a 


For (1). 


For (2)... 
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by one of the lights to be compared, the edge being turned to 
the observer. The great advantage here 1s that the two illu- 
minated parts are placed in sharp juxtaposition. 

On a Point in the Theory of Double Refraction, by R. T. 
Glazebrook —The author suggested that the theory of double 
refiaction given by Lord Rayleigh, in which the ether is sup- 
posed to have an effective density different in different directions, 
might be modified so as to agree with Fresnel’s theory, if it be 
not necessary to assume that the ethe: offers an infinite resistance 
to compression, but only that, as compared with its mngidity, its 
compressibility 1s very great, and further that in a crystal the 
light vibrations are normal to the ray, not to the wave normal, 
as was pomted out by Boussinesq and referred to by Ketteler in 
some of his papers. 

On a New and Simple Form of Calorimeter, by Prof. W. F. 
Barrett, —The bulb of a thermometer is made ın the shape of a 
double cup. In this cup 1s placed the substance whose specific 
heat (say) is to be determined. The stem of the thermometer is 
horizontal, and rests on a fulcrum so that the weight of the sub- 
stance may be dete:mined by using the apparatus as a balance. 
Special precautions are taken.in determining the temperature of 

substance when placed in the cup, and to prevent evapora- 
tion, &c. The specific heat is then given by the ordinary 


equation, 
WS(T- 0}= C (8 - t), 
the constant C being determined by experiment once for all, 





SECTION B—CHEMISTRY 


On the Non-Existence of Gaseous Nitrogen Trioxide, by Prof. 
Ramsay.—After pomting out the inconclusive character of 
Lunge’s argument in support of the existence of gaseous nitrogen 
trioxide, inasmuch as the use of any reagent may either decom- 
pose the gas or react with the products of its dissociation—viz. 
NO and N,O,(NO,), as though they consisted of N,O, itself, 
the author shows the only criterion of the existence of this gas 
to be its vapour density. He finds that NO, may be mixed 
with NO without effecting any change in volume, and therefore 
no combination, or only a very slow combination, can take place 
between these gases. The vapour density of the first portion 
of the gas obtamed by distilling liquid N,O, is found to be 
22°35, a 1esult which accords fairly well with what the density 
should be, supposing it to be a mixture of NO4, NOg, and NO, 
having the empmcal composition N,O;. Supposing the gas 
weighed to contain no N,O,, an assumption not wananted by 
facts, and consist of NO and NO,, then, in order to make the 
specific gravity 22°35, 17 63 per cent. of N.O, must be added 
to the mixture. These facts the author considers as deciding 
the point against the existence of gaseous nitrogen trioxide. 

Observations on some Actions of a Graves Gas Battery, by 
Prof. Ramsay.—The action of an ordinary Grove’s gas battely 
can be explained by supposing that, at the point of contact 
between the platinum, hydrogen, and liquid, a decomposition of 
the water molecule takes place, its oxygen uniting with the 
hydiogen gas to form water, whilst the hydrogen is liberated 
from molecule to molecule until the free gas arrives at the 
point of contact of the platinum, the oxygen, and liquid; 
here it unites with the oxygen gas, forming water. If the liquid 
in the battery be coloured with indigo sulphuric acid, the author 
finds the indigo in contact with the hydrogen to undergo no 
changes, whereas that in contact with the oxygen 1s discoloured, 
a change probably due to the oxidation of the indigo to isatine. 
Hydiogen, therefore, in uniting with oxygen, does not bleach 
indigo. Now if, in the ordinary gas battery, the acid be re- 
Paced by a saturated solution of sodium chloride and hydiogen, 
and chlorine be substituted for hydrogen and oxygen, the indigo 
is found to be bleached on both sides, the bleaching taking place 
from above downwards, and taking place at once on admitting 
the chlorine, but some time ıs required before the reduction 
by the hydrogen is evident. These experiments show that when 
hydiogen unites with chlorine it is in a more active state than 
when it umtes with oxygen. To explam this difference the 
author suggests that, when a molecule of hydrogen unites with 
® molecule of chlorine, atomic hydrogen exists for a moment, 
and this, ın presence of indigo, reduces it to indigo-white. In 
the case of hydrogen and oxygen the union of two molecules of 
the forme: with qne molecule of the latter may be effected with- 
out the hydrogen assumimg the atomic condition, whereas the 
oxygen pust assume the atomic or nascent condition, to which 


the bleaching of the indigo may be ascribed 3 or ıt may be that 
ozone or hydiogen peroxide are formed. These phenomena 
may, therefore, be regarded as chemical evidence corroborative 
of the following method of expressing the union of these gases 
with one another :— 


H,+Cl=HCl+HC. 2H, + O= H,O + H,0. 


On the Spontaneous Polymerisation of Volatile Hydrocarbons 
at the Ordinary Atmospheric Temperatures, by Sir H. E. Roscoe, 
LL. D., F.R.S —The attention of the author was diawn by Mr. 
Staveley, of West Bromwich, to a camphor-like solid, formed 
from the more volatile liquid hydrocarbons, produced by de- 
composing crude phenol at a red heat. The change from the 
liquid to the solid state was, at first, supposed to be due to the 
influence of the oxygen of the air, but investigation has shown 
the solid to be a hydrocarbon having the formula C, Hg, and 
the change to be one of polymensation. This solid hydro- 
carbon undergoes a further polymeric change when heated in a 
sealed tube at 180°. The author finds also that the first runnings 
of oidinary coal tar, which distil below 30°, are, on keeping in 
sealed tubes, converted spontaneously into this solid hydrocarbon 
CioHis 

"On some New Vanadium Compounds, by J. T. Brierley.—The 
compounds described fom a series of well-defined crystalline 
salts of purple or dark green colour, possessing a metallic lustre, 
which contain both the oxides V O, and V,O,, and may be 
regarded as vanadate-vanadites, These salts are formed by 
adding a caustic alkali to the dark green liquid formed by 
adding hypovanadic sulphate to a solution of an alkaline meta- 
vanadate. The composition of the sodium, potassium, and 
ammonium salts are represented by the following formula :— 
2V0; . V,O, . 2Na,0 -+ 13H20 ., 2V.O, . VgO,2K,0 +6H,0, 
and 4V,0,.2V,Os . (NH O + 14H40. 

The Essential Food of Plants, by T. Jamieson, F.C.S., 
F.1.C.—Whilst no doubt exists as to the essential character of 
the elements of carbon, hydrogen, oxygen, and nitrogen as con- 
stituents of the food of plants, the evidence in suppoit of the 
elements phosphorus, potassium, magnesium, calcium, sulphur, 
iron, and chlorine to be regarded in this light cannot be con- 
sidered conclusive. A little consideration shows the two 
elements, 1ron and chlorine, have but little claim to be con- 
sidered as essential to the food of plants, and the experiments, 
of which an account was given in this paper, were made by the 
author with the view of vindicating the right of the five remain- 
ing elements to be so considered. These investigations were 
conducted at an experimental station in Sussex and also at one 
m Aberdeenshire, the nature of the soi in both cases being 
specially favourable. The method adopted consisted in observ- 
ing the effects on plants grown 1n similar soul and under similar 
conditions, when supplied with manures, contaming all these 
elements and comparing the results with those obtained when 
one or other of these elements was withheld. These experiments 
seem to provide proof that sulphur must be discarded from the 
list of essentials, while some doubt is thrown on even lime and 

esia. At the same time stnking confirmation 1s afforded 
of the essential chaiacteis of both phosphorus and potassium 

A Plea for the Empiric Naming of Organic Compounds, by 
Prof. Odling, M.A., F.R S$.—Verbal translations of the stiuc- 
tural formulee assigned to organic compounds possess certain 
advantages as names for the seveial compounds. Thus, they 
are applicable to all organic compounds of which the structual 
formule are made out ; they me the only sort of names applic- 
able to complex isomeric compounds; and their use cannot be 
dispensed with wholly in the case of even less con§plex com- 
pounds. Notwithstanding these advantages, structural names 
constitute unsuitable names for general use, more especially as 
applied to fundamental hydiocarbons, alcohols, and acids. They 
are objectionable for this use by 1eason of their length, com- 
plexity, and want of ready indfcativeness ; by the cAcumstance 
of their being based on conceptions of chemical constitution of a 
lund pone out by experience as eminently hable to change ; 
and by the further circumstance of then 1epresenting a one- 
sided and, so far, an untruthful notion of the bodies designated. 
Structural names, expressing other than a distorted view of the 
constitution of all but a few of the most simple of organic bodies, 
are impracticable by teason of their length and complexity. 
Hence, to avoid the distoition inseparable from the wee of any 
single stuctural name for an organic body, the only expedient 
is the assignment to each body, ın proportion to its complexity, 
of an indefinite number of structural names, a proceeding almost 
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tantamount to not assigning it any particular name at all. 
Although from their number and complexity, organic bodies can 
only be designated by names which do in some measure describe 
and characterise them, the pmmazy purpose of a name is un- 
doubtedly to designate, and not to describe. Accordingly, with 
a view to the prompt mental association of object with name, 
bnef empnic names, based on the ongin and puoperties of 
bodies, aie, wherever practicable, to be pieferred to structural 
names. As regards isomeric bodies, they may to a lage extent 
be advantageously distinguished from one another by means of 
significant letters or syllables piefixed to the name common to 
the different isomeis. But the suggested use of the particular 
letteis a, A, y, each in a special sense ; also a general resort to 
the particles hydro-, oxi-, and hydrox- as name-components ; 
and, more especially, the innovation of substituting the word 
“hydroxide” for the long-established word ‘“‘hydiate” are 
practices open to grave objection. 

The Periodic Law, as illustrated by certain Physical Proper- 
ties of Organic Compounds, by Prof. Thos. Cainelley, D.Sc —In 
this paper the anthor shows that the physical properties of the 
normal halogen and alkyl compounds of the hydrocarbon radi- 
cals exhibit numerous relationships, which, with one exception, 
are similar to those which he has shown to exist between the 
normal halogen or the alkyl compounds of the elements. It 
dae that the physical properties of the following four classes 
of compounds obey the same rules:—{r) The halogen com- 

unds of the elements—z.¢, of elements with elements. (2) 

he alkyl compounds of the elements. (3) The halogen com- 
pounds of the hydrocaibon radicals. (4) The alkyl compounds 
of the hydrocarbon radicals—t.e. of hydiocaibon radicals with 
hydrocarbon 1adicals The 1elationships referred to have been 
tested ın no less than 6117 cases, 5 per cent. only of which ae 
exceptions. 

Suggestions as to the Cause of the Pertodu Law, and the Nature 
of the Chemical’ Elements, by Prof. Thos. Carnelley, D.Sc.—The 
tıuth of the periodic law of the chemical elements is now gener- 
ally allowed by most chemists. Nevertheless, but little has 
been done towards attaining a reasonable explanation of the law. 
The object of this paper, therefore, 1s to ofer a few suggestions 
on this subject, Granting the truth of the periodic law, we 
cannot help theorising as to its cause, and thence by a natual 
step as to the nature of the elements themselves. Even long 
betore the discovery of the law many chemists had pointed out 
ceitain numerioal relationships existing between the atomic 
weights of bodies belonging to a given group, and had hence 
supposed that the elements belonging to the several natmal 
groups were not primaiy, but weie made up of two or more 
simple: elements. These conclusions, however, were more ot 
less fiagmentaiy, and refened only to paiticular groups ot 
elements, In the light of the periodic law the author has made 
a general extension of the fiagmentary conclusions of Dumas, 
and has brought that law into juxtaposition with an extended 
generalisation of the analogy of the elements with the hydio- 
carbon radicals. Has conclusions aie based on the relationships 
which he has observed to obtain between certain physical pro- 
pertes and the atomic weights of the elements, and those of 
then compounds (see previous pape) A careful consideration 
of the points submitted leads almost irresistibly to the conclusion 
that the elements are analogous to the hydrocarbon radicals in 
both form and function. ‘this ıs a conclusion which, if tiue, 
would further lead us to infer that the elements me not ele- 
ments in the strict sense of the term, but are built up of (at 
least) two primary elements, A (= carbon at. wt. 12), and B 
(ether atewt. ~2), which by their combination: pioduce a 
series of compounds (viz oui present elements), which are 
analogous to the hydrocaibon radicals. If the above theory of 
the constitution of the elements be true, the periodic law would 
follow as a matter of course, and we should therefore be able to 
represent ethe elements by sane such general formula as 
An Bana-r), analogous to that for the hydrocarbon 1adicals, 
Cn Han+{e~x), m which #=the series, and z the group to which 
the element or hydrocarbon radical belongs.1 Assuming the 
truth of the theory here advanced, it 1s :nteresting to observe, 
that whereas the hydrocarbons are compounds of carbon and 
hydrogen, the chemical elements would be compounds of carbon 
with ether, the two sets of bodies being generated in an exactly 
analogoug manner fiom then respective elements. There would 

* Cf Abney’s researches ,on the infra-red absorphon spectra of carbon 


compounds (Pree Roy. Soc, E 416). also the article on the Deco npositon 
of Didymium by Welsbach in NATURE, vol, xxv.i p 435. 
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hence be thiee primitive elements—viz., carbon, hy en, and 
ether. Finally, it may be stated that this theory would remove 
the chief objections which have been urged against the periodic 
law, whulstethe existence of elements of identical atomic weights 
and isomeric with one another would be possible. May not 
Ni and Co, Ru and Rh, Os and Ir, and some of the rare earth 
metals be isomers in this sense? : , 

The Value of the Refraction Gomometer in Chemical Work, 
by Dr. J. H. Gladstone, F.R.S.—The principal points illus- 
trated and enfoiced in this communication were (1) that the 
index of refiaction and length of spectrum are important physical 
properties of any substance ; (2) the specific refraction and specific 
dispersion may be serviceable : (a) in determimng the punty of 
a substance, (ó) in the analysis of such a mixtme as ethyl and 
methyl alcohols, (e) as a guide in the investigation of organic 
compounds, (@) as arbiter between rival views as to the consti- 
tution and structure of particular chemical compounds. 

Refraction of Fluorine, by G. Gladstone.—From a comparison 
of the obseivations on fluorspar, cryolite, and several artificial 
fluorme compounds, the author shows the refraction equivalent 
of fluorine to range from 0°3 to 0'8, the mean of the whole series 
of determination being 0°6 Thus, taking the highest estimate, 
the specific 1efiaction of this element ıs scarcely equal to half 
that of any other substance. 

Note on the Conditions of the Development and of the Activity 
of Chlorophyll, by Prof. Gulbeit, LL.D., F.R.S —An account of 
some expeiiments made in conjunction with Dr. W. J. Russell, 
which show a close connection to exist between the formation 
of chlorophyll and the amount of nitiogen assimilated by 
plants; the amount of carbon assimilated 1s not, however, in 
proportion to the chlorophyll formed, unless a sufficiency of 
mineral substances, required by the plants, is available. In 
cases where both nitrogenous and mineral manures were applied 
a lower piopoition of nitrogen assimilated and chlorophyll 
formed over a given area was observed, which is no doubt due 
to the greater assimilation of carbon and consequent greater 
formation of non-nitiogenous substances, although the amounts 
of nitrogen assimilated and chlorophyll formed were as great, 1f 
not greater. 

On the Action of Sodium Alcoholates on Fumarie and Malec 
Ethers, by Prof. Paidie, Ph. D., B Sc.—By the action of sodium 
methylate on ethylic fumarate, methylic methoxysuccinate 1s formed, 
from which methoxysuccinsc atid can be obtamed, a crystalline 
solid meltmg at 101°-103°; this same acid 1s obtained from the 
products of the reaction of sodium methylate on céylc maleate 
or hydric methylic maleate. Simuarly an ethoxysuccinic acid 1s 
obtained by the action of sodium ethylate on efhylic fumarate, 
also by its action on Aydric ethylic maleate. Thus fumaric and 
maleic acids yield alkyloxy-succinic acids, which aie identical 
with one another, or, if not identical, 1esemble one another so 
closely that their 1somensm must be of the same character as 
that of substances which differ from one another only in their 
optical and crystallographic characters. 

On Sulphine Salts derived from Ethylene Sulphide, by Oime 
Masson, M, A., D.Sc. (Hdin.).—Ethylene sulphide, when heated 
at 160°, is converted mto diethylene sulphide S(C,H,),S, an 
etheieal solution of which, when mixed with methyl iodide, 
unites with the latter to form diethylene sulphide methyl sulphine 
iodide S(C,H,),5.C HI, which 1s a crystalline compound soluble 
in water, but insoluble in alcohol or ether, From this compound 
a series of the s/phine salts have been piepared, which resemble 
the salts of trimethyl sulphine in thew behaviour when heated, 
but differing fiom these compounds in the ease with which they 
are decomposed by caustic alkalis with the formation of dietAy/- 
ene sulpinde methyl suiphine hydrexule (C/H,),S,CH;0H. The 
compounds obtained by Dehn (Arzaken, Supp. iv 83) by heat- 
ing together ethyl sulphide, ethylene bromide, and water to- 

„gether m sealed tubes, and styled ‘‘sulphinic salts” by him, 
were, in all probabıbty, dimethylene sulphine-methyl-sulphine 
derivatives. 

On an apparently new Hydrocarbon from Distilled Fapanese 
Petroleum, by Dr, Divers and T. Nakamura,—A description of 
a yellow solid hydrocarbon found amongst the final products of 
the distillation of the petioleam from the wells at Sagara. The 
hydrocarbon melts at 280°-285°, and has a composition expresseg 
by the formula (C,H;),. 

The Composition of Water by Volume, by Dr. A. Spott, M.A., 
D.Sc.—After pointing out the desirability of renewed deter- 
minations of the exact proportions in whioh hydrogen and 
oxygen combine with one another, inasmuch as neither of these 
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gases obey Boyle’s law exactly, the author gave a description of 
the ap tus he had employed in makıng such determinations, 
which allowed the use of considerable volumes of these geses. 
The resiflts obtained show the ratio not to be exaotly that of 
1 vol. of oxygen to 2 vols. of hydrogen ; but the proportions are 
I: 1'994 or I . 1°9935 ; or, if the impurity be supposed to exist 
in the oxygen alone, then the ratio is 1 ' 1'996. The gases were 
examined as to their purity, the results indicating the presence 
of ‘ac.c. to °3 c.c. of foreign gas in the 450c c. used. 

In a communication entitled On Solutions of Osone and the 
Chemical Action of Liquid Oxygen, Prof. Dewar gave a descrip- 
tion of the apparatus and method employed by him in the lique- 
faction of such gases as oxygen, &c., and after discussing the 
conditions required for the successful conversion into the liquid 
state of the so-called permanent gases, he gave an account of 
some experiments made with liqnid oxygen. At — 130° liquid 
oxygen loses the active characters possessed by this element in 
the gaseous state ; it is without action on phosphorus, sodium, 
potassium, solid sulphuretted hydrogen, and solid hydiiodie acid. 
Other substances appear to undergo similar changes at very low 
temperatures ; thus liquid ethylene and solid bromme may be 
bragight in contact without any action taking place, whereas 
gaseous ethylene and liquid bromine unite directly at the ordinary 
temperatures. Hanutefeuille and Chapuis by subjecting a mixture 
of carbonic anhydride and ozone to great pressure obtained a 
blue liquid, the colour of which is due to the ozone. If ozonised 
air be passed into carbon disulphide at — 100°, the liquid assumes 
a blue colour, which disappears if the temperature be allowed 
to 11se, and at a certain point a decomposition, resulting in the 
production of sulphur, takes place. The best solvent for ozone 
is a mixture of silicon tetrafluoride and Russian petroleum 
These solutions of ozone are without action on metallic mercury 
or silver. Prof. Dewar, in remarking on the hquefaction of 
nitric oxide, stated that a comparison ofits curve of liquefaction 
with that of methane shows the pressure to increase more rapidly 
with the temperature in the case of nitric oxide than in other 
gases, a fact which would appear to indicate, that at low tem- 
peratures the molecule of nitric oxide is of greater complexity, 
and probably exists as NO} An account was given of some of 
Cailletet’s experiments on the electrical conductivity at low tem- 
peratures, which seemed to indicate that as the limit — 220° was 
approached ordinary electrical conductors become almost perfect 
conductors. 

On the use of Sodium or other Soluble Aluminates for Softenin: 
and Purifying Hard and Impure Water, and Deod'rising and 
Precipiiating Sewage, Waste Water from Factories, &c., by F. 
Maxwell Lyte, EES, F.I.C.—The advantages attending the 
use of sodium or other soluble aluminates for the above purposes 
are dependent upon their easy decomposition with the produc- 
tion of a precipitate of hydrated alumina, which removes 
organic matter, and further by their use the temporary hardness 
may be completely destroyed, and the permanent hardness 
reduced. 

Some New Crystallised Combinations of Copper, Zinc, and Iron 
Sulphates, by J. Spiller, F.C.S.—The author gave an account 
of the preparation of a large sertes of double sulphates of copper 
and iron, zinc and iron, and copper and zinc. 

In a communication on Barium Sulphate as a Cementing 
Material for Sandstone Prof. Clowes pointed out that, although 
Bischof mentioned instances of foreign sandstones in which the 
material cementing the sand grains together was barium 
sulphate, it appeared that up to the present time no such sand- 
stone had been met with in the United Kingdom. Having 
learned that opinions differed regarding the calcareous nature of 
certain new red sandstone beds in the neighbourhood of 
Nottingham, he undertook to examine the chemical composition 
of*these sandstones, and procured specimens of the sandstone 
from different levels. On being analysed, the sandstone was 
found to contain bariam sulphate in varying proportions, at 
present being determined, while some of the lower beds also 
contained calcium carbonate In some of the sandstone beds 
the barium sulphate was very unequally distributed, forming a 
network or a series of small masses more or less spherical in 
shape. In such sandstone the sand grains between the sulphate 
streaks and patches were quite loose, the result bemg that the 
wathered surface presented a honeycombed appearance. To 
explain the presence of the barium sulphate he suggested that it 
might have Been deposited along with the sand ; but if such had 
been the case it hag certainly undergone a physical change, as it 
now existed in a firm, compact, and crystallme condition. It 
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would, therefore, appear that it had beén either deposited from 
aqueous solution or that it had -been rendered crystalline by a 
slow percolation of a solvent liquid through the sedimentary 
deponat, or owed its origin to the action of water containing 

cium sulphate passing through sandstone cemented originally 
with barium carbonate. 





NOTES 

Botanists will lemn with very great regret of the death of 
Mr. Edmond Boissier, the learned and indefatigable author of 
the ‘‘ Flora Orientalis,” and many other important works on 
Systematic Botany. We have received no particulars, but we 
imagine his death must have been somewhat sudden, for the 
event was quite unexpected by his fnends in this country. As 
recently as the month of August Prof. Oliver heard from him, 
the communication relating to the Supplements to the “ Flora 
Orientalis,” on which the deceased botanist has been for some 
time engaged, and in which he wished to incorporate the 
botanical results of Dr Antchison’s latest investigations i 
Afghanistan, Boissier’s career as a botanist may be sgid to 
have commenced with his travels in Spain in 1837, when he 
collected the materials published in his “Voyage Botanique 
dans Espagne,” a richly illustrated work which appeared at 
intervals from 1839 to 1845. He subsequently travelled and 
botanically explored various parts of South-eastern Europe and 
Asia Minor. Independently of his larger works he pub- 
lished, separately, diagnoses of the exceedingly large number of 
undescubed species he found from within the limits of his 
t‘ Flora Orientalis,” the first volume of which appeared in 1867, 
and the last in 1881. This work alone is sufficient to place the 
author in the first rank of a school of distinguished systematists, 
now alas fast disappearing without leaving a corresponding 
rising generation to take up the work where they have left it. 
Like the late Mr. Bentham, M, Boissier was in a (position to 
give his undivided attention to the science he had chosen, and 
like him he laboured unceasingly ; and it is to be hoped that 
the supplement to the ‘‘Floia Orientalis” is in a gufficiently 
forward state for publication Among other things the vast 
genus Æuphorb:a furnished matenals for several valuable 
works, including a monograph of all the species, and a folio 
volume contaming figures of 120 species. Mr, Edmond 
Boissier was a Foreign Member of the Linnean Society, having 
been elected ım 1860. and from his constant readiness to give 
others the benefit of his extensive knowledge, he enjoyed the 
esteem and admiration of a wide circle of botanists. 


THE death is announced, at the age of seventy-eight years, of 
Mr. John Mutrhead, one of the very few survivors of the early 
days of telegraphy, and closely connected with its practical 
development. Mr Muirhead, in conjunction with Mr. Latumer 
Clark and Mr. W. M. Warden, of Birmmgham, founded the 
house now known as Latimer Ulark, Muirhead, and Co., more 
than a quarter of a century ago. It was from this manufactory 
that Mr. Muirhead introduced the form of battery which bears 
his name, a form so eminently portable and practical that it has 
become the model for most of the existing batteries, while con- 
tinuing itself to be largely employed. 


A Times telegiam dated Phfladelphia, September’ 27, states 
that the President of the United States has asked Prof. Alexander 
Agassiz to accept the post of Superintendent of the Coast 
Survey. 


A REMARKABLE memoir on the development of the sternum 
in birds, prepared by Miss Beatrice Lindsay, of Girton College, 
and communicated to the Zoological Society of Londom by Dr. 
H. Gadow at their meeting on June 16 last, will appear in the 
forthcoming number of the Society’s Proceedings. Mass Lindsay, 
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after close investigation df the embryonic condition of different 
stages in five types of bird-structure (the ostrich, guillemot, gull, 
domestic fowl, and gannet), has come to the conclusion that the 
keel of carinate’birds is a special outgrowth of the true sternum 
peculiar to birds, and is not homologous with the episternum or 
interclavicle of reptiles, as has been held by Gotte and others. 
There aie no tiaces whatever in the embryonic stages of the 
ostrich, according to Miss Lindsay’s observations, of the exist- 
ence of any rudiments of the clavicles or keel. It follows that 
the view held by some morphologists that the ostrich may be a 
degraded descendant of some carinate form can no longer be 
supported, 


THE Edinbugh International Industrial Exhibition will be 
opened on May 4 next. 


A CORRESPONDENT of the Zřmes in a recent article on the 
new Electorate, describes the fishermen at Staiths, a village on 
the Yorkshire coast, lying between Whitby and Saltburn. The 
people, he says, are imbued with all manner, of quaint super- 
stitions. They have a firm belief in witchcraft, the witch being 
wholly unconscious of his or hei power of evil. Until recently— 
and it is said that the custom is still secretly maintamed by some 
of the older inhabitants—~it was customary, when a smack or 
coble had had a protracted run of ill-fortune, for the wives of 
the crew and owners of the boal to assemble at midnight, and, 
in deep silence, to slay a pigeon, whose heart they extiacted, 
stuck full of pms, and burned over a charcoal fire. While this 
operation was in process the unconscious witch would come to 
the door, dragged thither unwittingly by the irresistible potency 
of the charm, and the conspirators would then make her some 
propitiatory present. Again, itis of frequent occurrence that, 
after having caught nothing for many nights, the fishermen keep 
the first fish that comes into the boat and burn it on their return 
home as a sacrifice to the Fates. All four-footed animals are 
considered by the Staiths folk as unlucky, but the pig is the 
most ill-omened of quadrupeds. If when the men are putting 
their nets into the boats the name of pig is by accident men- 
tioned, they will always desist from their task and turn to some 
other occupation, hoping thus to avert the evil omen, and in 
many cases will renounce the day’s expedition altogether. The 
sight of a drowned dog or kitten, too, as he goes towards his 
coble will always keep a Staiths fisherman at home; and, what 
is still more curious, if as he walks to his boat, his lines on his 
head or a bundle of nets on his shoulder, he chances to meet 
face to face with a woman, be she even his own wife or daughter, 
he considers himself doomed to ill-luck. Thus, when a woman 
sees a man approaching her under these circumstances she at 
once turns her back on him. If a fisher sends his son to fetch 
his big sea boots, the bearer must be careful to carry them under 
his arm. Should he by inadvertence place them on his shoulder 
his father will inevitably refuse to put out to sea that day. An 
egg. is deemed so unlucky that the fishermen will not even use 
the word, but call it a roundabout ; and, fearless as are the 
fishers in their daily struggling with the dangers of the sea, yet so 
fearful are they of nameless spirits and bogies that the writer 
was assured he could not find in the whole fishing colony of 
Staiths a volunteer who for a couple of sovereigns would walk 
by night to the neighbouring villpge, a couple of miles distant. 


We have received the report of Miss Pogson, the meteoro- 
logical reporter to the Government of Madras, for the year 
1884-85. It contains remarks on the various stations scattered 
over the Presidency, together with the usual tables. Part of the 
observer’s work is to train learners, who afterwards take charge 
of the local stations. One of these, it is interesting to notice, is 
on the Laccadives, which islands are inaccessible during a great 


part of the year. The assistants in most cases are native 
officials, 
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ALL the legal steps have been taken by the French Govern- 
ment for entering into possession of the late M. Giffaid’s fortune, 
which is to be devoted to the good of science. The fostune is 
valued at °200,000/,, after paying about 100,000/, in legacies 
to friends, family, or scientific societies. The decree is ready 
and will shortly appear in the Yournal Offciel. Several projects 
have been proposed already for utilising this large sum of money, 
but it is very likely nothing will be done before taking the advice 
of the French Academy of Sciences. 


On September 12, just after sunset, a remarkable mirage was 
seen at Valla, in the province of Sndermania, Sweden. It 
appeared first as a great cloud-bank, stretching from south-west 
to north, which gradually separated, each cloud having the 
appearance of a monitor. In the course of five minutes one had 
changed to a great whale blowing a column of water into the 
air, and the other to a crocodile. From time to time the clouds 
took the appearance of various animals, and finally that of a 
small wood. Subsequently they changed to a pavilion, whgre 
people were dancing, the players being also clearly visible. Once 
again the spectacle changed, now into a lovely wooded island 
with buildings and parks. At about nineo’clock the clouds had 
disappeared, leaving the sky perfectly clear. The air was calm 
at the time of the display, the temperature being 6° C. 


THE aquarium at the Inventions Exhibition has lately been 
entirely restocked, the latest arrivals being a fine selection of bass 
weighing 10 lbs., some large specimens of Crustaceans, and an 
assortment of flat-fish of all descriptions. There is also on view a 
diversified collection of foreign freshwater fish presented by the 
General Import Company. 


Cart. VIPAN’s aquarium of foreign fishes at Stibbington Hall, 
Wansford, is a most valuable one, and includes unique and rare 
specimens of fish from all parts of the world, which.are retained 
with the utmost care, the temperature of the water being regu- 
lated to suit the natural necessities of the various fish. This 
aquarium is considered to be one of the most unique m the 
United Kingdom, and increases in value annually on account of 
periodical additions to the collection. 


THE taxidermist who has had charge of the work upon 
the body of ‘‘Jumbo,” who was recently crushed between 
two traing, states that the elephant’s stomach contained many 
English coins—gold as well as silver and bronze. His tusks 
had by the collision with the train been driven nearly through 
the skull. According to later accounts as to the accident, Jumbo 
at the last moment faced and charged the locomotive. The 
elephant’s skin was found to be an inch and a half thick, and it 
weighed 1537 lbs. The skeleton weighs 2400 lbs., and the total 
weight of the body was over 6 tons. 


MESSRS. SWAN SONNENSCHEIN AND Co. announce, for 
the season 1885-6, the following publications :—“ A Treatise 
on Animal Biology,” by Prof. Adam Sedgwick, Fellow and 
Lect. of Trin. Coll., Camb. (illustrated) ; ‘‘ Practical Botany,” 
by Prof. Hullhouse, of Mason Coll, Birm., based upon the 
work of Prof. Strasburger (largely illustrated) ; a tianslation of 
Profs. Nægel and Schwendener’s work, ‘‘The Microscope in 
Theory and Practice,” with several hundred woodcuts ; an 
‘ Alpine Flora,” a pocket handbook for botanists and travellers, 
by Mr. A. W. Bennett, B.Sc., M.A. ; an illustrated ‘‘ Hand- 
book of Mosses,” by Mr. J. E. Bagnall ; a ‘‘ Star Atlas,” by 
the Rev. T. H. Espin ; further parts of Mr. Howard Hinton’s 
‘* Scientific Romances” ; an entirely new and partly re-written 
edition of Prof. Prantl and Vines’s “ Text-Book of Botany’; 
“t From Paris to Pekin over Siberian Snows,” an account of the 
Asiatic wanderings of M. Meignan, by Mr. William Conn; 
“The Wanderings of Plants and Animals,” da adaptation from 
the German work of Prof. Victor Hehn, by Mr. Jameg Stally- 
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brass, tracing (chiefly by means of etymology) the history and 
the migration of European plants and animals to their home in 
Asia. , 


Messrs. CROSBY LOCKWOOD AND Co. make the following 
announcements for the approaching publishing season -—“ Electio- 
Deposition,” by Alexander Watt, author of ‘ Electro-Metal- 
lurgy”; “The Prospector’s Handbook, a Guide for the 
Prospector and Traveller in Search of Metal-beaiing or other 
valuable Minerals,” by J. W. Anderson, M.A., F.R.G.S. ; 
“The Engineman’s Companion, a Practical Educator for 
Enginemen, Boiler Attendants, and Mechanics,” by Michael 
Reynolds ; ‘‘ The Combined Number and Weight Calculator,” 
by Wm. Chadwick, Public Accountant ; ‘‘ Our Temperaments, 
their Study and their Teaching, a Popular Outline,” with illus- 
trations, by F.R.C.S.E. ; “ The Artist’s Tables of Pigments,” 
by H. C. Standage; “Land and Marine Surveying,” by W. 
Davis Haskoll (entirely new edition); ‘‘ The Metal Turner's 
Hgndbook, a Practical Manual for Workers at the Foot Lathe,” 
by Paul N. Hasluck (second edition, revised), being the first 
volume of a new series of ‘‘ Handbooks on Handicrafts.” 


Tue ‘‘Sun” Knife-cleaner has some points which deserve 
notice. It is supported on a light cast-iron standaid, the upper 
portion of which is bored out and faced to make the bearing 
where alone perfect fit is required. A cast-iron spindle is fitted 
mto this bearing, and supports upon a flattened face two spring 
disks made of cast steel finely tempered, dished in the centre 
and having rays upon them like the spokes of a wheel, which turn 
slightly outwards at their ends, so as to form a tapered space 
adapted to the wedge form of the length of the kmfe. These 
springs are so mounted upon the spindle that the rays of the one 
are opposite to the space, between the rays of the other. ° The 
spindle 1s terminated by a screw upon which a thumb nut is 
fixed to hold the handle in position and keep the wouking parts 
together. By means of this screw the springs can be pressed 
more or less closely together as required. Leather rings are 
riveted to the inner faces of the springs, and form the surfaces 
upon which the knives are cleaned and polished ; the rivets ae 
in the dished portion of the springs and so out of the way of the 
knife-blade ; the polishing powder is supplied through a hole in 
the face of the front spring. The knife whilst being cleaned is 
suppoited below a wrought-iron piece cast into the standard 
and passed in and out of the machine. The’ difficulty in clean- 
ing a knife is due to its double wedge form. A knife is a long 
wedge from the tip to the shoulder, and a short wedge from the 
edge to the back, and it is evident that the pressure brought to 
bear upon it must be of an elastic character, so as not to grind 
the knife away. As regards the length of the knife this is 
effected by the outward taper of the iays of the springs. The 
two leather mngs between which the blade is passed in and out 
being pressed against the blade of the knife by the rays of the 
springs as described, it is evident that there is an elastic pressure 
upon it; the spring on the one side dimimishes in its bearing 
pressure, as that on the other side increases, and hence an 
equable pressure 1s applied to all parts of the blade, as is proved 
W the excellent polish produced. A small portion of powder 
being supplied through the hole in the front spring, the knife is 
placed with its edge downwards below the wrought-iron support 
and passed slowly in and out of the machine between the leather 
disks with the left hand, whilst the right hand is employed ım 
turning the handle of the machine in the direction of the hands 
ofa clock. In this way from one inch to two inches ın depth of 
¿he surface of each leather (depending upon the size of the 
machine) presses elastically upon the blade. This being the 
gieatest frictional 1esistance at any moment between the blade 
and the polishing surfaces, the labour of cleaning is reduced to 
a minimum, while the knife can be polished to the shoulder owing 
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to the leathers being bevelled. Speciał torls have been designed 
fo. cutting and bending the wrought-iron supports ın one opera- 
tion, for cutting and bevelling the leathers, and riveting and 
fitting them to the springs. These machines are swpplied in 
four sizes, 


IN contrast to the weather in Southern Norway dwing May 
and June (NATURE, vol. xxxi. p. 354) the wefther of July was 
warmer and more normal, the mean temperature of the month— 
viz. 17°1° C. being 0°5° above the normal, 16°6°. This is chiefly 
due to the southern winds prevalling in the first part of the 
month. On July 21, however, the weather changed, northern 
and north-westein winds prevailing, with clear and dry air, and 
ın consequence of the great radiation, the temperature fell severa] 
umes very low during the second pat of the month. The 
minimum temperature—viz. 6°4°C.—was iegistered at Christiania 
on the night of the 22nd., and the highest—viz. 29° C.—on the 
6th, The rainfall was 40 percent. below the normal. With 
the exception of the coast towards the Naze, the month has 
been cold throughout the land on the whole, the most unfavour- 
able parts being the west coast, where the temperature was 1°C. 
below the normal mean. In the mountains and in East Fin- 
marken it sank several times below o°. The rainfall in the 
southein and eastern pairts was below the average, but in th 
northein and noith-western parts it was above it. The greatest 
rainfall was registered in Finmarken, where, in Alten, for 
instance, 1t was 142 per cent. above the average. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus à) 
from India, presented by Mis. Paterson ; a Humboldt’s Lagothnx 
(Lagothrix humboldti) from the Upper Amazons, presented by 
Mr. F. J. Hammond ; two Macaque Monkeys (Afacacus cyno- 
motgus) from India, presented respectively by Mr. F. Debenham 
and Miss Lucy McArthu ; two West Indian Agoutis (Dasyprocta 
cristata), seven Crab-eating Opossums (Didelphys cancrivora), 
two Rough Tetrapins (Clemmys punctularia), two Brazilian 
Tortoises (Testudo tabulata), two Teguexin Lizards (TZeius 
teguexin), two Tuberculated Iguanas (Zguana tudberciflata), nine 
Giant Toads (Bifo agua) from Trnidad, presented by Mr F J. 
Guy ; two Palm Squinels (Sciurus palmarum) from India, pre- 
sented by Mr. A. Bellamy; a Great Kangaroo (Macropus 
giganteus 3), a Rufous Rat Kangaroo (Hypsiprymnus rúfescens) 
from New South Wales, a Roan Kangaroo (Macropus eru- 
bescens 9 ) from South Australia, presented by Mr. C. Czainikow, 
F.Z.S. ; a Common Crossbill (Loxta curvirostra), British, pre- 
sented by Mr. H. S. Eyre; a Green Lizard (Lacerta viridis) 
from Jersey, presented by Mr. G. V. Colliver ; a Guinea Baboon 
(Cynocephalus sphinx) fiom West Afiica, two Bonnet Monkeys 
(Macacus simncus) from India, two Ælian’s Wart Hogs (Phaco- 
cherus africanus 6 6) from Africa, deposited; a Garnett’s 
Galago (Galago garnett:) from East Africa, a Harnessed Ante- 
lope (Tragelaphus seripius 2), an Elate Hornbill (Ceratogymna 
elata) from West Africa, a Puff Adder (Vipera arietans) from 
South Africa, a Lacertine Snake (Celopeltss laceriina) sEuropean, 
an Aldrovandi’s Lizard (Plestiodon auratus) from North-West 
Africa, purchased; a Leopard (Féis pardus), born in the 
Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, OCTOBER 4-10 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed.) 

At Greenunch on October 4 
Sun rises, 6h. 8m. ; souths, rrh. 48m. 37°58. ; sets, Wh. 29m. : 
decl. on meridian, 4° 31’ S.: Sidereal Time at Sunscı, 
18h. 29m. 
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Moon (New on October 8) rises, th. rom. ; souths, 8b. 31m. ; 
sets, 15h. 41m, ; decl. on meridian, 12° 2’ N. 


Planet Rises Souths Sets Decl on mendian 
m. h m h m. ba 
Mercury 5 I0 Ir I8 .. 17 26 o 43N. 
Venus 9 55 I4 17 18 39 19 48S. 
Mars o I5 8 o 15 45 18 47 N. 
Jupita . 4 I3 .. 1038 .. I7 3 4 12N. 
Satun ... 21 85* 543 . 135% 22 18N. 


* Indicates that the risng is that of the preceding day 
Oct h 





6 ies: I7 Jupiter in conjunction with and 1° 25’ north 
of the Moon. 
J a 20 Mercury in conjunction with and 0° 29' noi th 
of the Moon. 
HEREDITY 


At the Febiuary meeting of the Swedish Anthropological So- 
ciety Prof. Wittrock read a paper on the hereditability of colou: 

of the eyes. The speaker had heen requested by Piof. Alphonse 
De Candolle, of Geneva, to make obseivations on this point, 
which, together with those made in Switzerland, North Germany, 
and Belgium, had formed the materal for M. De Candolle’s 
aper, ‘' Hérédité de Ia couleur des yeux dans espèce humaine” 
Archives des Sciences Physiques et Naturelles, 3° pénode, t. xii, 
Genève, 1884). From the same the remarkable fact was 
derived that brown eyes were more common in men than women ; 
of the individuals examined 41°6 per cent. of men and 44°2 per 
cent. of women had brown eyes. Further, in families where 
the parents had the same colour of eyes 80 per cent. of the 
children of parents with brown eyes had brown eyes, whilst of 
children of parents with blue eyes 93 6 per cent. of them had 
eyes of that colour. The unconformity was no doubt due to 
atavisme or the hereditary influence of ancestors, Of the 
children of parents of whom the father had biown and the 
mother blue eyes 53°3 per cent, had biown, whilst where the 
reverse was the case 55'9 per cent. had blue eyes. As the per- 
centage of brown-eyed childien of parents with bi-coloured eyes 
was highest, it seemed as if brown eyes were always on the 
increase to the detriment of blue ones. It appeaied also from 
these researches that women with brown eyes have better pro- 
spects of marrying than those with blue. 52 pei cent. of the 
manied women had brown eyes, and only 48 per cent. of them 
blue—a circumstance which is the-more remarkable as the number 
of women with brown eyes in Italian Switzerland ıs only 44 per 
cent. Anotherremarkable discovet y-was that the average number 

_ of children of parents with eyes similar in colour was 2'7, whilst 
' that of those with different colour was 3°18, which was an addi- 
tional proof of the fact that children of parents with similar 
organisation were as a rule of weak constitution, Comparing 
the colour of the eyes of the children whe1e the parents were 
bi-coloured, with those of each of the latter, ıt was discovered 
that the eyes of the father were inherited by 48°8 per cent. of 
the children, and those of the mother by 51'2 per cent., which, 
divided between sons and daughters, showed that 47 per cent. 
of the former and 49°5 per cent. of the latter inherited the eyes 
of the father, whereas 53 per cent? of the sons and 50°5 per cent. 
of the daughters inherited those of the mother. Since Puiof. 
Candolle had published his paper, he (the speakei) had con- 
tinued his researches in Sweden, and from the material he had 
collected he had discovered results differmg from Prof. Can- 
| dolle’s. Of the individuals 1eported to him 29°6 per cent. of 
the men and 30°7 per cent. of the women had biown eyes, so 
that even ın that country the latter were more numerous than 
the former, but this was ro doubt due to the circumstance that 
he had been most anxtous to obtain particulats from bi-coloured 
nts. In accordance with Candolle’s results, 75‘6 per cent. 

of children ef parents both with bréwn eyes inherited this colour; 
whilst of-those with blue eyes 97 per cent. inherited that colour. 
It was but natural that this should be the case in Sweden, where 
blue eyes predominated. As regards the bi-coloured parents the 
case was different in Sweden too If the father had brown and 
the mother blue, 59'9 per cent. of the children had biown eyes, 
whilst where the reverse was the case 53 per cent. of them had 

_ brown ones. These figures were the reverse of Candolle’s. 
But of a//ebi-colonred parents 56 per cent. of the children had 

| brown eyes, z.e. that in Sweden too the latter are on the inciease, 
| He could not say what ré/e the colour of the eyes played in the 
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selection of a wife in Sweden, as he had no statistics of the dıs- 
tribution of biown eyes in general, but there was a tendency 
similar to that stated above, as, of the parents embraced by these 
researches, the majority of wives had brown eyes. With refer- 
ence to the rfumber of children in Sweden of con-coloured and 
bi-coloured parents, that of the former was 4'49 and that of the 
latter 4°03, whilst 52°6 per cent. of the children inherited the 
eyes of the father and 47'4 per cent. those of the mother ; 
of the sons 51°8 per cent. inherited the eyes of the father, 
and 48'2 per cent. those of the mother, which figues 
as regards the daughters were respectively 53°5 and 46°5 
percent. This shows that in Sweden the eyes aie not pre- 
dominantly inherited from the mother alone, and that the off- 
spring of equally-constituted parents should not be weaker. The 
speaker stated in conclusion that he 1s continuing his 1esearches. 

e excludes children under ten yeais of age from the same, and 
classifies blue-grey or grey eyes as blue. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Pror. W. GRYLLS ADAMS, F.R S., will deliver a Course A 
Lectures at King’s Colleze, London, on Heat and Light, during 
the Academical Year 1885-6. A Course of Practical Work in 
Electrical Testing and Measurement, with especial reference to 
Electrical Engineering, will be carried on under his direction in 
the Wheatstone Laboratory. There will also be a Course of 
Lectures on Mechanics and the Principles of Energy. The 
Wheatstone Laboratory 1» open daily from I to 4, except on 
Saturdays. For further particulars apply to Prof. Adams, 
King’s College, London. 


Tue following appointments have recently been made at the 
Victona University, Owens College, Manchester:—To the 
Professorship of Mathematics: Mr Horace , Lamb, M.A., 
F.R.S., late Fellow of Trnity College, Cambridge, and Pro- 
fessor of Mathematics in the University of Adelaide. To the 
Professorsmp of Anatomy: Mr. Alfred H. Young, M.B., 
F.R.C.S. 





SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, September 21.—M. Bouley, Pre- 
sident, ın the chair.—On the development of choleia in India, 
by M. Gustave Le Bon. In support of Prof. Peter's view that 
Ewopean differs from Asiatic choleia only in the gieater ın- 
tensity of the causes producing it, the author aigues that both 
forms might break out spontaneously in any country through the 
volatile germs arising from puttified organic matter. Jn his 
former researches he showed that, apart from these germs, there 
exists a series of volatile alkaloids which, when introduced by 
respiration, produce almost fulminating effects. These researches 
throw much light on the accidents attending the cxhumation of 
bodies long buried and on the spread of typhoid or analogous 
fevers. The facts recently observed by M. Le Bon dung a 
sudden outbreak of cholera at Kombakonum, in the south of 
India, tend to confirm this hypothesis. In India itself cholera 
1ages almost exclusively amongst the native populations ; the 
English, who rende in large cantonments, where sanitary arrange- 
ments are scrupulously attended to, being seldom attacked. That 
cholera and intermittent fevers are propagated chiefly by bad 
water 1s apoint on which opinion is unanimous in that country, 
and the author’s personal experience places ıt beyond all reason- 
able doubt.—Elements of Brooks’s comet, by M. R. Radau. 
These elements, according to observations made at Cambridg® 
and Paris, are found to be :— 


T = 1885, August 10°30457 ; mean Paris time. 


x-Q2= 43 0 47 i 
Q = 204 33 7 > Mean equinox of 1885'0. 
t= 59 22 30 

logg = 987694 


—Note on a new stellar spectroscope, by M. Ch. V. Zenger. Thise 
instiument is constructed on a new goare and chiefiy m- 
tended to measure simultaneously and accurately the angle of 
position and the distance of double stars mtuated very close 
together.—-On the process of fertilisation in the Cephalopods, 
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by M. J-. Vialleton.—On the anatomical organisation of the 
ums in Cephalotus follicularis, by MM Jules Chareyre and 
Edouard Heckel 


BERLIN bd 


Physiological Society, July 31.—Prof. Fritsch spoke on 
the functions of the sebaceous glands, raising a protest against the 
conception, represented quite recently by Hen Unna, that these 
glands served only to lubricate the hairs, while the globiform 
glands, commonly called the sudortparous glands, lubricated the 
skin and induced the formation of the subcutaneons fat, and 
that, finally, the perspiration was discharged by the sweat-pores, 
or, rather, the extreme ends of the straight canals into which the 
sweat found its way out from intercellular spaces through the 
stomata. A whole series of anatomical, histological, and physio- 
logical grounds were brought for ward against this view both by 
the speaker and, in the course of the discussion on the subject, 
by Prof. Du Bois-Reymond, Piof. Waldeyer, Dr. Gad, and 
Dr. Lassar. All known observations and experiments were, on 
the contrary, they maintained, in favour of the view that the 
sebaceous glands provided fat for the skin, while the globiform 

ands hat the production of sweat assigned to them.—Dr. 

eyl reported on the results of a chemical examination of the 
cholesterin, the composition of which had not hitherto been 
ascertained, although this substance had been discovered more 
than a hundred years ago, and had since been traced in the 
most varied organs of the animal body and even in plants. 
The most searching investigation down to the present of cho- 
Jesterin had been made by Herr Zwenger, who, by treatment 
with sulphuric acid and nitric acid, had found combinations 
which he had distinguished and chemically characterised as 
cholesterylene and cholesterone. By iepeating these rj- 
ments Dr. Weyl had achieved much purer denvatives of the 
cholesterin, in particular chloric and bromic combinations, in 
very pure crystals, which rendered exact elementary analysis 
eee e. This led to the result that the derivatives of cho- 
esterin were found to be hydiocarburets belonging to the great 
class of the terpenes—-that is, they were products of condensa- 
tion or polymerisations of the simple terpene (CsH,). Even 
though ıt were not yet possible to state precisely the number of 
the C,H, which had become polymericed in the several 
cholesterin derivatives, the speaker yet thought he had suffi- 
cient ground for assuming that the composition (CsH,)"H,O was 
the one proper to the cholesterin itself. Substances which, both 
by their reactions and their percentage compositions, were denot- 
able as terpenes, might be obtained from the choleic 
acid, a circumstance which pointed to the more intimate 
relation between cholesterin and choleic acid —Dr. Biondi 
communicated the results of an vestigation canied out by him 
in the Institute of Prof. Waldeyer with a view to thiowing light 
on the ongin of the spermatozoids in the seminiferous canals—a 
mestion on which the views of physiologists were so widely 
ivergent. By appropriate use of appliances for hardening, 
fixing, and colouring, among which the advantages of Flemm- 
ing’s fluid had to be mentioned with quite special prominence, 
Dr. Biondi arrived at results which corroborated none of the 
views formerly put forth, but which explained the earlier 
observed facts, In accordance with these results it had been 
endeavoured diagrammatically to distribute the contents of the 
seminiferous canals into columns, which, proceeding from the 
wall towards the central cavity, might be grouped into three 
layers. In the first stage of development, a stage always met 
with, ın particular, in animals not yet ripe, the exteme layer 
lyıng on the wall of the canal consisted of round, primitive 
cells, the second layer, proceeding inwards, of round mother- 
cells, which were very rich in caryokinetic fi , and the third 
Tonermost layer consisted of a larger number of small round 
daughter cells In a second stage of development observable 
in mpe glands the nucleus of the daughter cells were seen 
converted into spermatozoids, the exterior half of the nucleus 
becoming the head and the other interior half the middle 
part and tail of the spermatozoon. The protoplasm of the 
daughter cells took no part in this transformation, and enveloped 
the bodies of the spermatozoa, making them cohere into bundles 
fiom which the tails of the spermatozoa projected towards the 
“central canal. These masses of protoplasm enveloping the 
bodies of the spermatozoa altogether resembled the figures 
deseribed*by the earlier observers as ‘‘ Spermatoblasten.” In 
this stage the ahove diagrammatically assumed column consisted, 
from the outside inwards, of the primitive cell, the mother 
s 


cell, and the bundle of spermatozoa. „In the next stage of deve- 
lopment the formation of the spermatozoa, erang always in the 
same manner from the nucleus of the daughter cells, was pushed 
farther outwaids, so that the column now consisted of but one 
large round cell on the outside and bundles of spermatozoa on 
the side The foi mation of the seminal corpuscles advanced still 
further, and at last the whole column, as far as the wall of the canal, 
consisted of spermatozoa, the bodics of which were agglutmated 
into bundles by masses of protoplasm, their tails being directed ın- 
wards. Primitive cells ont of neighbounng columns now inter- 
calated themselves between the wall of the canal and the 
spermatozoa, pushing the latter towards the middle. By the 
development of the mother and daughter cells the spermatozoa 
were quite pressed and discharged into the cential canal, The 
process thus desciibed then began anew. It must, however, be 
observed that in nature there was no separation into columns 
and layers such as was here diagrammatically described. It 
was oniy for the sake of clear representation that the processes 
succeeding each other in time were thus exhibited as divided in 

ace. Dr, Biondi had examined this structure of the semin- 
verous canals, and this development of the spermatozoids in 
the bull, the swine, the cat, the rabbit, the guinea-pig, 
the rat, and other mammalia; and m all these cases he 
had found alke the same results. Prof. Waldeyer testified 
that Dr. Biondi had attained to these results quite independently 
and had communicated and demonstrated them to him as 
early as February of this year. It was only on his advice that 
Dr. Biond: had further examined a longer series of animals 
before publishing his results. A few days ago, continued Prof. 
Waldeyer, he had received a letter from Prof. Grunhagen in 
Konigsberg, in accordance with which he (Prof. Grunhagen) 
had attained to the same results on spermatogenesis as had wr. 
Biondi, to whom, of the two independent discoverers, was due 
the title of priority.—Dr. Blaschko briefly explained a series of 
microscopic preparations he exhibited, which served to show 
that between the epideimis and the cutis there lay no cementing 
substance ; but just as it was long known that in the case of 
the epidermis cells they had processes grooving themselves 
digitately into one another, so here, too, the processes of the 
epidermis and cutis cells were seen to intertwine with one an- 
other and form a network, the meshes of which were particularly 
large in an edematous skin.—Dr. Lassar demonstrated micro- 
scopic preparations of skin which he had excided from a patient 
suffering under lichen ruber. In the copious protoplasm (the 
exudation of the inflammation) surrounding the canals of the 
epidermis there were seen, after colouring with fuchsine and 
Bismaick-brown, an uncommonly large number of micrococci, 
distinguishing themselves particularly by their remarkable small- 
ness, 
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MR. GRIEVE ON THE GAREFOWL 


The Great Auk, or Garefowl (Alca impennts, Linn.), its 
_ History, Archaeology, and Remains. By Symmgton 
Grieve, Edinburgh. 4to, pp. x. 141, and Appendix, 

pp. 58. (London: Jack, 1885.) 

GREEABLY to the wish of the editor of NATURE 
that I should notice in its pages the lately-published 
volume whose title stands above, I undertake a responsi- 
bility of a kind which is for me as delicate as can be 
imposed upon anybody. It has long been no secret that 
for more than five-and-twenty years—since, indeed, the 
premature death, in 1859, of my friend and fellow-traveller, 
the late Mr. JOHN WOLLEY—I have had it in hand to 
prepare and eventually to produce a monograph of the 
presumably extinct species of bird, into the investigation 
of whose history he had thrown himself with all the 
energy of his character. During that time I am not 
conscious of having ever lost an opportunity of adding to 
my store of information on the subject, in doing which I 
was for several years assisted by the zeal of the late Mr. 
G. D. Rowley; and, though always having in view the 
ultimate publication of the monograph ongmally con- 
templated by Mr. Wolley, I never hesitated to supply any 
inquirer with the particulars for which he asked—as may be 
seen on reference to the publications of Dr. Victor Fatio! 
and of Prof. Wilhelm Blasius*—both of whom I rejoice 
to think I was able in some measure to help. Neverthe- 
less, each attempt to elucidate the natural history of the 
Garefowl only added to the number of stil] unanswered or 
unanswerable questions relating to it ; and, amid numerous 
other ocqupations or duties, I have with difficulty been 
able to keep myself abreast of the ever-increasing contri- 
butions to the subject—many (I may say most) of them 
proving on investigation to have little or no foundation ; 
and those which had the least, or none at all, generally 
giving the greatest trouble. 

Apology, I feel sure, is needed for an introduction so 
egotistical as that contained in the foregoing paragraph ; 
yet without it, or something like ıt, I fear my remarks on 
the book before me may be misunderstood. The force of 
circumstances has compelled me to set up a very high 
standard; and, when that Standard has not been ap- 
proached by any writer on the subject, it is almost im- 
possible for me not to see his shortcomings, though many 
another man might find in him no fault at all. I there- 
fore wish at once torecord my opinion that in the present 
work the author has done the best that in him lies, and 
especially that his book, so far as it goes, is an honest 
book. If, after working at the subject for more than a 
quarter of a century, a man still finds himself unable, from 
one cause or another, to publish the results of his labour, 
it does not follow that he should be hard upon anybody 
else who, with perhaps as many distractions, makes a 
praiseworthy attempt to set before the world what is 
known of the lost species, though he may not have 


devoted to the task a tenth of the time. Moreover, Mr. 
1 Bull Soc. Orn. de la Smsse, ii. pt pP 5-70, 7785- 
"Ver. f. Naturw. sx Braunschweig, 1. pp. Boas Journ, Jur Orn., 
1884, pp 58-176 
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Grieve begins his preface with the words: “In submitting 
these pages to the public, the author has fears tltat they 
will not bear severe criticism.” I regret to say that 
regard to fruth obliges me to declare that this 1s so; but 
I have no wish to be the severe critic, and it will be best 
here to describe the plan and scope of the work, which is 
obviously well chosen. Mr. Grieve begins with a very 
appropriate dedication to Prof. Steenstrup, that venerable . 
biologist who first wrote a history!—he modestly called 
it only a “contribution” to a history—of Alca zimpennis 
that was in accordance with facts, and was worthy of the 
subject, of science, and of himself. The amount of 
indebtedness to him, due from all his successors in the 
investigation—but not always acknowledged—is not to 
be overrated. Hard as they may have found their 
work, it has almost entirely lain in clothmg the form 
that he constructed ; and, though there has been plenty 
of false tailoring, his outlnes have proved to be tree 
in almost every particular. In the dedication Mr. 
Grieve very justly states that he has not “much to 
relate that is new to British ornithologists ;” but his 
desire has been “to bring within the reach of all, mate- 
nals that at present are difficult of access.”? These pre- 
luminaries over, the’ geographical range of the species— 
first in American and then in European waters—is 
entered upon, care being taken to warn the reader 
against the popular misconception that it was ever 
a bird of the high north, and then is given a description 
of its remains as found in the New World and ın the Old. 
Under the last category come four chapters treating 
respectively of the discovery of its bones in Caithness, 
and in Oronsay, of the period to which the kitchen- 
midden on that island containing them presumably 
belongs, and of the single fragment found near Whitburn- 
Lizards, on the coast of Durham, by Mr. Hancock, which 
fragment, being the greater portion of the maxilla of what 
seems to have been an exceptionally large example, now 
in the Museum at Newcastle-on-Tyne, is very delicately 
figured (p. 64), After this Mr. Grieve enters upon a con- 
sideration of the bird’s habits and of the regions in which 
it hved, and then proceeds to catalogue at some length 
(pp. 76-114) its existing remains—whether bones, skins, 
or egg-shells. Then follow three chapters on the uses to 
which the bird was put by man, on the names by which 
it has been known, with their possible origin and meaning, 
and on the period during which it hved. No fewer than 
nine appendices are added—all more or less of the nature 
of pièces justtficatives—while an excellent index, with re- 
marks on the accompanying chart, completes the volume, 
which is illustrated by several woodcuts and a couple of 
coloured plates representing the two eggs that doubtless 
came to Edinburgh in 1819 with Dufresne’s collection, 
when it was bought by the University there, and, havi 
been transferred to the Museum of Science and Art in 
the northern capital, were first publicly noticed by Major 
Feilden in 1869. 

There cannot be a dispute as to the great pains which 
the author has taken with this work, but it would be in- 
expedient here to attempt any criticisms of its details, to 
an abundance of which exception may be taken. Thé 

1 Vidensk. Meddel. Naturh Forening i Kyobenkaon, 1855, pe gto ne 118, 


* Here may be added that, if report truly, so strong 
desire on che -patt of the author, that tho hoole is sold,to the pable at i 


than cost price. 
AR 


— 





fact seeps to be that up to a certain point the story of the 
Great Auk can be worked up and told by any one willing 
to labeur at it. Beyond that point the difficulties begin. 
Mr. Grieve appears to be hardly aware of thé existence 
of these difficulties, though some of them have been 
hinted at, if not pomted out, by his predecessors. The 
most serious charge that can be brought agaist him is 
that he has needlessly raised fresh difficulties for future 
investigators. Mistakes that have taken years of labour 
to correct, and the correction of which has been pub- 
lished, are again set agoing, just as if no progress in that 
direction had been made; and, even worse than this, 
some new assertions, or at least suggestions, are hazarded 
that have, I am persuaded, no firm ground. No doubt 
on some of these points I may be prejudiced; but 
according to my knowledge I perteive that on too many 
questions Mr. Grieve has been unable to distinguish 
bétween good evidence and bad. However, there 1s in 
this book a distinct gain to all historians of the Gare- 
fowl, and that ıs the information here first placed on 
record by Mr. Champley of Scarborough, who 1s known 
to have interested himself for many years ın all that con- 
cerns this species. 2 

I most sincerely wish that I could accord higher praise 
to this work than I have been able to do, for Mr. Grieve’s 
enthusiasm in the cause deserves greater success. It is 
seldom that any one but a Fennimore Cooper or 4 
Charles Kingsley feels the romance that clings around the 
history of an expiring race. Most men—men of science 
especially—nowadays believe in the survival of the fittest, 
and are content to let the dead bury their dead. The 
moral lesson I do not venture to diaw, and in conclusion 
have only to ask pardon of the readers of NATURE for 
putting myself so forward ın this article. 

ALFRED NEWTON 





“THE WAVE OF TRANSLATION” 


The Wave of Translation in the Oceans of Water, Air, 
and Ether. By John Scott Russell, M.A, F.RS, 
(London: Trubner and Co, 1885.) 


HE late Mr. J. Scott Russell was one of the most 
prominent and gifted naval architects which this 
countiy possessed in the middle of the present century. 
His name will long be remembered as the builder of the 
Great Eastern, the early advocate of the longitudinal 
system of framing iron and steel ships: the ingenious 
and eloquent expounder of the “wave-line” principle 
of design; and for many improvements in the theory 
and practice of 1ron steamship construction. His person- 
ality was at once striking and attractive, and his abilities 
were of an original and versatile kind. He was the author 
of a massive work upon naval architecture; and of 
numerous papers read before various learned societies. 
No one exercised greater influence than Mr. Scott Russell 
in promoting the cause of scientific education in naval 
architecture, and ın. stimulating and helping students, by 
numerous speeches and writings, to acquire a general and 
clear knowledge of the laws upon which the qualities of 
ships depend. 
Mr. Seott Russell’s writings were always interesting. 
He possessed the rare faculty of making the driest and 
most ees of subjects intelligible, and even 


e 


fascinating. Where he may not be correct in the hypo- 
theses, or justified in the sweeping generalisations, he 
sometimes hastily put forward, he is usually suggestive, 
and provocative of thought upon the part of his readers. 
He was a vigorous and clear—though with a tendency to 
be a too rapid—thinker; and there are no writings upon 
naval architecture which have the power of fixing the 
attention and stimulating the intellect in a greater 
measure than those of Mr. Scott Russell. 

We regret to say that the present work 1s not likely to add 
to the reputation of its author. It exhibits fs défauts de 
ses gualités in their most pronounced form ; and if we were 
asked for an example of Mr. Scott Russell at his very 
weakest and worst we could hardly do better than refer to 
that portion of this book which has not been before pub- 
lished. One-half of the volume ıs devoted to a reprint of 
the Report made by Mr. Scott Russell to the British Asso- 
ciation in 1842-43, in which a description 1s given of the 
“solitary wave of translation,” which he discovered for 
himself in 1834, and the properties of which he did much 
to investigate and make known. This Report is not only 
printed #2 extenso, but Part I. of the work consists exclu- 
sively of extracts from it. Thesame matter appears twice 
over—once as Part J. of the book, and once as portions of 
the British Association Report. The Report describes 
the knowledge possessed by Mr. Scott Russell in 1843 of 
“the varieties, phenomena, and laws of waves, and the 
conditions which affect their genesis and propagation.” 
This may be interesting from a biographical point of 
view, but its present scientific value ıs not great. Many 
things have happened since the date of this Report, 
such as the theoretical investigations of Airy, Stokes, 
Rankine, Froude, eminent French mathematicians, and 
others; and numerous observations have been made of 
the forms and properties of waves by scientific officers of 
our own and foreign navies. These constitute a mass 
of information which the present work completely 
ignores. 

One half of the book is taken up with the reprint of the 
British Association Report referred to, and with those ex- 
tracts from it of which Part I. ıs madeup. The remaining 
half contains the only new matter now published. This 
is divided into two sections, one being “on the analogy 
between the solitary wave in water and the sound wave in 
air,” and the other “on the great ocean of ether and its 
relation to matter.” The lass said of these chapters the 
better. The following is an instance of how Mr. Scott 
Russell frames a theory or invents a hypothesis : “I am so 
impressed with the truth of this law, that the velocity of 
this solitary wave in any fluid is due to the depth of the 
fluid in which it moves, whether thick or rarefied, that I 
hazard the hypothesis, that in the unknown element which 
pervades the universe, and which, though unknown, is the 
cause and medium of the most familiar phenomena of 
everyday life, proceeding ofi the same basis of*calculation 
as in the air and water occurs, we, shall find that the 
ethereal ocean should be given a height of 5,000,000,000 
miles, and that the corresponding velocity of the solitary 
wave through that ocean would be 1,000,000,000 feet per 
second.” 

An atomic theory is framed upon the following basis : 
“The law of attractive force in the atom, in conformity 
with the law of Newton, is according to the sguare of the 
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nearness, and I propgse to take as the law of repulsive 
force, the cude of the nearness. I think I am justified 
in taking this as the true law of repulsion of atoms of 
matter, because I find from the researches of eminent 
chemists that all free gases do so expand as to double 
their bulk by an increase of the distance of the particles, 
1n the ratio of the cube of their nearness, or as 111 cube 
to 367.” Then the theory of heat that is put forward ap- 
pears to be a kind of material theory : “ We may therefore 
define heat as the effort of ether to resist crowding. ... 
Ether existing all around us in a normal state may be 
called free ether. Ether enclosed by force in limited 
space surrounded by material atoms 1s mprisoned or stored 
ether; its greater or less degree of crowding or storing 
means degrees of heat, and the quantity of crowding 
among the atoms indicates the specific heat of these 
atoms, and sometimes the specific heat of that kind of 
matter.” 

One more extract and we have done :—“ Even Sir 
Isaac Newton’s calculations of the speed of sound fell 100 
feet short of the truth, and therefore corresponded to an 
error of a mile in the height of the atmosphere, and he 
could invent nothing better to account for the error than 
this sudden inflammation of the atmosphere. To this the 
reply 1s that the existence of the solitary wave of transla- 
tion was not known to Newton, that the nature of its 
genesis and propagation could not therefore be calcu- 
lated ; but that present knowledge of the nature and laws 
of this wave completely explain and accurately measure 
its phenomena without the introduction of any hypo- 
thesis contradicted by fact.” 

We have said enough to show the character of this 
treatise, and we will conclude by repeating that we are 
sorry to see a posthumous work by so eminent a man as 
the late Mr. Scott Russell, containing nothing more to 
justify ite publication than a reprint of his well-known, 
and imperfect, views in 1843, upon wave motion, and a 
fanciful interpretation of great physical laws. It is a pity 
that greater skill and discretion were not brought to bear 
upon the production of this volume. 





OUR BOOK SHELF 


Publication of the Norwegian Commission of the Measure- 
ment of Degrees in Europe. (1) Geodetical Operations, 
Part IV. (2) Tidal Observations, Part III. 


THE first of these publicatiogs contains an account of the 
northern portion of the trigonometrical work undertaken 
to connect the side Stokvola-Haarskallen with the side 
Spaatind-Neeverfjyeld. The former side is directly con- 
nected to the base measured ın 1864 near Levanger, as 
described in Parts I. and III. of the “ Geodetical Opera- 
tions.” ° 

A trigonometrical survey of this part of the country 
had already been made ın 1835-6 by Gen. Broch, and it 
was at first hoped that this survey could be utilised, but 
on closer investigation it was found that the observations 
were not bf sufficient precision to meet the requirements 
of the Commission for the Measurement of degrees in 
Europe, for which this work was to a great extent under- 
taken. The old stations were, however, utilised in the 
northern part of the trangulation ; there the signals were 
well-built masonry cylinders In the southern portion, 
however, the stations had ın many cases entuely dıs- 
appeared and had to be reconstructed. A careful descrip- 
tion of each station’is given, and in every case, «vith one 
or two exceptions, the signal could not be placed at the 


NATURE 


(ee <i EAEE pi ns i lr ler at a are Pl ei E E A 


547 





centre of the station; the usual measurements-for reduc- 
tion were therefore made, and apparently with rMore than 
usual care. The observations were taken with a 10-inch 
universal instrument made by Olsen and with a°12-inch 
theodolite made by Reichenbach. It would appear that 
the graduation of these instruments is not of a very high 
order ; at any rate, the differences in the readings are 
rathe: large, frequently exceeding 10”: but in extenuation 
it must be said that the mstruments weie too small for 
the work and that the observations were made under con- 
siderable difficulties, owing to sea-fog and snow. There 
1s nothing special to remark in the method adopted to 
adjust the obse: vations, it being the usual method founded 
on the principle of least squares. It is shown that the 
mean error of the finally-adjusted angles is 
o”'547 + o” 029. 

A diagram of the triangulation is given, from which 
it is seen that most of the tnangles are well-condi- 
tioned ; a few, however, are more elongated than they 
should be for good work, the triangle Munken, Stokvgla, 
Haarskallen, especially so; for instance, the angle at 
Munken is 5° 12’ 577416. It should also be observed 
that several of the stations are determined by only two 
intersections. The longest side measmes about sixty 
miles. 

The second publication 1s the third report of the Nor- 
wegian tidal observations, and contains the results of the 
work done at Oscarsborg in 1880-1 and at Stavanger, 
Bergen, Kabelvaag, and Vardo in 1883 This report 1s 
simply a continuation of Reports I. and II, already 
noticed in NATURE; it contains nothing but tables, and 
there 1s nothing in 1t that calls for special notice. 





LETTERS TO THE EDITOR 


[The Editor does not hold himselfresponsiblefor opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 
that tt is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


On the Influence of Wave-Currents on the Fauna of 
Shallow Seas 


For many years past I have endeavowed, without much suc- | 


cess, tocall attention to the widely-spread influence of waves on 
the bottoms of shallow seas. To the geologist this action signi- 
fies denudation, and accounts, among other things, for the 
wholesale destiuction of marine fauna so often exemplified in 
the rocks. To the zoologist ıt siguifies a factor in evolution of 
immeasurable magnitude. 

On seeing the abstract of Prof. Moseley’s lecture on the 
fauna of the sev-shore in NATURE, I troubled you with my 
letter of July 6; now that the full report has appeared equally 
reticent as to the sigmficance of wave-cwrents, I ask leave to 
add somewhat to my former letter. 

The difficulty in arousing interest in this subject arises from 
the fact that, though the phenomena of wave-disturbance are 
well known to mathematicians, natural history text-books com- 
monly agree in asserting either the non-existence, or unimpogt- 
ance, of such disturbance. Thus the question has remained 
unheeded. 

My own expeutence in the matter 1s as follows -—Holding the 
orthodox view of the peaceful repose existing on the sea-bottom, 
I commenced cruising, some twenty years ago, on that excellent 
natural experimental tank, Torbay. I soon found, to my sur- 
prise, that the local fishermen and dredgers were as confident 
that the waves grently disturbed the bottom as naturalists were 
of the reverse. Having kept my eyes open in this direction, J 
submitted a paper to the Devonshire Association in 1878, de- 
sciiptive of the levelling action of the waves on the, six-fathom 
aea of Torbay (Trans. Dev. Assoc., vol. x p. ¥82). - 

With the kind assistance of Lord Rayleigh el was enabled to 
show that theory and observation were in complete apoords a 
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to the ene evinced by the waves in the particula: instance 
under consideration. . 

Having learned from Lord Rayleigh that wave-action at the 
sea-bottem takes the form of 1eciprocal currents, I was led to 
make some experiments and observations on the formation of 
ripple-mark. In the course of this investigation I was soon 
impressed with the conviction that these alternate curents held 
at their mercy the marme fauna exposed to their attacks, and 
that the zoological side of the problem was at least as important 
as the geological Accordingly, an outline of the subject ın its 
zoological aspect was included ın a paper on mpple-ma:k read 
to the Royal Society in 1882 (Proc. È S., vol. xxuv. p. 1). 

Having come into possession of confirmatory evidence of the 
action cf waves at a depth of fony fathoms in the English 
Channel, I submitted the facts to the British Association at 
Southampton in the same year, 1882. This paper, sent in to 
Section A, was handed on to Section C, a mathematical friend 
suggesting to me the reason, and a very good reason too, that 
mathematicians required no evidence on the point contended 
for. However, the transfer only went to prove that the geo- 
logists were as sceptical as to the existence of wave-action at 
forty fathoms, as the physicists were satisfied as to that fact. 
Tins paper, amplified, appeared “in the Transactions of the 
Devonshire Association for 1883 (vol. xv. p. 353). 

The zoological aspect of the question was submitted to the 
British Association at Southpoit in 1883; and again to the 
Linnean Society in 1884, m a paper ‘‘On the influence of 
wave-currents on the fauna mbhabiting shallow seas” In this 
paper, profiting by experience, I made no attempt to prove the 
fact of wave-action from observation, but relied entirely on a 
valuable letter with which I had been favoured by Prof. Stokes, 
Sec.R S. Neither at the British Association nor at the Linnean 
Society was any exception taken to my arguments in support of 
the importance of wave-action on the fauna affected ; nor, so far 
as I am aware, has my position been shaken since. Now that 
Prof. Moseley’s important lecture has appeared, discussing the 
fauna of the sea-shore without reference to the ever-regulating 
wave-currents, there is considerable 1isk that less experienced 
students of natural ‘history will in hke manner pass over this 
promising field of research as not worthy of their attention. 

Prof. Moseley states, and states truly, that the littoral fauna 
1s adapted in various ways to withstand ‘‘the action of the surf, 
the retreat of the tides, the numerous enemies”; but, beyond 
the reach of surf and tidal fall, agents which only affect the 
narrow belt of sea contiguous to the shore, the alternate curients 
set up by ocean waves search out the armour and test the 
defences of all small animals living on those extensive marine 
areas, exposed. to the ocean swell, where the depth of water does 
not exceed fifty fathoms. 

With nepert to enemies, the waves themselves are perhaps 
the most formidaþle, as they attack and occasionally destroy 
whole colonies at once, whereas piedatory foes rather affect the 
individual. For instance, let such helpless mollusks as Aplysia 
or Pleurobranchus wander over the sandy bottom of Torbay, as 
they sometimes do: the first easterly gale will sweep them out 
of existence. In fact, the waves so invariably prevent Aplysia 
punctata growing to its full size on the British coast, that a full- 
grown specimen taken in protected Guernsey waters has been 
considered a distinct species—viz. A, depans. Similar large 
specimens have occurred under the shelter of the Torquay har- 
bour works, but these, by a series of odontophores and shells, I 
have been able to connect with the common 4. punctata. 

Prima facie it would appear that the shells of certain mollusks 
are more especially adapted to resist animate foes; but a close 
examination will often prove the contiary. , Take the cases of 
the oyster, mussel, venus, and limpet: these mollusks are all 
hglpless in the presence of their living enemies: the oyster 
perishes by the attacks of boring-sponges ; the mussel is de- 
stroyed wholesale by starfishes ; the venus is perforated by car- 
nivorous gastropods at their leisure; whilst the limpet, easily 
detached when taken unawares, is said to be destroyed. by birds. 
All four are, however, admirably adapted to resist wave-currents, 
each in its respective habitat. 

The conclusion that the shells of mollusks are so constructed 
as to have comparatively but little reference to living foes 1s 
qipported by the interesting fact mentioned by Prof. Moseley, 
that hard shells tend to disappear in pelagic and deep-sea regions, 
That is to gay, they disappear where predatory enemies abound, 
but where the great non-predatory enemies, the waves, are 
powerless or not existent. Occasionally we find the supposed 


protection against living enemies to be greatly in excess of 
requirements—+.g. the case of the solen, “whose power of burrow- 
ing 1s far greater than requisite for escape from birds, but which 
1s none too great for the evasion of waves and currents tearmg 
away the sand in which the mollusk dwells. 

Wave-action tends to differentiate species. This can be seen 
in such obvious cases as Cardium aculeatum and C. norvegicum, 
Venus dione and V., chione. One of each of these pairs has 
chosen the mooring method of defence with anghor-like spines, 
the other that of facile penetration with smooth, unresisting 
shell surfaces. As these two methods are opposite in action 
and any compromise tends to inefficiency, the wave-currents 
must necessarily influence the mollusks in the direction of 
diveigence. 

Instances of habits and forms protective against wave-currents 
could be multiplied almost ad infinitum, and, as the subject is a 
very interesting one, I still live in hopes that ıt may Phas be 
taken up and worked out by trained observers qualified for the 
task. ARTHUR R. Hunt 

Torquay, September 28 





Prehistoric Burial-Grounds 


THE account given in this week’s NATURE (p. 518) of the dis- 
covery of a prehistoric burial-giound at Pitreavie has recalled 
to my memory the description of a similar find made in the 
eleventh or twelfth century by the monks of Noyon, and related 
to us us by Guibert, who was abbot of this foundation at the 
time. I believe that it is the earliest detailed account of any 
such discovery that has come down to our days; and it will be 
noticed that the leading features of this cemetery are almost 
exactly identical with those of the Pitreavie one. I am not 
aware that this passage has attracted the attention of modern 
writers upon prehistoric times. 

Guwibe:t, the author quoted, was born in 1053 and died in 
1124, having been Abbot of Noyon for about twenty years. 
After statmg his own conviction that his monastery was 
extremely old, he continues — 

“Quam opinionem, si nulla litteralis juvaret traditio, sup- 
peteret profecto affatim peregrina, et non, putamus, Christiani 
nominis sepulchrorum inventa contextio Circa enim ipsam et in 
ipsa basilica tantam sarcophagorum copiam conjunxit antiquitas, 
in multam loci famositatem tantopere expetit, cadaverum inibi 
congestorum commendat mfinitas. Qura emm non in morem 
nostrorum ordo dtsponitur sepulchrorum, sed circulatim in 
modum corolle sepulchrum umus multa ambiunt, in gusbus 
quedam reperiuntur vasa, quorum causam nesciunt Christiana 
tempora. Non possumus aliud credere nisi quod fuerunt 
gentum, aut antiquissima Christianorum, sed facta gentili more.” 


GUIBERTI Novig. de Vita Sua, L. ii. cap. 1. 


I may add that in Guibert’s time there was a very old written 
tradition which ascribed the foundation of Noyon to a certain 
“rex insulee Britanniz,” who was (so ran the legend) a con- 
temporary of our Lord’s. This tradition is, of course, worthless 
from a historical point of view, but certainly testifies to the 
extreme antiquity of the place; and shows that, long before 
Guibert’s time, the inhabitants of Noyon had dim recollections 
of their prehistoric greatness, Whıch naturally, in an age of 
Chnistian credulity, centred around the era of our Lord. 

T. A. ARCHER 

158, Walton Street, Oxford, September 30 





MARS, YUPITER, AND SATURN 


W ITH Mars, Jupiter, and Saturn in the morning sky 

the telescopist has a varied assortment of brilliant 
objects to which he may deyote his attention. The great 
distance of Mars during the ensuing opposition will have 
the effect of lhmiting the apparent diameter to a low 
value, but the chief markings are so conspicuous as to be 
visible notwithstanding this inimical effect. Indeed 
during the preceding opposition, which was equally un- 
favourable, some of the more delicate features appear to 
have been recovered. At Milan Signor Schiaparelli has 
partly confirmed his previous results as to the singular 
duplication of the “ canals,” and Mr. Knobel has obtained 
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a series of valuable sĦetches, which are reproduced in the 
last volume of the Memoirs of the Royal Astronomical 
Society. With regard to Jupıter the declination of the 
planet will be somewhat less than during the opposition 
of 1884-5, but the configuration of the belts and the pecul- 
arities of the vanable spots will doubtless continue to be 
exhibited with nearly similar prominence as in previous 
years. Saturn} situated in Gemini, and having consider- 
able N. declination, will present a grand display, the rings 
being still widely open and inviting that close and sys- 
tematic scrutiny which is so much needed either to affirm 
or negative some of the questionable details suggested by 
recent observations. 

Observers of Mars are extremely fortunate mm possessing 
such valuable memoirs and charts as those of Schiaparelh, 
Terby, Green, and others, which form a comprehensive 
and accurate basis of future reference and comparison. 
The seeming permanency of the chief lineaments on 
Mars and therr distinctness of outline have permitted 
observers to assign their forms and positions with great 
nicety. But this has been found practically impossible 
in respect to any of the other planets of our system. 
Their markings are of so variable a tendency or so un- 
certain and 1ll-defined, owing probably to their atmo- 
spheric character, that it is out of the question to frame 
representative views that will serve to express the appear- 
ances observable at any future time. We have accumu- 
lated a vast number of delineations, including many 
peculiar forms, but these exhibit so much discordance as 
to prove that any attempt to arrange them with the same 
consistency as those of Mars must for the present be 
utterly futile. 

What 1s essentially required in furtherance of our 
knowledge of areographic features are delineations im 
which the more delicate alternations of light and shade 
are faithfully portrayed. The ensuing opposition, though 
not offering the most favourable inducements for attain- 
ing this end, may yet be utilised as hkely to afford its 
share of corroborations to old features and perhaps indi- 
cate some modification of the outlines attributed them 
by former, observers. Mr. Marth’s valuable ephemerides 
in the Monthly Notices supply the data wherewith the 
pea of certain prominent markings across the central 

e may be readily calculated from night to night. 
Drawings effected at the telescope and subsequently 
attested by the charts, or independent Poe made 
on the basis of the new drawings and then compared 
with previous work will be important as furnishing fresh 
conhrmations and additions to oldrecords. Whatever plan 
is adopted, observers must not regard existing delinea- 
tions as perfectly reliable and prejudice the judgment by 
endeavours to discern the outlines of the spots precisely 
as they have already been figured. Our work should be 
pursued apart from such influénces, the aim being rather 
to correct and extend past results, than to follow them 
with implicit faith and mould our new seeings on the 
same pattern. Though much has been accomplished by 
the consecutive labours of the many able and earnest 
students of Martian features, the present state of our 
knowledge is not only incomplete, but considerable un- 
certainty exists as to the more difficult formations com- 
prised in the physica] aspect of this planet. 

Jupiter, with so great a diversity of atmospheric pheno- 
mena, some of them rapidly vanable, and all influenced 
by the quick rotation of the planet, gives prospect of 
being the subject of increased investigation, Late in the 
preceding opposition the great red spot which had so 
nearly disappeared and bids during the winter of 1884-5, 
assumed the appearance of a red ellipse with interior 
light cloud, showed unmistakeable evidences of increasing 
condensation. The ellipse grew perceptibly darker, and 
the centréf light cloud disappeared, so that at the end of 
the opposition the spot had almost regained the striking 
aspect it presented a few years ago. The question now 


is has this well-known feature continued to gait ascend- 
ancy during the time the planet has been lost in the sun’s 
rays? Opservations in October will furnish a definite 
answer to this question, and the planet should be con- 
fronted with our best telescopes as early as possible, so 
that the necessary evidence may be obtained. The spot 
will pass éhe central meridian of Jupiter at about the 
following times, and ought to be well seen in small instru- 
ments unless some great changesin an unexpected direc- 
tion have affected its position or appearance in the intenm 
cn oa last observation made here on the evening of 
yor 


inte Red Spot Date Red Spot 
‘bs Central vas Central 
Oct 7 . 18 34 Oct. 29 .. 16 48 
IZ .. IF 43 31 . 18 26 

I7 .. I6 52 Nov. 3 .. I5 56 
19... I 30 5 69 34 

24 . I7 39 Tow 19 13 

26 .. IQ 17 Io n I6 4? 


With refeience to the white spots bordering the dark 
belts, and the other definite markings, they will doubtless 
be remarked as heretofore Their singular v ies of 
motion and appearance call for renewed study. The 
varying intensity and colour of the belts and their dis- 
position in latitude should be carefully assigned on 
several dates during each opposition. If this method 
could be persistently followed during many years it 
would supply the material either for tracing out periodical 
recurrences, or proving such changes to be intermittent 
in character. 

During the past opposition of Jupiter much attention 
was directed to the transits of the satellites and their 
shadows. When near mid-transit, III. and IV. are often 
seen as black spots, I. is visible as a grey spot, while II. 
is rarely, 1f ever, visible otherwise than as a bright spot. 
These anomalies have never received a satisfactory ex- 
planation, and further observations are much required as 
to the relative tints of the satellites when on Jupiter and | 
the variations noticeable in different transits. 

Saturn, though not presenting such an extent of con- 
spicuous detail as Jupiter, is yet equally deserving of 
systematic study. The rings and numerous array of 
satellites compensate for lack of detail in the belts. The 
outer division in the ring, called after Encke, supplies us 
with a crucial test object, and one which perhaps has 
originated more difference of opinion amongst observers 
than any other planetary detail of which the existence 
is well assured. Ether this division must be liable to 
fluctuate at short intervals or the evidence afforded by 
various telescopes is most conflicting, and suggests how 
careful we should be before accepting individual results 
when not corroborated or supported by undeniable 
testimony. 

During the last few oppositions a very definite narrow 
dark belt has bounded the southern side of the equator, 
and this has attracted more comment than usual owing 
to its compact and very obvious appearance. This belt 
exhibits no distinct spots, though one or two observers 
have delineated it with marked condensations. The 
fainter belts nearer the pole are so very feeble that their 
existence 1s sometimes questionable. Indeed the features 
of this planet are of extreme delicacy, and require not 
only very steady air but a thoroughly good eye and in- 
strument to trace them in their more mmute forms. 
Some of them are doubtless variable and have given rise 
to the contradictions we have referred to. As to the 
satellites they comprise test objects for telescopes of all e 
calibre. The identification of these bodies may be suit- 
ably effected at any hour by means of Mr.+Marth’s 
ephemerides (Monthly Notices, June, 1885). 


W. F. DENNYNG 
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AADIANT LIGHT AND HEAT? 
d I. (Continued) 
Absorption— Terrestrial Applications." 


[ET us next consider the absorption spectra of sub- 

stances, that 1s to say, the absorption hnes which 
substances at ordinaiy temperatures produce in the 
spectrum of light from a high temperature source, such as 
the sun or the electric arc. This absorption may either 
be general or selective ; it may be spread over a lage 
portion of the spectrum, or it may act specially over a 
very limited district or line. It is in the latter case that 
we derive most advantage by studying absorption spectra, 
and there are many substances which may be known at a 
glance by means of their peculiar absorption. Professor 
Stokes has shown, for instance, that blood may at once be 
distinguished from other solutions of similar tint by means 
of the characteristic dark bands which it produces By 
means of a spectrum microscope Mr. Sorby thinks that 
the thousandth part of a grain of blood may be detected, 
and the same observer asserts that wines of different 
vintages can easily be distinguished from one another m 
the same way. It thus appears that the absorption 
spectrum may in many cases furnish us with an efficient 
and simple means of ascertaining adulteration, for the 
presence of inferior substances which escape detection by 
the taste or sight will at once be recognised when spectrum 
analysis is employed. Russell, Gladstone, Abney, Festing, 
and others have studied with much success the spectra of 
solid and liquid bodies. 

The absorption spectra of gases and vapours at low 
temperatures have been studied by various physicists, and 
amongst them by Janssen, Roscoe, Schuster, and Lockyer. 
Brewster, as we have seen, was the first to observe 
.the effect produced on the solar spectrum by nitrous acid 

_ gas; other gases have since been tried in the same way, and 
many of these give out channelled or fluted absorption 
lines similar to those given out by nitrous acid gas. 
In fine, various researches lead us to conclude that 
gases, and more especially vapours, are in a state of greater 
molecular complexity at a low than at a high temperature, 
for at a low temperature they have a promment absorp- 
tion for many kinds of rays, whereas at a high temperature 
they have no such strong absorptive power, but absorb 

. and radiate only a few definite spectral lines. 

This simplification produced in spectia by the rise of 
temperature has been greatly insisted on by Lockyer, and 

-will again come under our review when we have discussed 
the celestial applications of spectrum analysis. 

Meanwhile Dano do better than quote the words of 
Lockyer ın his Treatise on the Spectroscope and ıts 
applications (NATURE Series) :—“ We may state generally 
(says that observer) that beginning with one element in 
its most ranfied condition, and then follewing its spectrum 
as the molecules come nearei together, so as at last to 
reach the solid form, we shall find that spectrum become 
more complicated as this approach takes place, until at 
last a continuous spectrum 1s reached.” 

Before concluding this division of my subject, it will be 
necessary to allude to the absorptive effect produced by 
«he earth’s atmosphere on the light and heat of the sun. 
This is a pomt of great practical as well as scientific 
importance, more especially if we reflect that the atmo- 
sphere is a covering of variable composition, and that the 
variable element (aqueous vapour) is one which no doubt 
exercises a large absorptive influence upon the tays of the 
sun. But there is another element of variability in the 
sun itself, for we more than suspect that the amount of 

e radiant energy which we receive from our luminary 
depends to some unknown extent upon the state of his 
surface, and may thus be different in years characterised 
by a maximum number of sun spots, and m years charac- 
terised by a*smaill number of these phenomena. An 
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additional complication is introducefl by the suspicion that 
one of these causes of variability may react upon the other in 
such a way that in those years when the radiation of the 
sun is intrinsically most powerful (if there be such) an ab- 
normally large amount of aqueous vapour may be dis- 
solved 1n the air, so that we may have on such occasions 
an increased absorption as well as a large intrinsic radia- 
tion, and the one of these causes may fhus, to a great 
extent, cover or conceal the other. 

Bearing these points in mind, I shall divide my remarks 
into two sections. I shall treat, zu ¢he first place, of the 
means which we have at our disposal for estimating the 
whole amount of radiant energy which reaches us from 
the sun at any station, whether this be near the level of the 
sea or at an elevation above it. s 

In the second place, I shall allude to the means we 
have at our disposal for estimating the amount of any 
one kind of radiant energy that reaches us from the sun. 

An instrument by means of which we may ascertain 
the amount of the sun’s radiant energy is called an 
Actinometer. 

I have recently suggested such an instrument for 
measuring the heating effect of the sun, which has been 
tned at various stations, and appears to work well. It 
consists of a thick hollow cube of brass, surrounded with 
felt, and then again with a covering of polished brass. 
Into the interior of this chamber a suitable thermometer 
is inserted, its bulb being exactly in the centre. There is 
a small hole in one of the sides, through which the heat 
of the sun condensed by a lens 1s made to fall upon the 
bulb of the thermometer, the instrument having a motion 
in altitude and azimuth so as to enable it to catch the 
sun readily. The exposure is made for a definite time, as 
given by a good chronometer, 

Instruments of this kind have been established in 
vanious places and at various elevations, and we shall 
certainly be able to derive fiom them information of im- 
portance as regards the meteorology of the place. To 
what extent we shall be able by their means to separate 
between the two apparent causes of solar variability, 
namely, that due to an intrinsic change in theesun itself, 
and that due to a change in the constitution of the earth’s 
atmosphere, is perhaps an open question, It may be 
hoped that such an instrument may at least enable us 
to advance the problem, even if it prove insufficient to 
bring it to a complete solution. 

Again, Professor Sir Henry Roscoe has invented an 
instrument intended to record the effect of the sun in 
blackening chloride of silver. He is able to prepare a 


1 paper of a standard sensitiveness, which, by an auto- 


matic arrangement, 1s exposed for known intervals of 
time. This 1s an instrument from which we shall no 
doubt obtain valuable information, more especially as the 
more refrangible rays of the sun play an important part 
1n terrestrial economy. Still, however, it does not at first 
sight escape the objection above mentioned, or enable us 
to discriminate between the two apparent causes of solar 
variability—the celestial and the atmospheric. 

It has been remarked by the Solar Physics Com- 
mittee, in their report to the Bntish Government (page 
65) that by comparing with a standard certain defi- 
nite regions of the solar spectrum, unabsorbed by any 
of the constituents of the earth’s atmosphere, we might 
be able to ascertam any variation in the quantity or 
in the quality of the true solar radiation. This leads 
me to inquire what means we have at present of 
estimating the amount of any particular kind of ray 
which we receive from the sun In the first place, 
we have the recent extension by Captain Abney of the 
powers of photography, in virtue of which it is not too 
much to assert that we can now obtain a complgte map of 
the solar spectrum, with its absorption lines extending 
greatly beyond the visible spectrum on either side. 
We have also the invention and successful construc- 
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tion by Professor Langley of his Bolometer, which 
1s an instrument for detecting and measunng small 
uantities of radiant heat much more sensitive than the 
thermopile. It depends upon the fact that the electrical 
resistance of a metal is increased as it rises in temperature, 
Suppose, now, that two circuits conveying equal and 
opposite currents meet in a galvanometer, the needle will 
of course remain at rest. If, however, a portion of one 
of these two circuits be heated, its resistance will be 
increased, and the current passing through it will thus be 
diminished. The two opposing currents will now no 
longer balance each other, and in consequence the gal- 
vyanometer needle will be deflected. 
In the bolometer the two circuits each contain a sheet 


, of extremely thin platinum foil, so that a very small 
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quantity of radiant heat falling upon these may produce a 
These sheets may be compared to 


considerable result. 







shaded curve above the spectrum represents tie obser- 
vations made by Professor Langley with his Bolometer 
at the foot of the mountain. We have next a* dotted 
curve derived from observations at the top of the moun- 
tain, and, finally, another representing the probable curve 
of solar energy above the limits of the atmosphere. It 
follows from these curves that if we could view the sun 
beyond the limits of the atmosphere the light would be 
decidedly blue. 

There can be no doubt that the improved process of 
photography devised by Captain Abney, and the Bolo- 
meter of Professor Langley, furmsh us with excellent 
differential instruments by which we may compare at 
any place and moment the relative distribution of solar 
energy over the various parts of the spectrum. 

If either of these observers could produce such a 
uniformity in his process that his results of to-day should 
be exactly comparable with those ten or twelve years 
afterwards, then his method would go far to obtain for us 
the requisite information regarding solar variability. But 
l fear that we cannot expect this, at any rate for some 
time to come. As it 1s, we learn by the foregoing diagram. 
what are the regions of the solar spectrum most affected 
by the selective absorption of the components of the- 
earth’s atmosphere, for Professor Langley 1magines that 
the gaps in the shaded curve are caused by this means. 

Let me now venture, in conclusion, to make the following 
suggestion. By aid of the information furnished by the 
instruments now described, let us select certain regions of 

the spectrum for which in the shaded curve there are no 

aps, and in the spectrum below ıt no corresponding dark 
ines ; that is to say, regions for which there 1s no selective 
absorption. Now let us throw the energy from these 
selected regions either upon the standard sensitive paper 

of Roscoe’s actinometer, or upon the thermometer of a 

suitable heat-actinometer, or upon both. 

We shall by this means greatly simplify the probleny 
under consideration, since these instruments will now be 
recording the intensity from year to year of those por- 
tions of the solar spectrum which are not subject, as 
far as we know, to selective absorption from the variable 
constituent of the atmosphere of the earth. i 

lt is possible that the rays which blacken chloride of 
silver are rays on which this variable constituent exercises 
little or no selective absorption, although the general 
absorption of these rays is no doubt very considerable , 


N a, 


Fic 10 


in this case no special adaptation to the chemical actino- 


meter would be necessary. ° 
To conclude, I think we may entertain a well-grounded 


the two faces of the pile, and if the one be heated we 
shall have a current in the one direction, while if the 
other be heated we shall have ea current in the opposite 
direction. By this instrument Professor Langley has 
determined with much precision the exact distribution of 
energy in the solar spectrum, But he has done more 
than this: he has carried his instrument up to the top of 
Mount Whitney, in Ameca, and has thus procured us 
much information regarding the absorbent effect of the 
various constituents of the earth’s atmosphere. 

The folfowing diagram (Fig. 10) exhibits the result of 
his researches. In it the lower band represents the 
solar spectrum as obtained by a perfect method. The 


hope that by patience and persistence in these or similar 

means, we shall ultimately arnve at a defimte solution 

of this very interesting and important problem. 
BALFOUR STEWART 


(To be continued.) 





NOTES 
THE Geological Congress met last week at Berlin. "England 
was represented by Messrs. Geikie, Hughes, Bauérmann, Hinde, 
Marr, Topley, White, Woodall, Lieut.-Col. Tabuteaug and 
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Capt. Shdley. Altogether there were 248 members, represent- 
ing Germany, Austria, Belgium, Spain, the United States of 
America, France, India (Mr. Blanford), Italy, Japan Norway, 
Holland, Portugal, Roumania, Russia, Sweden, and Switzer- 
land. 


Mr. W. H. Wuite, who has succeeded Sir N. Barnaby as 
Director of Naval Construction, has entered upon his duties at 
the Admiralty. 


WE regret to learn of the death of Walter Weldon, F.R.S., 
the eminent technical chemist, in his fifty-third year. Mr. 
Weldon’s name 1s well known in connection with the Weldon 
process for the regeneration of the manganese peroxide used in 
the generation of chlorine, and with the consequent revolution 
in the production of bleaching-lime, affecting favourably such 
important industries as the cotton and paper trades. 


THE Annual Exhibition of the Photographic Society was 
opensd on Monday; the exhibits are up to the average of 
recent years, 


Sir Joun Lussock unveiled on Thursday last, at Bır ming- 
ham, a marble statue of the late Sir Josiah Mason, which has 
been placed ın the square between the Science College and the 
Town Hall. Referring to the Mason College, Sir John said 
that such an institution was all the more needed on account of 
the extraordinary manner in which science is still neglected in 
our public schools. There were, indeed, according to the Tech- 
nical Commission, only three schools in Great Britain in which 
science 1s fully and adequately taught. The majority of schools 
devoted to ıt less than three hours out of forty. Scientific men 
claimed for it six hours, which, with the same number for 
mathematics, ten for modern languages, and two for geography, 
would still leave no less than sixteen for classics. He advocated 
the general teaching of science, because it would add to the 
interest and brightness of life, would purify and ennoble the 
character, and because, with om iapidly-increasing population, 
it was almost a necessity, if our people were to be maintained in 
comfort. As regards the first point, ıt was quite a mistake to 
regard science as dry and uninteresting. Sometimes it might 
destroy a poetical idea, such as the ancient Hindoo theory of 

` rivers—that Indra ‘‘dug out their beds with his thunderbolts 
and sent them forth by long continuous paths.” But the real 
causes of uatural phenomena were far more striking, and con- 
tained moie real poetry than any that had occurred to the un- 
trained imagination of mankind. Not om happimess only, but 
in many cases our very life itself depended on our knowledge of 
science. Huxley had well asked, ‘‘ Whether, if ıt were per- 
fectly certain that the life and fortune of every one of us 
would one day depend on our winning a game of chess we 
should not all learn something of the game. Yet it 1s a 
very plain truth that the hfe and furtune of every one of us 
depend on our knowing something of the rules of a game m- 
finitely more difficult. It is a game which has been played for 
told ages, every man and woman of us being one of the two 
players. The chessboard is the world, the pieces are the phe- 
nomena of the universe, the rules of the game are what we call 
the laws of nature. The player om the other side is hidden 
from us. We know that his play is always fair, just, and 
patient But also we know, to our cost, that he never over- 
looks a mistake, or makes the smallest allowance for ignorance 
To the man who plays well the highest stakes ate paid with 
* overflowing generosity, but one who plays ul is checkmated— 
without haste, but without remorse” The national necessity 
for science was most imperative Even now we required to 
purchase food bo the amount of 150,000,000/. a year. A century 
hence,our coal would be approaching exhaustion, our population 
would be trebled, and we should require, to speak moderately, 


400,000,000/, to pay for food. Nothirfg but the development 
of scientific training and appliances would enable us, under 
these circumstances, to maintain our population in happiness 
and comfoit. We had, in fact, the choice between science and 
suffering. 


Mr. H. H. JOHNSTON appeals ın the Times for subscriptions 
to make good the loss which Mz. H. O. Forbes has sustained 
while embarking at Batavia for his exploring journey in New 
Guinea The boat which was carrying all his baggage on board 
ship suddenly capsized, and the unfortunate explorer in a few 
seconds lost all his equipment, a loss which it would probably 
take about 1030/. to replace. Mr. Forbes, it may be remem- 
bered, was subsidised by the Royal, the Scottish, and the 
Australian Geographical Societies, while the British Association 
at Aberdeen has madea grant of 150/, to help to replace his loss, 
What excellent work Mr. Forbes is capable of doing for science 
i, shown ın his recently-published work on the Malay Archi- 
pelago. He lost no time in getting to Brisbane, and has doubt- 
less there obtained on credit such articles as will enable him to 
go on with his work, as according to the latest news he is again 
on his way to New Guinea. Subscriptions may be sent to the 
Secretary, Royal Geographical Society, Savile Row, W. 


In a few days the rock in the Hell Gate entrance to 
New York harbour, from Long Island Sound, 1s to be 
blown up by a party under the command of General Newton, 
United States Engineer. For nine years the work of ex- 
cavation has been in progress. The rock has been honey- 
combed with chambers, the surface being still supported by 
columns of rock, into which dynamite cartridges have been 
fitted. Some 45,020 of these cartridges cased with copper have 
been laid The work of distributing the cartridges began in 
July, 1884, and has just been completed, 275,000 lbs. of dynamite 
having been used. The explosion is to be brought about by 
means of an automatic detonator, placed upon Flood Rock, an 
electric connection with the land being established. It is 
expected that the explosion will pulverse the whole pf the rock, 
without making much commotion in the water, or doing harm 
beyond a distance of 1000 feet. The dæris will afterwards be 
removed, so as to make a channel 26 feet deep at low water. 
Flood Rock and the adjacent reefs under water which will be 
destroyed cover a space of nine acres. 


THE Rev. M. F. Billington, of Chalbury Rectory, Wim- 
borne, Dorset, writes to the Zimes under date September 29 :— 
“This afternoon, at 5 o'clock precisely, we witnessed from this 
hill, of 36 feet altitude, a most perfect reflection in the clouds 
of a ship in full sal. The Purbeck Hills, situate about thirteen 
or fourteen miles to our south-west, shut out our direct view of 
the sea in that direction, and in all our long experience of many 
beautiful views of the coast line we have never before observed 
this curious phenomenon It lasted for about three minutes, 
and then slowly faded out of sight.” 


On September 29, between 8 and 9 p.m., a mirage somewhat 
similar to that described last week (p. 541) was again observed by 
many persons at Valla in Sweden. The entire lower part of the 
north-western horizon shone with a lurid glare, above which 
was a cloud-bank assuming the most remarkable ferms. From 
time to tume animals, trees, and shrubs were seen. Soon a bear 
changed into an elephant, and soon a dog into a horse. Later on 
groups of dancers were seen, men being distinguished from 
women. Fur.her north the cloud formed an oak forest, in front 
of which was a valley, and nearer still a park with sanded paths. 
At about 9.30 the cloud sank into a mass, and the phenomenon 
disappeared. 


THE Royal Microscopical Society will meet at King’s College, 
W.C., on Wednesday, the 14th inst., at eight o’clock, when the 
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following papers will be 1ead ‘—Dr, Maddox: On the Feeding 
of Insects with Bacdl. Mr. T. B. Rossiter: On the Gizzard of 
the Larvee of Corethra plumicorms. 


ARRANGEMENTS are being made for the establishment of a 
Zoological Garden in Christiania. 

DURING lastweek a series of experiments weie carried out 
upon North Sea trawling vessels with a view to lighting them 
by electricity. The attempt was on the whole satisfactory. 
The introduction of electric light into fishing-boats would prove 
invaluable, but the heavy expenditure involved in such a scheme 
would exclude its general usage. 


Tue United States Fish Commission report a great decrease 
in the halibut and cod fisheries of America. The cause for this 
is attributed either to low temperatures of water or the destruc- 
tion of fry by reckless fishing. A general falling off of flat-fish 
is reported from Germany this year, and a diminution in the 
herring fishery is recorded fiom Belgium. The incieased number 
of fishermen off Holland and the destruction of immature fish 
has produced a bad effect upon the fishery of that place. 


THE National Fish Culture Association have made arrange- 
ments to import a large consignment of carp from Germany for 
the purpose of acclimatising them to the waters of the United 
Kingdom. Numerous applications have been made from all 
parts for supplies of these fish, which are far superior to our own 
species, In Germany, Chima, France, and America carp farm- 
ing is extensively prosecuted with highly satisfactory and 
remunerative results. 


We have received the report for the summer session of 1885 
of the Queenwood College Mutual Improvement Society. It 
describes in detail the various excarsions of the session, and 
would make an admirable guide for the paits of Hampshire and 
the Isle of Wight visited. 


Wx have received from the author a pamphlet contaming a 
geological sketch of the Island of Antigua, by Mr. Purves, which 
was originally contributed to the Bulletin of the Royal Museum 
of Natural History of Belgium. Prior to this paper the only 
information on the subject was contained in a paper by Dr. 
Nugent, published ın 1819, and by Prof. Hovay, published in 
the American Journal of Science in 1839. The pamphlet is 
illustrated by a geological sketch map. 


THE Queen has been pleased to grant to Prof. W. Chandler 
Roberts, F.R.S., of the Royal Mint, authority to use after his 
paternal name the name of hus uncle, the late Major N. L. 
Austen, J.P., of Haffenden and Combourne, in the county of 
Kent. 


Tus additions to the Zoological Society’s Gardens during the 
past week include a Toque Monkey (Macacus pileatus 5) fiom 
Ceylon, presented by Mr. Septimus Smith; a Green Monkey 
(Cercopithecus callitrichus 8) from West Africa, a Macaque 
Monkey (Macacus cynomolgus 9 ) from India, presented by Mr. 
S. T. K. Ú Potter, F.R.G.S. ; six Indian Fruit Bats (Pteropus 
medrus) from India, presented by Mi. W. Jamrach; two 
Canadian Skunks (Afephius mephitica) from North Ameiica, 
presented by Dr, C. Hart Me:nam, C M.Z.S.; a Common 
Badger (Meles taxus), British, presented by Lord Egerton 
of Tatton, F.Z.S. ; a Ring-necked Pauakeet ( Palæornis torguata) 
fiom India, presented by Mrs. Douglas ; a Common Barn Owl 
(Strix flammea), Britsh, presented by Miss Linda Raven; two 
Common Guinea-Fowls (Wumida cristata), British, presented 
by Mr. C. H, Hopwood, M.P. ; a Loggerhead Turtle ( Thalasso- 
chelys caguana) from the Atlantic Ocean, presented by Mr. A. 
Duncan Fraser ; four Hog-nosed Snakes (Heterodon platyrhinos), 
a Say’s Snake (Coronella says), two —— Snakes (Coluber alleghant- 
ensis), an American Black Snake (Coluber constrictor) from 
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Indiana, North America, presented by Mr, F. J. Thompson; & 
Greater Sulphur-crested Cockatoo (Cacatua galerita) from 
Australia, a Great Bid of Paradise (Paradisea apoda? from the 
Aroo Islands, a Common Cormorant (Phalacrocorax carbo), 
British, an Emu (Dromæus nove-hollandia) from Australia, a 
Gigantic Salamander (Af¢galobatrachus maximus) from Japans 
deposited. 





OUR ASTRONOMICAL COLUMN 


THE SATELLITES OF URANUS AND NEPTUNE.—In Appen- 
dices I and II. of the Washington Observations for 1881, Prof, 
Asaph Hall has published the results of his mvestigation of the 
orbits of the outer satellites of Uranus, Oberon and Tirania, and 
the satellite of Neptune. The satellites of Uranus were 
amongst the fist objects observed with the 26-inch refractor of 
the Naval Observatory, after it was mounted in November, 1873. 
The first series di the oppositions of 1874 and 1875 were 
discussed by Prof. Newcomb, with the view to the determination 
of the mass of the planet, and the formation of tables of the 
motions of the satellites, which were published ın the Washington 
Observations for 1873 Remarking that as the earth would be 
nearly ın the plane of the orbits in the year 1882, and observations 
made about ear would probably afford a good determination 
of the position of this plane, Piof. Hall commenced a new series 
in March, 1881, which were continued through the four opposi- 
tions until the end of May, 1884 ; these observations were made 
with magnifiers of 606 and 888 ; 1n fair conditions of the atmo- 
sphere the outer satellites are stated to be easily observable with 

e Washinyton instrament. A comparison of the measures 
with Prof. Newcomb’s tables showed that those tables required. 
but small conections, which were found by equations of condi- 
tion inthe usual manner. It should be mentioned that the tables 
were founded mainly upon Prof. Newcomb’s own measures ; 
those by Prof. Hall ın the yeais 1875 and 1876 are included in 
his recent discussion. 

For the position of the nodes and inclination of the orbits of the 
satellites, Prof. Hall finds— 

N = 165°°81 + 0° o1g2¢ 
I= 75°°30 — 'oor4t 
? being the number of years from 1883'0. 
The mean value of the mass of Uranus by the observations of 


Oberon is and by those of 7itanfa, ae or, combining 


I 
22603’ 
? ; . 1 
the values with their respective weights, the final result is rrriry 


This value, though somewhat smaller than those previously ob- 
tained, Prof. Hall thinks 1s as good as he could obtain with the 
filar-micrometer of the large refractor, and he does not consider 
that there would be much gained by a continuation of the 
measures. He mentions that during the oppositions of the 
planet from 1881 to 1884, which were especially favourable for 
the search after new satellites, he made careful examination on 
several good nights along the orbit plane of the known satellites, 
without finding any new ones. 

The orbits of Oberon and 7ifania appear to be sensibly 
circular, 

Piof. Halls discussion of the elements of the orbit of the 
satellite of Neptune ıs founded upon his own obseivations 
during the oppositions of 1875 and 1876, and those of 1881—84 ; 
in addition, he has made use of Prof. Holden’s measures in the 
interval 1874 Decembei—1878 November, and has also dis- 
cussed those of Lassell and Marth taken at Malta in 1863 and 
1864 Prof. New.omb’s elements are corrected by the formation 
of equations of condition and their solution, as ım- the case 
of the satellites of Uranus. The following are the principal 
results :— : P 

N = 184°°32 + 0o09 
I = 120° 05 + 0°0905¢ 
¢ being counted from 1883 o. 

Comparıng the observations of 1881—84 with those of Lassell 
and Marth, the periodic tıme is found to be 5 876839 mean solat 
days ; that deduced by Mr. Hind, which was adopted by Pr8f. 
Newcomb in his tables, 1s 5°8769 days ; the small difference would. 
produce a change of about 5° in the true position of*the satellite 
in its orbit at the beginning of next century, and Prof. Hall 
leaves tt to future observations to decide whether his correction is 
requned. 
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The valles of the mass of Neptune from his measures at | 


different oppositions, and from’ those of Lassell and Marth and 


of Holden differ sensibly. The mean result from Hall's own 
observations is : I; he remarks that his distances are gene- 
2 


rally smaller than those of other observers, and believes that, in 
order to eliminate the effect of such personal equation from the 
determination of the mass of a planet, the only way will be to 
increase the number of observers and to take a mean of their 
results, Hall’s value approaches nearly to that found by Prof. 


Newcomb, 








I 
19380 ` 

On favourable nights examinations of the region about Nep- 
tune were made, but no other satellite was detected. 


VARIABLE STARS (1).—The following Greenwich times of 
geocentric minima of Algol have been deduced from elements 
corrected by the later observations of Schmidt :— 


h om. b. m 

November 8 » 15 7 | December 7 7 16 

. Ir Ir 56 18 18 33 

14 8 45 21 15 22 

17 5 34 24 12 II 

28 16 49 27 9 o 

December , 1 13 38 30 5 49 
4 10 27 


(2)R Leonis will now be approaching a maximum ; there would 
appear to be indications of a sensible perturbation in the penod 
during the last twenty years or more. (3) V Piscium, one of 
Argelander’s supposed variables, 1s now favomably placed for 
observation ; his estimates vary from 6°7 m. to gm. ; the posi- 
tion of this star for 1885°0 is m R.A. rh. 48m. 18s,, Decl. + 
8° 12⁄9. (4) Argelander’s formula of sines makes a maximum 
of ce Cets due on December 19, but it may probably occur 
earher. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, OCTOBER 11-17 


(For the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, is here 
employed ) 

At Greenwich on October 11 
Sun rises, 6h. 20m. ; souths, 11h. 46m. 41°8s. ; sets, 17b. 14m. ; 
decl. on meridian, 7° 11’ S.: Sidereal Time at Sunset, 


18h. 36m. 
Moon (three days after New) rises, oh. 4om. ; souths, 14h. 28m. ; 


3 


sets, 19h. 13m. ; decl. on meridian, 15° 18’ S. 
Planet Rises Souths Sets Decl, on mendian 
h m h m. h m kot 

Mercury... 5 55 IT 35 17 15 4 358. 
Venus .. 10 17 14 23 18 29 21 28S. 
Mars or 749 .. 5 27 17 44N. 
Jupiter 354 .. 1016 ., 16 38 3 38N. 
Satum ... 21 8*... 5 16 .. 13 24 22 18N. 


* Indicates that the nising ts that of the preceding day. 
Phenomena of Jupiter's Satellites 


Oct. h. m. Oct. b. m 
12 .. 4 37 IV. ecl. disap. | 14 4 50 I. tr. egr. 
13 4 51 I. ecl. disap. | 16 4 7 IL tr. mg. 
The Phenomena of Jupiter's Satellites are such as are visible at Greenwich, 
Oct h. 
Ur 12 Venus ın conjunction with and 6° 23’ south 
. of the Moon. 
16 10 Mercury in superior conjunction with the 
Sun, 
17 2 Venus at greatest distance from the Sun, 





GEOGRAPHICAL NOTES 


ACCORDING to the report by Lieut. Wissmann on his last 
exploration in the Congo region, the Lower Kassa: constitutes a 
Magnificent fluvia! aiteiy, frequently of enormous bieadth, and 
leads without obstacle into the hemat of the new Congo State. 
Between the station of Kwamouth and the confluent of the 
Lulua and above the station of Luluaburg the Kassa, with a 
bieadth of about Goo kilometres, is everywheie open for naviga- 
tion. Itgruns through a county of wonderful fertuity, presenting 
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alternately plains and virgin forests, and inhabited by a dense 
population. Waith abeunt one exception the travellers have been 
received everywhere with eagerness by peaceable tubes, all dis- 
posed to trade. During the forty-two days employed in the 
voyage fiom Luluaburg to Kwamouth the health of the expedi- 
tion was excellent. There was no loss of life, except that two 
natives were drowned in the rapids of the Lulua. The five 
white men and the 200 Negroes of the Expedition arrived all m 
good health at Léopoldville on July 16. 


THE current number of Petermanns Mittheilungen contains 
the conclusion of M. Thoroddsen’s paper on a lava desert in the 
interior of Iceland. It supplies certain geographical and scien: 
tific observations of the writers, such as the superficial dimen- 
sions, height, &c., hydiography, climate, geology, volcanoes, 

laciers, botany, and zoology of the interior of Iceland. Herr 

as-enstein descnbes, with a large map, Bohndorff’s journeys 
in Central Afiica between 1874 and 1883. The usual geo- 
graphical information for the month, and account of the litera-ure 
concludes the number. 


THE most interesting contmbution, however, to Ledermann 
this month ıs a short prefatory sketch on the history of the great 
geographical house of Perthes of Gotha, September 11 being the 
centenary of its foundation. In 1801 the fist geographical 
work was published by Perthes, and in 1809 he published a 
large atlas by Prof. Heusinger. Under the second proprietor, 
Wilhelm Perthes, who was head of the establishment between 
1816 and 1853, the publications of the house assumed their geo- 
graphical and cartographical character, In 1817 appeared the 

t edition of Stieler’s Atlas, consisting of fifty maps, and 
between 1823 and 1831 a supplement of twenty-fve more was 
added This Atlas has now for nealy seventy years been the 
principal work published by the house of Perthes. It has been 

ept up to date, and the number of the maps, which in 1862 
was 84, grew in 1871 to go, and in 1879 to 95. The total 
number oE mape, old and new, amounts to 197. Besides Stieler, 
Berghans (1797-1884), Spiuner and Sydow supported Perthes, 
In 1832 Berghans’s great atlas of the extra-European countries 
appeared, It was a financial failure, but it carried the name of 
the house abroad, and laid the foundation of its world-wide 
fame. In 1838 the publication of the same authon’s Physical 
Atlas in 93 maps was completed. Between 1837 and 1852 
Spruner’s Historical-geographical Atlas appeared, and was fol- 
lowed by various editions, Wilhelm Perthes died in 1853, and 
Beinhardt Perthes reigned in his stead for only four yems, 
leaving a posthumous son, the present Justus Perthes. Peter- 
mann, who died in 1878, commenced his celebrated Afitheil- 
ungen in 1855. The publications of the house since that date 
are well-known to all geographers; Behm’s ‘‘ Geogiaphical 
Year-Book,” and Behm and Wagners ‘‘ Population of the 
Globe,” are works of world-wide celebrity. 


On Fiiday last, after an absence of nearly thiee years, the 
Danish exploiation expedition to the east coast of Greenland, 
under Lieutenants Holm and Garde, returned to Copenhagen in 
the ship Constance from Godthaab. We have from time to time 
given particulars of the progress of this expedition, the chief 
object of which was to penetrate as far north along the east 
coast as possible, and to attempt to 1each certain native settle- 
ments known to exist between latitudes 65° and 66° N. The 
expedition has fulfilled all expectations, besides the collection of 
a valuable scientific material, Lieut. Holm having wintered in 
lat. 65°-66°, the highest poit reached being lat, 66 08° N., the 
northernmost ever reäched by Europeans, Lieut, Holm is 
stated to have made some very valuable geographical and ethno- 
graphoal discoveries, having spent last winter among East 

reenlanders never before visited by Europeans. He has named 
the stietch of coast explored, King Chistian IX ’s Land. 


A WRITER who has travelled widely through Topquin and 
Southein China describes, in a recent number of the Répudligue 
Française, the route from Lao-Kai, on the Red River, to Meng- 
tsze in Yunnan. Premising that the river from the mouth to 
Lao-Ka1, on the Tonquin border, ıs tolerably well known, he 
iefers to the various routes for getting into South-Western 
China, but is far from enthusiastic about any of them, although 
he thinks that France in Tonqum has as much chance of getting 
the China trade as any of her rivals in the south. The writer 
then describes the route along the river from Lao-Kai to Manhao, 
the head of the Red River navigation. From this point the 
road to the plateau of Yunnan 1s said to be mountainous and 
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difficult in the extreme, ‘The article is of special valu: at the 
present moment, when the question of trade routes into South- 
estern China has assumed so much prominence. 
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Some Resutts of a Detailed Survey of the Old Coast- Lines near 
Trondhjem Norway, by Hugh Miller, F.G.S., H.M. Geological 
Survey.—Duting a short visit to Norway in October, 1884, it 
appeared to the author that the best way to help to a solution of 
the vexed questions connected with the coast-tetiacing of Nor- 
way was to execute a careful survey of a few square miles of 
some suitable coast-region upon a sufficiently large scale. The 
neighbourhood of Trondhjem is remarkably well suited to this 
purpose. The map employed was partly a municipal chart on 
the scale of 1-10,000, and paitly an enlargement of the Ordnance 
map. ‘The limit of all the te:races and marine deposits is the 
famous ‘‘strand line” west of the town, a double range of old 
coast-cliff cut in the rock of the mountain-side. Its upper lme 
is 580 feet above the sea, and answers to the “maine limit” 
over Norway genetally. Numbers of level terrace-lines have 
been incised—chiefy in greenish clays, like brick-clays—all 
along the arable slopes east of the town between this rock- 
terrace and the sea Ahove the Bay of Leangen, two miles 
east of town and river, and far beyond all erosive influence of 
the latter, thuty of these lines were mapped one above another 
in the first 300 feet of ascent, a distance of one and a half mile. 
Many of these are small but extremely distinct, the earthy clays 
being well suited to 1etain sharp impressions of successive sea- 
margins, which these unequivocally me. The present coast-line, 
neatly etched out by the waves in Trondhjem and Leangen 
Bays, 1s the key to these tiers of older ones. It also resembles 
them in having made little or no impression where the coast 
becomes 1ocky, the lines of incision in both cases stopping short 
at once when they reach the harder material. The old coast- 
lines are most numerous in well-sheltered positions. Thus a 
single pai: of large tenaces in an exposed situation east from 
Christransten, where they face the open water of the fyord and 
the prevalent north-westerly storms, is represented in the recess 
above Leangen Bay by ten or twelve. The same fact is brought 
out on rising fiom this recess to the higher and more exposed 
gound Thus, while thirty-three or thirty-four terrac’s are 
mapped below 350 feet (approximate) elevation, only niie or 
ten appear between that level and the rock-terraces of the upper 
marine hmit, the numerical average height of the terraces thus 
rising by more than a half. In recesses of the coast further east, 
but beyond the map, these upper terraces seem to be preserved 
in considerably greater numbers. ‘The number actually mapped 
was forty-three, or, with the two rock-terraces, foity-five. The 
largest nunbei of terraces hitheito described at any one place 
in Norway seems to have been eighteen. Some of the general 
conclusions of the author are as follows (1) These terraces nie 
all post-glacial, t.e, formed since the rock-glaciation of the dts- 
trict. This 1s confiimed by the condition of the high coast-cliff, 
which has been cut in ice-:ounded 1ock, but is not itself 
glaciated. It appeais, howevea, from the fauna of the raised 
shell-banks of the country (as worked out by Sars and Kjerulf), 
in which iecent shells do not 1ise above 380 feet, that the seas 
of the upper levels were still glacial; and, though the 
Trondhjem fjord was fiee from land-ice, other deeper fjords and 
higher coasts may still have had glaciers coming into conflict 
with the sea, and producing the glaciated rock-te11aces described 
by Sexe. All the evidence obtained disconntenances Sexe’s 
view that these rock-terraces were cut out by glaciers, as well 
as Cail Peteisen’s that they were 1asped out by floating ice 
coasting the shores. On the clay terraces coast-ice has left no 
more sign pf its presence than the winter fieezing of our British 
rivers leaves upon our river-terraces (2) If the counhy was 
upraised by a succession of elevatory jerks, as supposed by most 
geologists from Keilhau downwards, most of these would seem 
to have been small—much smaller, at least, than is supposed by 
Kjerulf. It is improbable that even Leangen Bay was secluded 
enough to contain a iecord of all the original coist-lnes, The 
longer pauses and greater storms may have effaced an unknown 
numberpy a process of excision exemplified in all its stages by 
the map. It is hard to say, in fact, where the subdivision would 
end if all were preserved. The smaller terraces remind the eye 
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of the incised lines and little planes engraved on the sandbanks 
boidering the rivers after a flood, in which case thege is no 
periodicity in the subsidence of the waters. (3) The preserva- 
tion or excision of the terraces thus seems to depend ag much 
upon local*circumstances—exposmie to storms, resistance of 
coast-line, &c,—as upon anything else. It 1s impossible at 
present to predicate which of them shall in any given place 
remain. Whether elevation by jerks, therefore, be postulated 
or not, all hope of conelating these terraces throughout the 
country must be deferred until their heights have been accurately 
determined by level. The measurements hitherto made, not 
even excepting those of Profs. Kjerulf and Mohn, are probably 
madequate for the purpose. This observation seems to apply 
also to the terraces graven in rock. In their aneroid measure- 
ments of the upper strand-line at Trondhjem these observers 
differ by 55 feet. (5) On entering the mouth of the Trondhjem 
Valley the terraces come under an mfluence other than that of 
the sea-waves. The valley was worked out, in deposits partly 
levelled out by the sea, according to the laws of river-terracing 
under the accelerating mfluences of a falling sea-level. The 
processes of automatic river-tenacing are beautifully exemp- 
lified within the district mapped in’ the deep lobe-shaped 
curve of the rive: just before it enters the sea. The terraages 
have been added one after another to the point of the lobe of 
land thus surrounded, which 1s known as Oen. 

The Glacial Deposits of Montrose, by Dr. J. C. Howden.— 
These consist, in order of age—(1) a marine clay containing 
fossils of a puely Arctic type, apparently the bottom of a deep 
sea. Above this is seen the estuarine clay, beneath which, how- 
ever, are often found deposits of peat Over the estuarine clay is 
a bed of stratified sand, and above that a dense non-fossiliferous 
Carse Clay, varying in thickness fiom 4 to 6 feet. The sequence 
of these deposits was held by the author to indicate interglacial 

eriods. 
R Irish Maamorphic Rocks, by G. H. Kinaban, M. R.I. A.— 
This paper 1s an epitome of what is known as to the age of the 
Irish Metamorphic rocks. 

Barım Sulphate as a Cementing Material in Sandstone, by 
Prof. Frank Clowes, D Sc.—The author described the ‘‘ Hem- 
lock stone ” and other similar blocks of Lower Keuper sandstone 
in the neighbourhood of Nottingham. They stand out in hard 
masses from the more easily denuded sandstone around them. 
Analysis has shown that the cementing material of the upper 
part is barium sulphate. This beng practically insoluble with- 
stands denudation and protects the lower pait from waste, this 
lower part being mainly cemented by calcareous matter. Bischof 
has proved the occurrence of banum sulphate as a cementing 
material in some foreign sandstones, but the fact is probably new 
in Britain. i 

On Dp Borings at Chatham, A Contribution to the Deep 
seated Geslozy of the London Basin, by W. Whitaker, B.A., 
F G.S., Assoc. Inst.C.E,—A few years ago the Admiralty made 
a boring in the Chatham Dockyaid extension, to the depth of 
9034 feet, just reaching the Lower Greensand, and in 1883-84 
followed this by another boring near by. After passing through 
27 feet of Alluvium and Tertiary beds, 682 of chalk, and 193 
feet of Gault, the Lower Greensand was again reached ; but, on 
continuing the boring, was found to be only 41 feet thick, when 
it was succeeded by a stiff clay, which, from its fossils, 1s found 
to be Oxford clay, a formation not before known to occur in 
Kent. At its outcrop, about seven miles to the south, the 
Lower Greensand ıs 209 feet thick, aid is succeeded, a little 
further south, by the Weald Clay, there 600 feet thick. Not 
only, however, has this 600 feet of clay wholly disappeared, but 
also the whole of the next underlying set of deposits, the 
Hastings beds, which crop out everywhere from beneath the 
Weald Clay, and are also some hundred, of feet thick. More 
than this, the Purbeck Beds, which underlie the Hastings B@ds 
near Battle, aie absent, and also the Portlandian, Kimme- 
ridge Clay, Couallian, p&c. ; beds which have been proved 
above the Oxford Clay in the sub- Wealden Boring, to the great 
thickness of over 1600 feet. We are therefore faced with a 
great noitheily thinning of the beds below the Gault, a fact 
agieeing in the main with the evidence given of late years by 
various deep wells in and nea: London. Three other dee 
borings have been mide or are being made near Chatham, 4 
of which have passed through the Chalk into the Gault, and oùe 
has gained a supply from thesand beneath. The practical bearin 
of the Chatham section 18, however, to enforce the danger o 
counting on getting large supplies of water inethe London Basin 
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from the Lower Greensand by means of deep borings at any 
great digyance fiom its outcrop. Even if Lower Greensand 
occur at all in such places, it will probably be in reduced thick- 
ness, and therefore with reduced water-capacity. 

American Evidences of Eocene Mammals of the Plastic Clay” 
Period, by Sir Richard Owen, K.C B., F R.S , G.S , &.—In 
the year 1843 a fragment of a lower jaw with one entire molar 
of a mammal was dredged up off the Essex coast. A canine 
tooth of the same was found in a well-sinking near Camberwell, 
in piercing the ‘‘ plastic clay” The author had descirbed the 
above as belonging to an animal of the Lophiodont family, and 
proposed for it the generic name Coryphodon Shortly after- 
wards De Blainville had noticed certain fossils as ‘‘ probably 
Coryphodont,” but had referred them to Lophtodon anthra- 
cotherium. Ten years later Prof. Hébert had recognised two 
species of Coryphodon in the plastic clay of France. Explora- 
tions by Leidy, Marsh, and Hayden, in the ‘* Mauvaises Terres ” 
of Nebraska had led to the discovery of a large hoofed mammal 
allied to Coryphodon, to which the name 7ifanotherium had been 
given, and Prof. Cope has now recognised, from Evanstown, 
‘Wyoming, seven species of Coryphodon. From these matenals, 
which have been rendered accessible to European palson- 
tobogists by the superb volume of reports 1ecently issued by the 
United States Government, the author is enabled to give a 
general description of this family of hoofed mammals of lace 
size which flourished in early Eocene times. To the details of 
this the major part of the paper 1s devoted. 

Some Results of the Crystallographic Study of Danburite, by 
Dr. Max Schuster.—In studying the characters of the faces and 
the structure of the Danbunite crystals found in Switzerland the 
author has met with vicinal faces of a pecuhar kind, for which 
he proposes the term ‘‘ transitional faces” (7iche mak Min. 
Miithel., vi., 1884, p. 511). Attention is called to the fact 
that these faces are easily affected by those causes which produce 
an unequal development of faces otherwise symmetrically dis- 
posed, and an illustration is given of the way in which their 
indices = numerically related to those of the principal faces of 
the crystal. 

Notice of an Outline Geological Map of Lower Egypt, Arabia 
Petrea, and Palestine, by Edward Hull, LL.D., F.R.S., F.G.S. 
~The map exhibited was enlarged fiom that which accompanies 
the author's book, ‘‘ Mount Seir, Sinai, and Western Palestine,” 

ving a narrative of the expedition sent out into these counties 

the Palestine Exploration Society in 1883-84. It embraces 
a region extending from the valley of the Nile on the west to 
the table-land of Edom (Mount Seir) and Moab, including the 
ordan, Arabah Valley, and the mountains of Sinai. Its northern 
mit is the Lebanon. The main hnes of fault and dip of the 
strata are also indicated. A topographical and geological ma 
of the Arabah Valley on a scale af abut six miles to one in 
wasin prepaiation, and would accompany the Geological Report 
now m the press for the Palestine Exploration Society. 

A Preliminary Note on a New Fosstl Reptile recently dis- 
covered at New Spynie, near Elgin, by Dr. R. H Tiaquarr, 
F.R.S.—Of this most important fort, the author had as yet 
only seen a photograph submitted to him by Prof Judd, the Pre- 
sident of the Section. This photogiaph represents pretty nearly 
a vertical longitudinal section of a reptilian skull, of which one 
very prominent feature is the presence of a large conical tusk in 
the upper jaw, projecting downwards and forwards, immediately 
behind the premaxillary part of the skull. This tusk is seen 
only in impression, but the cast of the internal cayity which is 
well shown indicates that it grew from a peimanent pulp. No 
evidence of any other teeth is visible, and the whole appearance 
of the skull as seen in the photograph, with the position and 
shape of the tusk, indicate that the 1eptile here repesented, if not 
agtually belonging to the genus Duicynodon, 1s certainly a 
member of the group of Dicynodontia. Geologists will not 
underrate the importance of this discovery in its beeing on the 
question of the age of the reptilifeious gandstone of Elgin. 

On the Average Density of Maeorttes compared with that of 
the Earth, by the Rev. E Hull, M.A., F.G.S.—The average 
density of the meteorites which fall on the eaith 1s attempted to 
be calculated. Different methods give as iesults 4'55, 4°58, 
4°84, 5°71, the last value being influenced by the size of one 
particularly large metallic specimen. The average density of the 
earth is usually regarded as 5°6. Meteouites are samples of the 
materials 9f space. A mass of them would aggiegate into a 
body of density not widely differing from that of the earth. 
The densities ofthe other planets are not inconsistent with a 
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like ongin. Consequently any theory of the genesis of the earth 
from pre-existing matenals involves a probability that an 1m- 
portant pait of its nucleus is metallic. 

On the Occurrence of Lower Old Red Conglomerate in the 
Promontory of the Fanad, North Donegal, by Prof. Edward 
Hull, LL.D., F.R.S., Director of the Geological Survey of 
Treland.—The district m which the Old“ Red Conglomerate 
occurs 1s formed of ridges and valleys of metamorphic rocks, 
consisting of beds of quartzite, schist, crystalline limestone, and 
trap, chiefly diorite. It hes between Lough Swilly and Mulroy 
Bay, and is washed on the north by the waters of the Atlantic. 
The remarkable tract of the Old Red Conglomerate, recently 
discovered by the officers of the Geological Survey, 1s far remote 
from any mass of the same formation, and it is unrepresented 
on any geological map hitherto published The beds consist of 
red and purple sandstones and conglomerates, made up chiefly 
of quaitzite pebbles and blocks, but also containing others of 
limestone and trap ; all derived from the surrounding metamor- 
phic series. They occupy an area of over two miles in length 
and half a mile across, extending along the northern base of 
Knock Alla, a ndge of quartzte which traverses the promontory 
from side to side. The beds dip against the base of the moun- 
tain, against which they are let down by a large fault, and they 
terminate along their noithern edge by an unconformable super- 
position on beds of quaitzite and limestone. They reach a total 
thickness of about 800 feet. From the position of these beds it 
becomes evident that they are unconnected with any of the 
recognised basins of Lower Old Red Sandstone, either in Scot- 
land or Ireland, and may, therefore, be regarded as having 
been formed in an isolated basin, which, following the erampie 
of Dr. Geikie, I may be allowed to name “Lake Fanad.” 
The tract will be a new feature on geological maps of 
Ireland. 

On Bastite-Serpentine aud Troktolite in Aberdeenshire ; with 
a Note on the Rock of the Black Dug, by Prof. T. G. Bonney, 
D Sc., LL.D., F.R. S., Pres. G, S.—Bastıte-serpentine (as noticed 
some time since by Prof. Heddle) occurs near Belhelvie and on 
the shore near the Black Dog. The author describes the micro- 
scopic stincture of this, showing that it consists of olivine and 
its alteration products, enstatite m various stages of alteration, 
and a mineral of the spinellid group. Associated with this in 
the Belhelvie district is a fairly normal troktolite, consisting of 
a plagioclastic felspar allied to anorthite, olivine, more or less 
altered, and a little diallage. It closely resembles the typical 
Volpersdorf rock, but has rather less magnesia and more 
alumina, corresponding chemically moie nearly with a rock de- 
scribed by the author from Coverack Cove, Cornwall. He 1s of 
opinion that the two rocks differ somewhat in age, though 
probably the earlier was still at a high temperature when the 
latter was intruded, and he inclines to the view that the ser- 
pentine is the older rock of the two. The Black Dog has been 
incorrectly described as consisting of ‘‘ crystals of rale matted in 
such confusion as to form both a tough and hard rock.” The 
rock 1eally consists of quartz, sillimanite. two kinds of mica, 
an iron oxide (hematite ?), and most piobably some dichroite, 
with perhaps a little kyanite. In short, the rock presents a very 
close resemblance under the microscope to some specimens of 
the well-known ‘‘ cordierite gneiss” of Bodenmais. 

On the Re-discovery of Lost Numidian Marbhs in Algeria and 
Tunis, by Lieut.-Col. Playfair, H.M. Consul-General for 
Algeria and Tunis —The author explained that the name itself 
was a misnomer, as they are not found within the limits of 
Numidia proper, but in the province of Africa and m Mauritania. 
Most of the “ Giallo antico” used in Rome was obtained from 
Simiitu Colonia, the modern Chemton, in the valey of the 
Medgéida, the quarmes of which are now being extensively 
worked by a Belgian company; but the most remarkable and 
valuable marbles are found near Kleber, in the province of 
Oian, m Algeria. There, on the top of the Montagne Grise, 
exists an elevated plateau, r5oq@acres in extent, formmg an un- 
interrupted mass of the most splendid marbles and breccias 
which the world contains. Their variety is as extraordinary as 
their beauty. There is creamy white, like ivory; rose colour, 
like coral ; Giallo antico ; some are as variegated as a peacock’s 

lumage ; and on the west side of the mountain, where there has 
Bees a great eaith-movement, the rock has been broken up and 
re-cemented together, forming a variety of breccias of the most 
extraoidinary richness and beauty. - 

On some Rock-Specimens from the Islands of the Fernando 
Noronka Group, by Prof. A. Renard, LL.D —The rock-speci- 
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mens described ın this communication were collected by Mr. J. 
G. Buchanan, during tHe voyage of the Challenger, The islands 


< have been described by Darwin in his ‘ Geological Observa- 


tions on Volcanic Islands” (2nd edition, p. 27). The author, 
after having explained the geological structure, gives lithological 
descriptions of the chief types of the rocks, which may be re- 
ferred to the phonolites (St. Michael’s Mount). These pho- 
nolites are composed of sanidine, augite, nepheline, hornblende, 
magnetite, nosean, and titanite. The rocks of Rat Island are 
basalts with nepheline. The constituent minerals are augite 
and olivine. The ground-mass is almost entirely compose. of 
nepheline. Buotite and apatite occur as accessory constituents. 
The little island known as Platform Island 1s also basaltic, with 
a doleitic texture. It is composed of labradorite, augite, 
olivine, magnetite, and biotite. This rock has undergone 
alterations. 

Preliminary Note on some Traverses of the Crystalline District 
of the Central Alps, by Prof. T. G. Bonney, DSc, LLD., 
F.R.S., Pres G.S.—During the past four years I have made 
several traverses of the Central Alps fiom north to south, and 
venture to Jay before the Section the general results as bearing 
m some respect on the geology of the Highlands. (1) The 
ordinary rules of stratigiaphy as -learnt from most lowland 
districts are commonly quite inapplicable to the Al The 
most highly crystalline and the older beds often form the higher 
parie of a mountain region, the newer the lower, The newer 

ds frequently appear to underlie and dip regularly beneath the 
older. Gigantic folds, overturns, and overthrust faults abound. 
The true stratigraphy of a district can only be worked out by the 
exercise of patient and cautious induction from observations 
extended over a wide area. (2) The non-crystalline rocks of the 
Alps are of various ages. There are some of Carboniferous age, 
but the great period of continuous deposition generally begins 
with some part of the Trias. The conglomerates, which often 
occur at the base of the non-crystallme deposits, indicate that 
the principal metamorphism of the crystalline senes was anterior 
to both these epochs. There is at present no reason to suppose 
that either in the Central Alps or for some distance on each side 
are there any representatives of the earlier Palmozoics. I believe 
that the conglomerates at the base of the Carboniferous contain 
fragments of the later crystalline rocks of the Alps as well as of 
some of the earlier—though I do not assert that these crystalline 
rocks have undergone no modifications since Carboniferous 
times, (3) In the heart of the pimecipal Alpine chains, and 
apparently at the base of everything, are coarsely crystalline 
gneisses. These differ httle from granites, except that they 
generally—almost always—exhibit a certain foliation, and occa- 
sionally seem to be interbedded with thin seams of micaceous 
schists or flaggy ine grained beds. (4) On examination we find 
reason to believe that both the latter are generally due to c.ushing. 
Their strike agrees with that of the apparent foliation m these 
older rocks, and with that of a foliation which 13 also present in 
the newer crystalline rocks. This corresponds with the strike 
of the main physical featmes of the district, and with the cleav- 
age in the included troughs of sedimentary rock. Jt runs for 
great distances with remarkable uniformity. (5) This ap- 

nt foliation is due to the devolopment of extremely thin 

8 of a micaceons mineral. In many cases it causes the 
tock to bear the aspect of æ highly micaceous schist ; yet, on 
examining a transverse section. the rock ıs distinctly seen to be a 
crushed gneiss—s.¢, though so conspicuous, it 1s a mere varnish. 
As it thus differs materially from a true fohation, ıt would 
be convenient to give it a name, and I should propose to call it 
the ‘‘sheen surface.” Its, in fact, a kind of ‘‘cleavage fola- 
tion,” tiat is, a foliation due to cleavage, and subsequent to it. 
(6) The pressure which has produced this ‘sheen surface” 
has in many cases affected the orientation of the minerals, 
which are present in the true ‘‘foliation” layers of the 
more distinctly foliated, ie. mineral-banded, rocks. (7) In 
the crystalline schists verye commonly the “sheen sur- 
face” corresponds with the original foliation surface, as in the 
slates the cleavage sometimes does with the bedding. This is 
due to the fact that the axes of the great folds often make a very 
high angle with the horizon. (8) Thus a non-foliated crystalline 
rock may be rendered to some extent foliated by pressure (fol- 
lowed by a certain amount of mineralisation): s.e. some gneisses 
may be formed by crushing from granites, some schists out of other 
igneous rocks. It may obliterate an earlier foliation, or it may 
intensify it, or it may produce an independent and more fissile 
foliation, In this sense gneiss may be said to pass into granite, 


because a rock which is now, both macroscopically and micro- 
scopically, a gneiss may prove to be a granite which in some 
parts yielded to pressure more than in others. (9) As we pass 
outwards from the great central nitoid masses we come to 
gneisses and schists where the evidents of some kind of stratifi- 
cation becomes more marked ; bands of ciystalline limestone, 
quartzite, and granulite being associated with mica schist of many 
kinds—simple, garnetiferous, staurolitic, actinolitic, and the hke— 
the bands of different mineral character and composition varying 
from mere streaks to layers up to many yards in thickness. In 
fact the above-named rocks are associated exactly as limestones, 
sandstones, and clays are associated in the ordinary sedimentanies. 
(10) Although the ciushing of a crystalline rock ta sifu, or the 
squeezing and shearing of a breccia or conglomerate of crystall- 
me fragments, occasionally gives rise to local difficulties, these 
are on a small scale, and sedimentary beds belonging to the 
Paleozoic or later periods of deposition are generally readily 
distinguishable from the whole of the crystalline series. 
Though folded and faulted in the most extraordinary manner, 
the members of the two series can generally be separated 
and in the Alps there 1s no evidence of a mingling of the one 
with the other ın the process of rolling out or squeezing to- 
gether ; so that, after patient study and microscopical examjna- 
tion, we can generally decide without hesitation whether a 
particular set of rocks has originated from the crystalline or the 
sedimentary senes, I do not say that we can always decide 
whether a schist or a gneiss has onginated from an igneous rock 
or from an older schist or gneiss, but I think that in the Alps 
we can say that it has originated from one of these. Fortunately, 
intrusive rocks are very rare in the Palzeozoic and later deposits in 
this part of the Alps. (11) Thus, although the Teitiary meta- 
morphism of the Alpine rocks 1s very important, it is more pre- 
tentious than real, and its effects seem to have been the greatest 
where it has found a rock already crystalline to act upon. 
Hence I believe that every true gneiss and schist ın the Alps is 
much older than the Carboniferous, and is probably older than 
any member of the Paleozoic period. 

The Direction of Glaciation as ascertainid by the Form of the 
Sirig, by Prof. H Carvill Lewis.—As there seemed to be a dis- 
agreement between ceitain Scotch geologists and the Irish 
geologists regarding the inferences as to direction of glaciation 
to be deduced fiom the form of glacial strize, the author was led 
to bring forward some observations of his own, made in America 
and in Great Britain, which thiew light upon the disputed pomt. 
Well-preserved stris are frequently blunt at one end and taper- 
wag at the other, the shorter ones sometimes resembling the 
characters used ın the cuneiform inscriptions. This form may 
be seen in striz of all sizes—fiom those several yards in length, 
when the blunt end may be an inch or more in breadth, to the 
finest scratches, where a microscope is necessary to detect any 
difference between the two ends. As shown in the Repoits of 
the Boulder Committee of the Royal Society of Edinburgh 
(Fifth Report, pp. 18-20, 29, 58; Seventh Repoit, p. 18) and 
elsewhere, certain Scotch geologists regard the blunt end as the 
point of impact of the striating agent, and as therefore facing 
the direction from which the motion came. On the other 
hand the Insh geologists (‘‘ Memoirs of the Geological Survey of 
Ireland,” Explanation to sheets 86, 87, 88, p. 55 ; Explanation 
to sheet 193, p. 18, &c.) mterpret the shape of the strise as in- 
dicating motion ım the opposite duection, believing the tapering 
end to point to the direction from which glaciation proceeded. 
The point at issue 1s of importance, especially in outlying islands 
and elsewhere, where other indications of the direction of glacia- 
tion fail. In Pennsylvania, which is crossed from east to west 
by the terminal moraine of the gieat ice-sheet, and where the 
glaciation 1s uniformly m a southward direction, the author had 
observed that the blunt ends of the striae, where flat surfaces 
were studied, were always fo the south (‘‘On the Ternfinal 
Moraine in Pennsylvania and Western New York.” Report Z, , 
Second Geological Surgey of Pennsylvania, pp. 33, 85, 86, 107, 
275). In certain instances the mode of formation of the strive 
was also indicated by ther shapes, which showed that a stone 
pushed along under the glacier had ground in deeper and deeper 
until ın some cases 1t stopped or hopped out, in other cascs was 
ground down to another cutting edge, and in others surned over, 
and began its work of engraving by a fresh and sharp corner. 
The peculiar gorges at the farther end of certain strize showed a 
sort of slow rocking motion ın some stones before they finally 
turned over. The author’s observations in Ireland, both at 
localities where there could be no doubt as to the direction of 


glacial movement, and at localities where such direction was not 
previously known, led to conclusions entirely ın harmony with 
those already reached in Pennsylvania and with those held by 
the Insh geologists. One of the best examples falling under the 
former category was among the local glaciers in the mountains 
of the Dingle promontory, a region not invaded by the great 
confluent ice-sheet of cential Ireland. The striated beds of 
these small glaciers, beginning ın a “corey ” and bounded below 
by a semicircular terminal moraine, are beautifully defined and 
afford good opportunities for stuize study. It was found that on 
upward slopes or in flat surfaces the stria as a rule are blunt at 
the end towards which the motion was directed, but that in daun- 
ward slopes the reverse ts generally the case. While this rule does 
not hold good for every individual sciatch at a given locality, 1t 
has been found most useful when applied to striated surfaces in 
general, At Glengaiiff, where some finely striated surfaces 
occur, a number of tracings were taken duectly fiom the rock, 
which clearly show the broader ends of most of the st:iz to be 
to the south, the direction towards which the glacial stream 
advanced. Similar observations were made at several localities 
south of the Shannon. Finally, as an instance where the direc- 


tion of glaciation was previously unknown, certain strise were 
desqibed which the author had observed on the top of the cliffs 
facing the Atlantic at Kilkee. These point N. 58° W. and 


S. 58° E., and the question to be determined was whether the 
glaciation proceeded from the Atlantic towaids the land or 
whether it went north-westward and out to sea The form of 
the striee alone decided it. Their broad blunt ends were as a 
rule toward the north-west, the surface being honzontal, a fact 
which, taken mm connection with other observations made abont 
the mouth of the Shannon, showed that a great ice stream had 
flowed westwaid along the valley of the Shannon, and had 
opened out fan-shaped as it plunged into the sea. 

The Geology of Durness and Eriboll, with special Reference to 
the Highland Controversy, by B. N. Peach, F.R S.E., and J. 
Horne, F.R S.E., Geological Survey of Scotland.—With the 
permission of the Director-General of the Geological Survey, 
the authors gave an outline of the geological stiucture of the 
Durness-Enboll region, illustrated by a series of horizontal sec- 
tions They showed that the Siluman strata of Durnes, are 
arranged in the form of a basin, bounded on the east side by 
powerful faults disconnecting them fiom the same series 1n 
Eiboll. The order of succession ın the two areas 1s identical, 
from the basal quattzites to the horizon of the limestone group. 
On the west side of Loch Euboll the basal quaitzites rest un- 
confoimably on the Archsean gneiss, but on the eastern shore 
there 1s conclusive evidence of the repetition of various members 
of the Silurian series by a remarkable system of reveised faults, 
culminating ın a great dislocation which has thrust the Archeean 
gneiss over the truncated edges of the quartzites, fucoid beds, 
serpulite grit, and basal limestone. Reference was made to the 
effects of these mechanical movements on the Suunan rocks, 
and to the developments of new planes of schistosity ın the 
gneiss above the thrust-plane. At intervals small patches of 
the basal quartzites me met with thioughout this mass of 
Archeean gneiss, which ate abruptly truncated by great reversed 
faults ; but in the district between Eriboll and Assynt the whole 
Silunan succession from the basal breccia to the lowest lime- 
stone occurs repeatedly above the first great thrust-plane, 
separated by wedges of highly-sheaied gneiss. It was shown 
that the alteration produced by each successive displacement 
gradually becomes more pronounced as the observer passed 
eastwards across the area, The old north-west stiike of the 
Aichæan gneiss gave place to a new foliation running more o 
les» parallel with the strike of the thrust-planes ; the felspathic 
basal quartzites and the ‘‘pıpe rock” pass into quartz schists 
and mica schists, and the Silurian limestone 1s felted with the 
crusRed Archean gieiss. Reference was next made to the out- 
crop of the great st-plane extending fiom the Whitten Head 
coast fat to the south, which usheis in aghighly schistose seiies 
with a north-north-ea t and south-south-west strike After 
describing the lithological characters and orde- of succession of 
the eastern schists, the authois stated that the new planes of 
foliation had been supeiindaced by the mechanical movements 
that took place between Lower Ssluian and Old Red Sandstone 
time, and that along these new planes a 1e-arrangement and re- 
crystallisation of mineral constituents took place, resulting in 
the production of crystalline schists Applying the knowledge 
thus obtained from the study of the eastera schists to the un- 
disturbed Archzein masses, they had found conclusive evidence 


of similar mechanical movements. Each pane of schistosity 
exhibits the parallel lhneation like slickéhsides trending in the 
same direction over a vast area, while the minerals were oriented 
slong these lines. From a consideration of these phenomena 
the authois inferred that 1egional metamorphism need not 
necessarily be confined to any particular pened and further that 
the planes of fohation or schistosity in those areas which had 
been subjected to 1egional metamorphism were evidently due to 
enormous mechanical movements which had induced molecular 
changes in crystalline and clastic rocks. 

The Highland Controversy in British Geology. its Causes, Course, 
and Consequences, by Chas, Lapworth, LL D , F.G.S., Professor of 
Geology and Physiography, Mason College, Birmingham.—The 
author gave arésumé of the views of the earlier geologists respecting 
the geological age and ible mode of formation of the High- 
land cece orahic rocks; and sketched, in bnef, the nse and 

rogres, of the contioveisy between Sir Rod. Murchison and his 
‘ollowers on the one hand, and Prof. Nicol, of Aberdeen, on 
the other, till its temporary close in 1861, by the publication of 
the Highland Memoir of Murchison and Geikie. He then 
reviewed the reopening of the controversy by Dr. Hicks in 1878, 
and the work of the Archsean geologists, up to the date of publi- 
cation of Dr. C Callaway’s paper in 1883, in which Nicol’s 
view of the great physical break between the Paleozoic rocks 
and the Eastern or Upper Gneissic series was shown to be 
correct, but the so-called Eastern gneiss was provisionally 
erected into a new Archeean system, the Caledonian, having the 
Arnaboll gneiss as its lower member. The author next gave a 
summary of his own views as deduced from his personal study of 
the Durness Eriboll district in 1882 and 1833, and published in 
1884, illustrating these by coloued maps and sections. He 
held that (exception being made of the local Torridon Sand- 
stone) the only rock-formations in the Durness-Eriboll mea are, 
as Nicol originally contended: (1) The Archean or Hebridean 
neiss; and (2) The Paleeozoic quartzites, fucoid beds, and 
imestones, But the so-called upper gneiss or eastern meta- 
morphic gneiss appears to be composed of elements derived 
from one or other of the foregoing. There 13 no conformable 
ascending succession from the Paleozoic rocks into this Eastern 
Metamorphic series. The line of contact 1». generally speaking, 
a plane of dislocation, and where this is wanting the Paleozoic 
rocks rest unconformably upon one of the members of the 
eastern gneiss. The present physical relations of the eastein 
metamorphic series are the effcct of lateral crust creep, by which 
the eastern metamorphic rocks have been forced over the 
Palzeozoic rocks in grand overfaults to the west, often for many 
miles This Eastern Metamorphic series is composed of two 
petrological members, the Arxadoll gneiss to the west, and the 
Sutherland schists and gneisses to the east, having between them 
a series of has lara schists possessing characters common to 
both. The Arnaboll gneiss ıs simply the easterly extension of 
the Hebridean of the west The remariog gneisses and schists 
of the eastern metamorphic series are mainly composed of re- 
metamorphosed Hebmridean, with uncluded patches of igneous 
and Paleozoic material. The planes of schistosity which divide 
the layers of the Upper Gneissic series are not planes of bedding, 
but planes of dislocation The dip and strike of these planes 
have been given to them since Siluian times by the agency of 
the great earth-movements. Inssome instances the original 
suactwes of the rocks aie shll recognisable ; usually, however, 
they are wholly obliterated > the old minerals have disappeared 
as such, and new minerals have been developed, The Eastern 
Gneissic series has thus no pretension whatever to the title of a 
sedimentaty rock-system. It is a petrological 10c's-massif, a 
metamorphic compound, composed of local elementseof very 
different geological ages. In all their essentials these views 
appear to agree with the far more contended and minute results 
worked out independently, and published by Messis, Peach and 
Horne in November 1884. 

In the second part of his papegthe author gave a supmary of 
the work accomplished among the metamorphic 1ocks of the 
Alps and Eastern Germany by Heim and Lehmann, and de- 
scribed the several types of 1ock-metamorphism found in the 
Eriboll district, as worked out by himself The Arnaboll 
(Hebridean gneiss) can be trace stage by stage from spots where ` 
it retains its original stnke and petrological characters, to others 
where 1t acquires the normal strike and mineralogical features of 
the ordi Sutherland schists The old planes of schigtosity 
become obliterated, and new ones are developed ; the onginal 
crystals are crushed and spread out, and new secondary minerals, 
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mica aud quartz, are developed. The most intense mechanical 
metamorphism occurs along the grand dislocation (thrust) planes, 
where the gneisses and pegmatites resting on those planes are 
crushed, diagged, and ground out into a finely-laminated schist 
( Mfylonite, Gr. mylon, a mill) composed of shattered fragments 
of the original ciystals of the rock set ın a cement of secondary 
quartz, the lamination being defined by mmute inosculating lines 
(fluxion lines) of, kaolin or chloritic material and secondary 
crystals of mica, Whatever rock rests unmediately upon the 
thrust plane, whether Archean, igneous, or Palæozoic, &c , is 
sımilarly treated, the resulting mylonıte varying ın colour and 
composition according to the material from which it is formed. 
The variegated schists which form the transitional zones between 
the A:naboll gneiss and Sutherland mica-schists are all essen- 
tially mylonites in origin and structure, and appear to have been 
formed along many dislocation planes, some of which still show 
between them patches of recognisable Archean and Paleozoic 
rocks. These vanegated schists (Phyllites or Mylonites) differ 
locally m composition according to the material from which they 
have been derived, and m petrological character according to 
the special physical accidents to which they have been subjected 
since their date of ids pa pea frilled schists, veined schists, 
glazed schists, &e, &c. The more highly crystalline flaggy 
mica-schists, &c., which le generally to the east of the zones of 
the variegated schists, appear to have been made out of similar 
materials to those of the variegated schists, but to have been 
formed under somewhat different conditions. They show the 
fluxion-structure of the mylonites ; but the differential motion 
of the component particles seems to have been less, while the 
chemical change was much greater. In some of these crystalline 
schists (the augen-schists) the larger crystals of the origmal rock 
from which the schist was formed, ae still individually recog- 
nisable, while the new matrix contammg them is a secondary 
crystalline matrix of quatz and mica arranged in the fluxion- 
planes. While the mylonties may be described as microscopic 
pressure-breccias with fluxion-stiuctuie, in which the inter-titial 
dusty, siliceous, and kaolinitic paste has only crystallised in 
part ; the Sugen sehnits are pressure-breccias, with fluxion-struc- 
ture, in which the whole of the interstitial paste has crystallised 
out. The myloni'es were formed along the thrust-planes, where 
the two superposed rock-systems moved over each other as 
solid masses; the asegen-schtsts were probably formed in the 
more cential parts of the moving system, where the all-su:round- 
mg weight aud pressuie forced the rock to yield somewhat like 
a plastic Body. Between these augen-schists there appears to 
be every gadation, on the one hand to the mylonites, and on 
the other to the typical mica-schists composed of quartz and 
mica. Like the mylonites, the crystallme augenites and mica- 
lites present us with local differences in chemical composition 
(calcareous, hoinblendic, quartzose, &c. ), suggestive of Archrean, 
igneous, or Paleozoic origin, They also show similar structural 
varieties due to secondary physical changes (frilled. veined, 
glazed, &c.), as well as others due to the presence of special 
minerals (garnet, actinolite, &c., &c ). 

On certain Diatomaceous Deposts (Diatomite) from the Peat of 
Aberdeenshire, by W. Ivison Macadam, F.C.S., F.S C , &., 
Lecturer on Chemistry, School of Medicine, Edinburgh.—The 
material was found below the geat in ceitain districts of Aber- 
deenshiie, but principally in the basin in which he Lochs 
Kinnord and Dawin. After removal of the surface peat-fuel, the 
lower and more highly mineral portion was cut in blocks and 
air-dned. The substance then consisted of almost pure Diatom- 
acea bound together by the remains of Spragnum, Equisetacea, 
&c. Besides being found underlying peat the substance was also 
obtained on the shores of Loch Kinnord, and the moe pure 
Diatoms were thickly distributed over the bottom of the deeper 
portions of the lake; these latter, however, from the want of 
the bindmg obtained from the mash plants above mentioned could 
not be rgndered readily available for maiket. An interesting 
point regarding these deposits was that whilst in Loch Kinnord 
an abundant supply of the Diatoms could be obtained, in the 
neighbouring Loch Dawin scarcely a single Diatom (recent or 
fossil) was found. ‘This was probably due to the fact that whilst 
the feeding waters of Loch Kinnord flowed from hilis consisting 
of a coarse and much disintegrated ute, and consequently 
contained a considerable portion of soluble sthca, the Loch 
Dawig wateis were obtained from hornblendic mountains, and 
held much less soluble silica in solution, The material was 
principally used for the menufacture of dynamite, and a con- 
siderable quantity had been forwarded to the works for this 





purpose. Unfortunately, however, dynamite had fallen to a 
great extent out of use, being 1eplaced by the more powerful 
blasting gelatine, and thus what had at one time appeared as if it 
would prove an important local industry had entiiely fallen away. 
Other uses, however, could be found for the materal, such as 
the manufacture of ultiamarine, for which, from the very small 
proportion of iron present, the diatomite has more especially to 
be recommended. As an absorbent it was of fully double the 
value ol the ordinary German varieties of ‘‘ kieselguhr.” 

On Some Recent Earthquakes on the Downham Coast, and 
their Probable Causes, by Prof. G. A, Lebour, M.A., 
F.G.S.—For the last two years frequent slight shocks, 
resembling those of earthquakes, and accompamed by rum- 
bling noises, have been felt at Sundeiland. Much discussion 
has arisen as to the cause of these, but that they are due to 
natural causes is now quite certain. Sunderland stands upon 
magnesium limestone, from 300 to 400 feet thick beneath the 
town; the rock is riddled with cavities of every size, some so 
small as to give a vesicular character to the stone, some large 
and forming true caverns, These cavities are partly due to the 
was out of marly matter, partly to solution of the limestone. 
Every thousand gallons of Sunderland water contains one pound 
of stone ; ın this manner about forty cubic yards of magnesian 
lumestone are yearly pumped up by the Water Company, and of 
course a much larger quantity ıs removed by natural channels. 
This action enlarges the cavities ; the sides and roof fall in, thus 
accounting for the shock. The same explanation applies to the 
“ breccia gashes” which are exposed along the shoie. These 
are fissures filled with breccia. Quite recently similar shocks to 
those here referred to have been observed at Middlesborough. 
Pumping the brine from the salt deposits, rcoo to 1200 feet 
PON the surface, may pioduce cavities into which the rock 
alls. 

Some Examples of Pressure-Fluxton in Pennsyloama, by 
Prof H. Cavill Lewis.—The three localities in Pennsylvania 
described in this paper lie in an area which had been especially 
studied by the author for some yeais back and had led him to 
conclusions simular to some of those recently announced as the 
result of studies in North-Western Scotland, which have justly 
attracted widespread attention. (I) a zone of ancient crystalline 
rocks extends across South-Eastern Pennsylvania, near Phila- 
delphia, which is generally believed to underhe the lowest 
Cambrian strata and to be of Archsean age. This zone is about 
a mile wide where it crosses the Schuylkill River, south of 
Conshohocken, and ıt is from this point to Westchester, some 
twenty mules westward, that the present remarks especially 
apply. Although in many portions exhibiting a distinct gneissic 
lamination, the rocks of this zone are held by the author to be 
of purely eruptive ongin, consisting of syenites, acid gabbios, 
trap granulites, and other igneous rocks, often highly meta- 
morphosed. It is the outer peripheral portion of this zone to 
which attention is here directed. While the rocks are massive 
in the centre, this outer portion has been enormously com- 
pressed, folded, and faulted, with the result of producing a 
tough-banded, porphyritic fluxion gnetss identical with the 
‘*milonite” of Lapworth or the ‘‘sheared gneiss” of Peach 
and Hore. So perfect ıs the fluxion structure that the rock 
resembles a rhyolite. As ım the ‘‘ banded granulite” of 
Lehmann, elongated feldspar ‘‘ eyes” hem flowing streams of 
biolite grains and broken quartz, the streams often parting and 
again meeting around the porphyutic ‘“‘eyes.” Occastonal 
crystalline eyes of hornblende remain, but most of it has been 
conveited into biotite. A point of especial interest is that the 
feldspar of the eyes 1s quite colourless and free from inclusions, 
like the sanidine of recent lavas, while, on the other hand, the 
feldspars of the ner and massive portions of the zone, out of 
which this outer portion has been reformed by pressure fluxign, 
are full of inclusions and have the ‘‘ dusty” appearance so 
common in ancient feldspars. The fresh-looking feldspar eyes 
are therefore believed tẹ have been subsequently formed as a 
result of a reerystallisation of the old material under the inflnence 
of pressure fluxion, In similar manner the biotite has been 
made out of the old hoinblende, garnets have been developed, 
and the quartz has been granulated and optically distorted by 
pressure. The influence of pressure is also seen in certain 
Cambrian strata in the immediate vicinity, where n sandstope 
containing cylindrical casts of scolithus linearis, apparentl 
identical with the ‘‘pipe-rock” of Noith-Westegn Scotland, 
has, like it, been compressed to such a degree that the vertical 
casts are flattened out and elongated m the diréction of lamination 








to several times their original length. In the same sand- 
stone qgartz pebbles have been pulled ont and flattened, 
while sericite has been largely developed along the cleavage 
planes. The pressure can be shown to have bgen directed 
mainly from the south-east. (2) The second locality is 
in the midst of the Laurentian area of Buck’s County, and 
is known as Van Artsdalen’s Quany. A mass of crystalline 
limestone is here mingled with an eruptive diorite m such 
manner as to show that it had actually flowed like an igneous 
rock, and had caught up inclusions. The results of extreme 
metamorphism are exhibited in the development ın the lme- 
stone of graphite, wollastonite, and other minerals. The 
chemical changes and interchange of elements which might 
result from a loosening of molecular combinations under extreme 
pressure and their subsequent “‘ regulation” mto new compounds 
were discussed as among the phenomena of mechanical meta- 
morphism. (3) As an American instance of the conversion of 
an intrusive diabase dyke mto amphibolite schist, analogous to 
the case recently described by Teall, a long narrow belt of 
sphene-bearing amphibolite schist in the City of Philadelphia 
was adduced This belt with distinctive mineralogical cha- 
racte1s cuts across the metamorphic mica schists of the region 
umconformably, and 1s believed by the author to be a highly 
metamorphosed ımtrusive dyke of Lower Silunan age. The 
original augite or diallage has been completely converted into 
fibrous hornblende, and the influence of pressure is shown in the 
perfectly laminated character of the schist in the close foldings 
produced, and in the minute structure of the rock. Some 
interesting details of the latter having been photographed, 
diagiams constructed from these were exhibited. These showed 
that the rock was tiaversed by a parallel seres of slips and 
crushings, and that about such lines of faulting and i 
there was a peculiar arrangement of the lines of hornblende 
crystals, not very unlike the arrangement of iron filings about 
the poles of a magnet, such as could not be satisfactorily 
explained by any theory of aqueous deposition, but pointed to a 
lamination by presswe, 





SECTION D--BroLtocy 


On the Cause of the extreme Dissimilarity between the Faunas 
of the Red Sea and Medtterianean notwithstanding their recent 
connection, by Prof. Edward Hull, LL.D., F.R.S.—The faunas 
of the Mediterranean and of the Red Sea are so unlike that if 
the beds of the two seas were upraised, and theu contents ex- 
amined, naturalists would prey refer them to distinct geologi- 
cal periods. The dissimilarity is greater than was formerly sup- 
posed In Woodward’s ‘‘ Manual of the Mollusca” it is stated 
that seventy-four species of mollusks are common to the two 
seas, bat Prof. Issel, of Genoa, places the number at eighteen, 
or about 2 per cent, Equal differences exist 1f we compare 
other great groups of life; in fact, as Prof. Haeckel well ob- 
seives, the fauna of the Red Sea 1s related to that of the Indian 
Ocean, the fauna of the Mediterranean to that of the Atlantic. 
This extreme dissimilazity would not surprise us if it were not 
for the prooi of recent connection between the two seas. Evi- 
dence of old sea margins, up to about 220 feet above the present 
sea-level, are frequently found along the Nile and in the valleys 
and plains of Philistria. As many of the marine forms found 
in these deposits still exist, the date of the submergence may be 
safely referred to that of the Pliocene; but it continued to a 
later period, and (in the author’s opinion) it to some extent re- 
mained to the time of the Pharaohs. The existing fauna piob- 
ably dates back to Eocene times, when the ocean spread widely 
over the area in question. In the Miocene period the main out- 
lines of land and sea as we now find them were marked out, the 
deposits of this age being here small and local. Under the ex- 
tremely different conditions existing in the two meas, the fauna 
during and after the Miocene period became differentiated. The 
connection re established during and after the Pliocene period 
was insufficient to destroy these differences, although ıt allowed 
a mingling of forms to some extent. The maximum submergence 
was about 220 feet; but as the summit level between the two 
seas is about 50 feet, the depth of water would only be about 
170 feet at the maximum. Only littoral and shallow-water 
fogms would cross jn the adult state ; but many forms mhabiting 
deeper water in the adult state might have crossed when in the 
free-swimming larval state. When the land again rose, and the 
marine straits were finally effaced, the different physical condi- 
tions of the two sea$ would again come into effect. The difference 


of temperature is now very considesable, and probably was 
much greater during the Glacial period, especially if, as appears 
probable, the eastern or Levant basin of the Mediterranean were 
separated from the others; for into this would flow the cold 
waters of the Black Sea and of Central Europe, whilst the Red 
Sea would receive warm water, and be itself exposed to the 
rays of a tropical sun. It would be an interesting subject of 
inquiry—Which of these faunas most closely resembles that of 
the original stock ? 

On the Tay Whale (Megaptera longimana) and other Whales 
recently obtained in the District, by Prof. Struthers.—Prof. 
Struthers gave a description of the various parts of the anatomy 
of the whale. In addition to the Tay whale members of three 
other whales recently obtained in the district were exhibited 
for the purpose of comparison, and the analogy of its structure 
to that of other animals was specially referred to in order to 
show its identity with the mammal. Prof. Flower joined ın the 
discussion which followed, aud remarked that they now had an 
idea at least as to the origin of the whale : it carried its pedigree 
ın every part of its body. It had been thought that the mammals 
that lve upon land tad been derived from progenitors that 
formerly lived in the sea, and that the mammals may have 

d through an aquatic or manne stage before they took to 

d, but the observations of anatomy showed that this cannot 
have been the case. There was no doubt that the whale had 
been derived from a four-footed land mammal. All observa- 
tions, for example, had shown that at -some period of their life 
whales have a hairy covering, generally in the region of the 
mouth, that hairy covering being functionless and very often 
lost even before birth. In the same way whales at an early 
stage of their existence are furnished with a complete set of 
teeth, the rudiments of the teeth of the land mammal The 
organ of smell, although in a rudimentary state and m some 
species almost entirely gone, also points to the ongin of the 
whale, 

Some Points in the Anatomy of Sowerby's Whole, by Prof. 
Turner.—Prof. Turner remarked that Mesoplodon bidens, or 
Sowerby’s whale, of which he had dissected two specimens, was 
now for the first time dissected so that the viscera of this whale 
weie seen by any anatomist, or that its tail and paddle, or fin, 
had been figured. The tal presents a very material difference 
from the customary tail in the cetacea in having the posterior 
border smooth instead of notched. Dr. Turner called attention 
in detail to the intestinal and limb structure of this species of 
whale, showing the affinity o1 resemblance of the cetatea to the 
reptilious and the amphibious, particularly in reference to the 
corpus. Piof. Flower said he was glad to find that Prof. 
Turner had found some intention for the muscles of the corpus. 
For all that they were veiy rudimentary as compared with the 
same muscles in other animals, and he thought that he might 
have to modify his views on this point as he had had to do in 
regard to many other things throughout life. Prof. Marsh, of 
Yale College, said the intermediary bone pointed out by Prof. 
Turner interested him much. 

On the Ceracal Vertebra of the Greenland Right Whale, by 
Prof. Struthers:—The reduced condition of the upper and lower 
transverse processes was commented on, and the meaning of 
their different parts explained ;,also the completely fused con- 
dition of the bodies of the seven vertebre. A nearly similar 
condition of the neck of the Pilot Whale (Globscephalus mielas) 
was demonstrated, showing in the young condition the two body 
epiphyses on the rudimentary vertebra. Other specimens illus- 
trated the fibrous condition of the transverse processes in the 
Narwhal and Beluga. A 

On the Development of the Vertebræ of the Elephant, by Prof. 
Struthers.—The point was that in the anterior vertebree the 
neural arches meet behind the body, covering it deeply, and 
shutting ıt entirely out from forming any part of the wall of the 
spinal canal. 

On the Development of the Foot of the Horse, by Prof. Struthers. 
—Dr. Struthers called attention to the fact that the epiphysis of 
the rudimentary metacarpal and metatarsal bones 1s not at the 
upper or functional end, but at the reduced end or “button,” 
from which only a slender Jigament proceeded. This he con- 
sidered a most interesting fact, one which completed the chain 
of evidence of the descent of the horse. There was a reason 
why the epiphyses should be there ın the hipparion and previous 
forms fiom which the horse of the present day was deScended. 
The development of the corresponding bones in man, the 
cetacea, and various other mamanis, was given in illustiation. 
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A specimen was showa of a two-toed horse. The valuable 
researches of Prof. Marsh on the descent of the horse were 
specially alluded to. Dr. Struthers demonstrated another fact 
connected with the development of the foot of the hors:—that 
the first phalanx, or pastern bone, has an epiphysis at both ends. 
On the Viscera of Gymnotus electricus, by Piof. Cleland.— 
Independent of its electric organs, this fish has a number of 
remarkable internal peculiarities. The curious spongy protuber- 
ances of the mucous membrane of the buccal cavity are well 
known to zoologists. The two swimming-bladders are remark- 
able for their relation to the kidneys; the antelior swimming- 
bladder being a small structure between their anterior extremities, 
and the larger posterior swimming-bladder being situated alto- 
gether behind their under hinder ends, while the duct of the 
latter ascends by the left side of the renal outlet, to be joined 
by the duct of the other bladder before entering the gullet. The 
pylorus also is remarkably contracted. But the most striki 
and altogether curious arrangements aie seen on the ventral wall 
of the abdomen. The intestine passes forward the whole length 
of the abdominal cavity to the vent, and on its under side is a 
long renal duct as wide as itself, and opening immediately 
behind the vent ; while, opening into this duct close to its out- 
let, are the ducts of the two ovaires, which lie one on each side, 
their morphologically anterior extremities placed posteriorly, as 
if in process of development these organs had been pulled 
around from their proper sub-vertebial position until completely 
inverted 
The Spiracle of Fishes in tts relation to the Head, as devel- 
oped in the Higher Vertebrates, by Prof. Cleland. —A veiy 
extraordinary mistake can be shown to be prevalent among 
embryologists, to the effect that the spitacle corresponds with 
the tympanum and external auditory meatus in the higher verte- 
brates. This is not the case. The spiracle 1s peoa the 
tympanum is post-oral. The apparent sequence of the spiracle 
with the bianchial clefts occuis, as Balfour described it, m the 
embryo of the dog-fish; but for all that, and although it has 
rudimentary exteinal gills attached to its margins in the embryo, 
itis in front of the mandibular arch and above the maxillary 
lobe. Between the middle and lateral frontal processes is the 
nostril ; between the lateral frontal process and the mandible is 
the space mto the upper part of which the eyeball projects, and 
from which the Jachrymal duct is developed ; while between the 
first and second visceral lobes is the external ear; and it is 
highly probable that the upper part of the first branchial cleft is 
homologous with the clefts in fiont of and behind the lateral 
frontal process. Thus a certain amount of homology would 
exist between the spnacle of fishes and the lachrymal duct 
Ls the Commussural Theory of the Corpus Callosum Correct? 
by D J. Hamilton, M.B., Professor of Pathological Anatomy, 
Aberdeen Unnversity.—The results recorded by the author were 
obtained by certain special methods of preparation. They 
went to prove that the corpus callosum is not an inter-hemi- 
spherical commissuie, as is generally supposed, but that it ıs in 
zality the decussation of a particular system of fibies on their 
way downwards to join the inner and outer capsules. These’ 
fibres are not to be confounded with the motor and other direct 
fibres derived from the cerebral cortex, and which decussate at 
some point lower down. é 
The Euttence of Compiratwve Anatomy with regard to 
Locatsation of Function in the Cortex of the Brain, by Alex. 
Hull, M.A., M.B. Cambiidge.—The object of the paper was 
to show that the theory of the localisation of function in the 
cortex of the brain must be submitted eventually to comparative 
anatomy for pioof. The key to the arrangement of the lower 
parts of the central nervous system 1s to be found, as the author 
had elsewhere shown, in its segmental disposition: the giey 
matter 1s disposed in clumps the cells of which bear a definite 
numerical relation to the fibres of body nerves. The problem 
discussed in the present paper was the telation of the grey 
matter of the cortex to this lowe: grey matter, and therefore to 
the body nerves. Is each region of the cortex equally in rela- 
tion with all the segments of the “central grey tube”? or is 
the cortex also divided up into areas, the superficies of each of 
which vanes as the amount of grey matter in the clump of the 
lower system with which it 1s 1elated, and therefore as the 
number of fibres in its associated nerve. For this mvestigation 
guiges to the delimitation of the cortex are necessary, and no 
otheis are available for the pm pose if the fissures fail. The 
homological value of the fissures 1s, however, established by the 
“study of adult and foetal brains. They are remarkably constant 
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in their arrangement throughout animals of the same type, and 
in animals of different type they are very constant with regard 
to the order of then appearance, their progressive extension and 
permanent depth The author of the paper expressed himself 
content, on account of the precision with which the fissures 
respond to the ordinary tests of homology, to place himself un- 
conditionally ın their hands, and the boundaries of the various 
regions of the coitex being thus marked ont, it remains to devise 
a system of mensuration by which the superficial area of each 
region of the cortex may be determined for comparison with the 
cioss-sections of the several nerves. As yet no satisfactory 
method of measurement has been devised, but even in the 
absence of exact data important results'can be obtained by the 
observation of the bras of such animals as are conspicuous for 
excess or deficiency in the development of the muscular system 
or of one or more of the senses. As examples of such results 
Mr. Hill exhibited diagrams of the brais of the sheep, cat, pig, 
dog, and otter, enlarged from tracings of the pictures in Leuret 
and Gratiolet’s Atlas. It was shown that, although it is im- 
possible, as yet, to map out the brain into areas associated with 
the seveial nerves, it 1s quite possible to predict from the appear- 
ance of the bram the p ae sey sensory and motor endowments 
of the animal to which it belonged In the main Mr. Will’s 
results confirm those alieady obtained by Ferrier and other 
expe:mmental physiologists ; they seem, however, to show that 
they are open to correction ın certain important points with 
regard to the areas allocated to the senses of smell, hearing, and 
facial sensation. 

The Action of Cold on Microphytes.—Prof. M ‘Kendrick, 
Glasgow, gave an interesting account of the methods of trying 
to destroy small o isms hke bacteria, not a» is commonly 
done by heat, but by cold. It 1s known that by means of 
Coleman’s cooling machine meat may be kept from putiefying 
for a considerable time, but ın attempting to sterilise a putrescible 
solution by means of cold, ıt was found that, though in some 
cases putrescence was delayed, in no case were the organisms 
completely destroyed. Organic fluids were exposed to tempera- 
tures more than 120° below o° F., but on thawing they were 
found to contain living organisms still. Thus the hope of pre- 
serving putrescible matter by means of cold—an important 
economical result—is, so far as investigation yet goes, destioyed. 
The organisms under cold seem to be in a nearly solid state, 
though we cannot call it a crystallme state. In a paste solution 
the water is crystallised under cold, the paste remaining spongy. 
Possibly cold may separate fiom these minate organisms the 
water they contain, and this water is again absorbed on thawing. 
Meat under cold becomes very friable, while yet minute fiag- 
ments of it show the same micioscopic constituuon of muscle, 
It 1s well known that frogs have been found in blocks of ice 
and been ievived. Frogs have been frozen at 20° F. in about 
half an hour. On thawing slowly the animal, in two instances, 
completely recovered. When it was frozen for longer than half 
an hour it did not recover; but, though reflex action was gone, 
there remained some uritability both ın nerves and muscles. It 
was found also that certain vital functions may be arrested by 
cold, and thus conceivably higher organisms may be kept vitally 
inert for an indefinite time. Expermments were also tied on 
warm-blooded animals. A 1abbit subjected to a temperature 
100° below o° F. recovered. No temperature lower than 73° 
below o° F. has been obtained in free atmosphere. Prof. 
M'‘Kendrick gave a short sketch of the literature of the subject. 

The Action of Oxonised Air upon Micso-Organtsms and 
Albumen in Solution, by J.J Coleman, F.LC., F.C.S —This 
paper described a number of experiments conducted by the 
author ın conjunction with Prof. McKendrick, F.R.S , bemg 
supplementa to their joint investigation upon the influence of 
cold on microphytes. Air artificially impregnated with ozone 
by means of a Ruhmkorff coil, so as to contain a much Targer 
percentage of ozone than any natural atmospheric air, was passed 
continuously througly a I per cent. solution of white of egg 
placed in a glass flask, the inlet and outlet tubes of which were 
carefully plugged with cotton wool previously to commencing 
the experiment. It was found that a stream of aircontaining an 
amount of ozone equal in weight to the albumen in solution 
passed through 100 c.c. of the liquid for thirty hours, failed in 
producing the slightest trace of oxidation, gnd that the ozopised 
an passed through the liquid quite unaltered. During the course 
of the experiment and for six days plows. the development of - 
micro-organisms ceased, but at the end of that tıme, and not- 
withstanding the cotton wool plugs, the tiquid became slightly 
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turbid from the presence of organisms. As dilute hydrogen 
peroxide 38 without action upon albumen, the conclusion seems 
inevitable that albumen is practically indestiuctible by any atmo- 
spheric agency without previous splitting up by micro-grganisms, 
and further, that whilst micro-organisms cannot develop, and 
are probably killed ın an ozonised atmospheie, these spores are 
not easily destroyed by its agency. These results confirm the 
surmise of the late Dr. Angus Smith that putrefaction is a 
necessary preliminary to oxidation in all cases of xatural river 
purification. Prof. Burdon Sanderson, Dr. W. B. Catpenter 
and Capt. Douglass Galton all commented upon the practical 
value and interest of this paper, Capt. Douglas Galton 
observing that the sooner organic matter of sewage is got on to 
land the better. 

The Use of Graphic Representations of Life-Histories in the 
Teaching of Botany, by Prof. Bower. —This was a paper referr- 
ing to a series of diagrams prepared by the author to brmg in 
review the chief facts in the life-history of the moss, fern, equi- 
setum, Seagined/a, a conifer, and an angiosperm. Prof. Bower 
pointed out that these diagrams could be extended to include 
lower forms, and that they are only intended for use afer the 
student has mastered the facts in detail in the laboratory. 
Havang described the diagrams and refened to some interesting 
processes of vegetative reproduction m the mosses and ferns, 
the author then proposed for discussion a series of questions as 
to the advisability of emplo such diagrams, or of extending 
their use The discussion which followed was taken pait m by 
Sir J. Lubbock, Profs. Bailey Balfour (Oxford), M‘Nab (Dublin), 
Trail (Aberdeen), Mr. Marshall Ward (Owens College), and 
others, and several suggestions were proposed for rendering 
Prof. Bower’s giaphic representations still more graphic. 

A New Theory of the Sense of Taste, by Prof. J. Berry Hay- 
craft.—The author showed that ‘‘ quality ” in this sense depends 
upon the nature of the atoms found in the sapid molecule. A 
study of the periodic law demonstrates that simular tastes are 
poe by combinations which contain elements such as 

thinm, sodium, potassium, which show a periodic recuirence 
of oidinary physical properties. Among the carbon compounds 
those which produce similar tastes are found to contam a common 
“ group ” of elements. Thus organic acids contam the group 
CO.OH, the sweet substances CH, OH. There is no 1elation 
between quality of sensation and gioss molecular weight, except 
that substances of either very small or very great molecular 
weight are not tasted at all. 

On the Hybridisation of Salmonida at Huwieloun, by Francis 
Day.—Durng the last eleven years Sir J. R. Gibson-Maatland, 
at Elowietoun, near Stirling, has devoted much attention to this 
subject, and gone to geat expense in order to efficiently 
out the many experiments he has instituted, while he has hke- 
wise afforded the author facilities fo. personally watchmg many 
of them, and furnished him with data as well as with specin ens 
When we consider that the ova of teleostean or bony fishes have, 
as a rule, to be fertilised by the milk of the males diffused in the 
suirounding water, it 1s not difficult to believe that this fluid from 
the male of one genus might come into contact with the eggs 
fiom fish of another species, genus, or even family, and a hybrid 
offspring be thus occasioned But the swe «f the micropyle of 
the ovum and that of the speimatozooid of the milt must be of 
conforming capacities, o fertilisation would be a physical ım- 
possibility. It would appear fiom the experiments made that 
the following conclusions may, with more or less probability, be 
drawn :—(i) Salmon and trout, trout and char, and diferent 
species of char, may interbreed and give nse to fertile hybrids 
(2) Hybrids raised fiom Lochleven trout eggs fertilised by 
salmon mult, heed in their fourth year, similar to young female 
salmon hept unde: the same conditions. (3) The anodiomous 
instingt is not lost in these trout and salmon hytrids. (4) Judg- 
ing fiom the period of breeding in the foregoing hybrids, the 
male element 1s prepotent. (5) In hybiids raised fiom Loch- 
leven trout eggs fertilised by the muilt of the Amencan char, the 
male element would appear to be prepotent, if we judge simply 
by the colour of the offspring (6) In hybnds raised from 
American char eggs fertilised by the mult of the Lochleven trout, 
the female element would appear to be piepotent, uf we judge 
simply by the colour of the offspring. (7) In hybrids iaised 
fromyAmerican chareeggs fertilised by the mit of the British 
char, the male element would appear to be prepotent, if we 
may judge simply by the colour of the offspiing. (8) In all 
instances of hybridisation between different species, as between 
salmon and trout, or frout and char, numerous instances of mal- 
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formation and great mortality occur among the offspnng, but 
much less when two forms of char are intercrossed. (9) In inter- 
crossing hybrids both the eggs and milt were found to be fertile, 
but the malformations and mortality very great. The pments, 
however, at Howietoun are not yet of sufficient age to admit any 
safe deductions on this head. (10) The age of the parent exer- 
cises great influence on the vitality of the offspring, for, when 
vey young, we may expect a large peicentage af malformations, 
as well as dropsy and other diseases of the offspring. 

Chinese Insect White Wax, by A. Hosie.—The author began 
with a reference to the European and Chmese writers who 
mention Chinese msect white wax, and then proceeded to say 
that, although the province of Ssu-chuan, m Western China, 
where he has been stationed for the last three years, is the chief 
wax-insect and wax-producing country in the Empire, insects 
and wax aie found in othe: provinces. Mı. Hosie was called 
upon by the Foreign Office to collect for Sir Joseph Hooker 
specimens connected with, and all possible information on, the 
subject of this industry, and he states that the present paper is a 
1evision, with additions, of a Report already published in a 
Parliamentary paper ın Febiuary last. He describes the insect- 
pioducing country, the tree on which the insects are propagated, 
the insects themselves, and their transit from the valley of Chien- 
chang, their breeding-ground, in the west of Ssu-chuan, acioss 
the mountains to Chia-ting Fu, the habitat of the wax tree. 
This tree is then desciibed, and details are given of the tieat- 
ment of the insects, their suspension on the trees, the depositing 
of the wax, and of a parasite on the insects. The method of 
removing the wax fiom the branches of the tree and of preparing 
it fo. market ıs then explained. The autho. then detailed the 
result of an examination of the insects after the wax has been 
fully deposited, finally passing to the annual quantity of insect 
white wax produced, its value, and uses. 

On the Sise of the Brain in Extinct Animals, by Prof. O. C. 
Maish.—Prof Marsh, of Yale College, said that for fifteen 
years he had directed his attention to the subject of the sıze of 
the Lrain in extinct animals, In every instance he found that 
the mammals fiom the lower Tertiary had very «mall biains. He 
caiiied out his investigation into the upper Tertiary, and found 
that the biain was much larger in the pliocene than in the 
miocene. All the tertiary mammals had small biams; there 
was a gradual increase in the size of the biain during this period ; 
and this increase in the size was generally in the cerebral hemi- 
sphere. or higher portions of the brain. In some groups the 
convolution of the brain had gradually become more cémplex. 
In some the cerebellum and the olfactory lobes had even dimin- 
ished in size. There was now evidence that the same general 
law of brain growth holds good for buds and reptiles from the 
Jurassic penod to the present time, The brain of an animal 
belonging to a vigor us race fitted for a loug survival was lager 
than the average brain of that penod in the same group, and the 
brain of a mammal of adecliming 1ace was smaller than the 
avercge brain of its contemporaries of the same group. The 
small animals now existing had proportionally larger brains than 
‘the larger animals, and young animals had proportionally larger 
brains than adult animals. They found some interesiing 
examples which threw light on this question. For instance in 
the Eocene they had an animal, the oldest known ancestor of 
the rhinoceios, and it had an exceptionally large brain. Taking 
all the facts together it seemed as though this tram growth was 
an impoitant element m the survival of animals, If the animal 
became large and unwieldly with a small biain, it would be 
hable to suffer from any change of climate. In other words, in 
early times the big biain conquered as it is the big brain that 
conquers in civilisation to-day. Prof. Flower said it was satis- 
factory to find a case where the facts worked out coincided with 
pieviously-formed theories, because that was not always the 
case, and sometimes the facts or the theories had to go to the 
wall. In this case they had no sugh difficulty ; and they had to 
thank the American Goveinment for the way in which it had 
taken up Prof Marsh’s work and were disseminating it, 

On the Systematic Position of the Chameleon and its 
Affinities with the Dinosauria, by D'Arcy W. Thompson, B.A, 
—The authc: believes that the great anatomical differences which 
separate the Chameleon from all other Lacertilia are connected 
with marked 1esemblances to the Dinosauria, especially the 
group Sauropoda. The shoulder-girdle 1s quite identical yith 
that of (¢.¢.) Brontosauius, but differs wholly fiom that of the 
Laceitilia in the simple form of the scapula and coracoid, the 
absence of coraco-scapula fenestrations, of clavicle and inter- 
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clavicle. Equally marxed affinities with the Dinosauria may be 
traced in the carpus and tarsus, sternum, pelvis, andskull While 
similarly the comparatively large size of the cerebellum, the 
absence of a unnary bladder, and the presence of pulmonary 
diverticula or rudimentary aur-sacs, are all foreshadowings of 
ornithic structure. 

The Origin of the Fishes of the Sea of Galilee, by Prof. Huall.— 
Of the abundant fishes of the Sea of Tiberias nearly one-half of 
the species are pecular to the Jake and its tributaries, while of 
the rest only one, Blennius lupulus, belongs to the ordinary 
Mediteranean fauna; two others are found in the Nile, seven 
other species occur in the rivers of South-Western Asia ; and ten 
moire me found in other parts of Syria. Tristram considered 
that this assemblage pointed to a close affinity of the fauna of 
the Jordanic basin with that of the rivers of tropical Africa ; but 
what most struck the observer was perhaps the speciality of the 
species to Jordanic waters, sixteen out of a total of thirty-six 
species being peculiar, Assuming that the forms which aie 
common to Jordanic and other wateis had been distributed in a 
manner sunuar to that by which they had to account for the 
distribution of lacustiine forms in other parts of the world, they 
had yet to account for the presence of the forms which were 
special and peculiai. After 1eferring to the formation of the 
Jordanic basin, Prof Hull argued that by the subsidence of the 
floor of the sea along the line of the Jordan valley an inland 
lake was formed whose wateis were first derived fiom those of 
the ocean itself, m which were enclosed the fishes, mollusks, 
and othe: forms which inhabited these waters themselves. The 
law of ‘* descent with modification” would come into operation, 
and they might suppose that throughout the Miocene and Plio- 
cene penods the process of modification in form, colour, and 
habit giadually proceeded. The fittest forms would survive, 
and differentiation between those of the oute: and inner seas 
would result in an almost entie specific change. Prof. Hull 
also read a paper on the cause of the extreme dissimilarity 
between the faunas of the Red Sea and Mediteranean, notwith- 
standing their recent connection. 

The St. Andrews Afarine Laboratury.—Prof. M'Intosh stated 
briefly the stiuctme and anangement of the manne laboratory 
at St. Andrews, and made some general remarks on the woik 
done during the last nine months there, A great many of our 
food fishes, he said, were carefully examined in regard to the 
development of the eggs and the growth of the young fishes. 
About twenty species were examined in this way. They. expe- 
rienced “some difficulty with some of the forms, on account of 
their voracity, paiticularly with the cod. They found that a cod 
of five inches long would swallow a cod of three inches, and if 
it could not get it all down at once, it would keep it in its throat 
till the head part was digested, and then draw im the tail. 
Mollusca were studied chiefly in connection with the develop- 
ment of the mussel, but he might say that very hazy notions 
were held in iegard to it. Some larger forms were also ert- 
amined, including poipoises and sharks. One porpoise was 
extremely interesting He had noticed it for sone time in the 
bay, and that its motions were very peculiar. He could not 
make out what it was doing there so constantly in shallow water 
But some days’ afterwaids a laize female was caught in the 
salmon nets, and they found fhat it was a female giving milk. 
Its milk was of a most interesting kind, anl formed the subject 
of examination and analysis by Prof. Purdy. It was as dense 
as cream, and of a deep yellow colour. 

On a Chemical Difference baween Living and Dead Proto- 
plasm, by Di, Oscar Loew, of Munich —Piotoplasm, it was 
found, eontains certam aldehyd groups, which account for the 
extreme mobility and readiness of change in hving protoplasm. 
These aldehyd groups can be reduced by very dilute alkaline 
solutions of silve: salts. Spirogyra, one of the lower alge, acts 
on this solution in a peculiar way. Living protoplasm reduces the 
salt, while dead protoplasm not. The specific giavity of the 
protoplasm of Spirogyra was increased, and was found to contain 
silver deposited ın its interio.. Aigymia, or the effect of nitrate 
of silver on the human subject in certain diseases, was found in 
these agr. Thus was shown a specific chemical difference 
between living and dead protoplasm. Ordinary poisons, such 
as prussic acid and strychnine, have no such striking effect on 
lowe: organisms, but a poison to all protoplasm is hydroxylamyl. 
Prof Burdon-Sanderson said that this investigation had moie 
impoitance than might at first appear, for it had arisen out of 
the epoch-making paper of Pilger. Pfluger concluded that 
there must be a chemical change in the transition fiom living to 
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dead protoplasm, and Dr. Loew took up the question as to what 
exactly this change was. Hus investigations are an gmpoitant 
step in deciding this most impoitant question. Prof. mimg 
said this gave us a new test for living protoplasm. The chie 
thing to settle was what exactly causes reduction of the silver, 

Digestion of Protads ın Plants, by Sidney Martin, M.D. 
(Lond.), B.Sc, M.R.C.P.—OF proteolytic ferments occurrin: 
in plants two kinds have been described—one acting like anim 
pepsin, and occurring in carnivorous plants, in the seeds of 
vetches, hemp, flax, barley, and malt, and the fruit of the fig, 
Ficus cerca ; the other acting like animal trypsin (pancreatin) 
and occuning in the juice of the gieen fruit of Carica papaya 
(the papaw tree), The use of these ferments in the plant 
economy has only been surmised by testing their action on 
animal pioteid, from which they form peptones. It 1s a question 
whether they form peptones from the proteid occurring in the 
mdividual, and from two considerations. It 1s doubtful whether 
a true peptone exists in plants—by which I mean a proteid 
soluble in water, and not precipitated by boiling, nitric acid, or 
acetic acid and potassic feriocyanide, Vines (Yournal of 
Physiology, vol. iii.) concludes that the body called vegetable 
peptone ıs hemialbumose (Meissner’s a-peptone). It is also 
evident that the action of these fe:ments on the pioteids wil be 
slow 1n comparison to the action of animal proteolytic ferments 5 
thus there might appear the proteids intermediate between 
albumen and peptone, which Kuhne and Chittenden call 
albumoses (Zeitschrift f. Biologie, Bd. xx). These questions I 
attempted to settle in the'case of the papaw juice. I first of all 
extiacted the proteids, which consisted of a globuhn, corre- 
sponding to animal paraglobulin ; two albumoses, which I pro- 
pose to call a- and 8-gAyialbumose, The B form is precipitated ; 
the a form is not thrown down by boiling ; a vegetable albumen 
coiresponding to egg-albumen. The effect of pure papain 
(the proteolytic ferment of the papaw juice) was tested on each 
of these bodies, but from none of them was a true peptone 
formed ; only a body corresponding to Meissner’s 4-peptone. 
The very slow pioteolysis explains the limitation of the foima- 
tion of the final products of proteid change. Leucin and tyroin 
weie formed. Full details of methods and results will be found 
Cs the forthcoming Journal of Physiology, September 14, 
1885. 

On the Application of the Anatomical Method to the Determina- 
tion of the Materials of the Linnean and old Herbaria, by Prof. 
L. Radlkofer.—Piof. Radikofer spoke geneially of the anatom- 
ical method of botanical study, aad dwelt on the results that had 
already been accomplished by ıt. With the aid of the anatomical 
system he advocated an extensive review of the herbana of the 
country with reference to the writings of their former possessors. 
These herbaria should henceforth not merely be preseived ; 
there should be the diffusion of new light on their contents so 
as to become useful to every one in a scientific sense, even to 
those who are unable to look through them. At some length 
he demonstrated the value of anatomical characters in systematic 
botany, and concluded with an appeal to all English botanists 
to direct their attention and their influence to the accomplish- 
ment of the work. In th: accomplishment of this the British 
Association might, perhaps, give substantial assistance. 

No'es on Experinents as to the Formation of Starch in Plants 
under the Influence of the Electric Light, by Mr. M. Ward, of the 
Owens College, Manchester —The experiments, Mr, Ward said, 
weie made not so much to determine a point already determined 
generally—that plants can be grown under the influence of the 
electric light—as to discover how fai the electric light can be 
used for teaching pirposes and investigations in the laboratory 
so to speak as an artificial sunlight. It would obviously be of 
enormous advantage to the vegetable physiologist if experiments 
could be easily performed under the mfinence of electric ight. 
He explained the experiments he had made in the labordtonies 
at the Owens College, Manchester, and at the residence of Mr. 
W. Crossley, of Bowden (who kindly placed a powerful mc 
lamp at his disposal), on this interesting subject, and described 
the means that had been employed in devising and conductin; 
the experiments. Under a powerful arc hght the results h 
been fruitful ; but small clusters of Swan lamps had yielded no 
satisfactory results, at any 1ate at low temperatures. The sub- 
ject requires still further examination, howeyer, and Mr. Mayghall 
Ward intimated that he intended to carry on the experiments, so 
that at a future date he might be able to convey, more detailed 
information than could be given in a paper of a preliminary 
character. The plants employed were hyacinth potato, Algæ, 
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Fata, Phaseolus, Dicentra, and the vine, and some interesting 
remarks gn methods, &c, were made in the discussion which 
followed. 

On the Coloration of the Anterior Segments of the Yaldanida, 
by Allen Harker, F.L S., Professor of Nataial History, Royal 
Agricultural College, Cirencester —The author, while studying 
the circulation and respiration of annelids at the zoological 
station at Naples, had been specially interested in the Maldanide, 
from their partially tubiculons habit and the brilliant coloration 
of their anterior segments. The bands of colour usually orna- 
ment the anterior segments, beginning with the second or third, 
and continuing to the ninth; but the distribution of the coloured 
hands differs widely in the different species. The colour in 
living or freshly-killed specimens ıs of a rich rose madder colour, 
shading off in each segment to a brighter rose-pink hue. 
Quatrefages attributed a physiological value to these coloured 
bands, describing them as bemg connected with the respiratory 
fanction. In connection with the whole subject of cutaneous 
respiration in annelids, it appeared important to settle this 
question, and the author made sections of the anterior segments 
in the Maldanide, and finds the colour to be due to a special 
pigment, whose behaviour under various reagents he described. 

n éhe other hand the author has studied the blood-vessels and 
their distrbution in the hving chetopod, and is satisfied that it 
extends equally in those portions of the cuticle which are un- 
coloured as in those which are. The coloured bands do not 
appear, therefore, to be in any way connected with the function 
of respiration. 





SECTION E—GEOGRAPHY 


The Indian Forest School, by Major F. Bailey, F.R.G.S., 
Royal Engineers, Director of the School.—It is only within the 
last twenty-five years that a special State department has ad- 
ministered the Indian forests. The staff was at first composed 
of men who had received no professional education, but they 
were able to do all that was then needed, and they accomplished 
work of great value. But as a result of their work the State 
became possessed of large forest areas, from which a permanent 
supply of produce had to be secured, and which had therefore 
to be managed systematically. At this time nothing was known 
of systematic forestry in England or in India, and an anange- 
ment was made in 1866 under which candidates for the Indian 
Forest Service were trained on the Contment The arrange- 
ment with the French Government 1s still in force, but ıt has 
now been decided to undertake the instruction m England. 
Great progress has been made in Indian forestry, which 1s 
manly due to the professionally-tramed men with whom the 
Forest De ent been recruited, but up to 1869 nothing 
bad been done towards the education of the subordinate 1anks. 
As work 1equiring professional skill became necessaiy over 
large areas, it was Found that the ‘‘divisions” must be Proken 
up mto a number of smaller executive charges under natives of 
the country, and that they must receive a professional education. 
In 1869 Mr. Brandis made proposals to organıse the subordinate 
grades and to tiam men at the Civil a, oa Colleges, and 
several other attempts were made in the same direction, but 
without marked success, In 1878 Mr, Brandis proposed to 
establish a Central Forest School, and his proposals were 
accepted by Government. The chief object of the School was 
then to prepare natives of India for the executive charge of 
forest ranges, and to qualify them for promotion to the superior 
staff, but 1t was bape that the school might ultimately be used 
to train candidates for the controlling branch, The chief forest 
officers of provinces jwere to select candidates and send them to 
be tramed at the School. None but natives of India weie to be 
admitted. A namber of forests near Dehre Dun were grouped 
togetĥer as a training ground and placed under a separate con- 
servator, who was also appointed director of the school. A 
board of inspection was appointed. ‘The frst theoretical course 
was held in 1881, and they have been held every year since 
then. The present system 1s that the candidates, who must be 
in robust health, are selected by conservators of the forest or by 
the director of the school. They must serve in the forests for 
at least twelve months before entermg the School. Candidates 
for the ranger’s certiQcate must have passed the entrance exami- 
nation of an Indian University on the English side ; candidates 
for the forestey’s certificate pass a lower examimation. The 
course of training for these two classes extends over eighteen 
and twelve months respectively. Men who gain the certificates 
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return to their provinces, and are emplbyed there. The course 
of instruction for the ranger’s class embraces vegetable physio- 
logy, the elements of physics and chemistry, mathematics, road 
making and building, swveying, sylviculture, working plans, 
forest utilisation, forest botany, the elements of mineralogy and 
geology, forest law, and the elements of forest etiology. The 
couse for foresters is much more simple. The preparation of 
manuals is in progress, and a library, museum, chemical labora- 
tory, observatory, and forest garden have been established. The 
perce of probation ın the forest before entry into the School 

a twofold object : firstly, to enable the theoretical course to 
be understood ; secondly, to elimmate men who are unsuited to 
a forest life before time and money have been spent on their 
traning. As a rule, the students are employés of the Forest 
Department, and they draw their salaries and maintain them- 
selves while at the School. No mstruction fees are charged, It 
would not at present be possible to get condidates whose main- 
tenance and education are entirely paid for by their friends. 
Nine men who have left the School have appointments of from 
125/, to 200/, a year, and this ought to draw eligible candidates, 
Conservators of forests say that the men trained at the School 
are markedly superior to their untrained comrades. The area 
of reserved forests has largely creased of late, and the prospects 
of the students are very good During the session of 1884 
there were forty-six students of all classes at the School, of whom 
ee were from Madras, and seven from native States, the chiefs 
of which have been induced by the establishment of the school 
to take measures for the protection of their forests. The School 
has now been made an imperial msbtution, and this is a great 
advantage in every way. The expenses of the School in 1884 
are said to have been rgri/. 

On For neyings in South-Western China, by A. Hosie.—In 
the autamn of 1881 Mr. Hosie was appointed Her Majesty’s 
Agent in Western Chima, and reached Ch‘ung-ch‘ing, in the 
province of Ssii-ch‘uan, in January, 1882 From this pomt he 
made three journeys in South-Western China. In the spring of 
1882 he proceeded through Southern Ssti-ch‘uan and Northern 
Kuei-chou, the Chinese ‘‘ Switzerland,” to Kuei-yang Fu, the 
capital of the latter province, whence he journeyed westward in 
the footsteps of Margary to the capital of Yunnan. From 
Yunnan Fu he struck north-east through Northern Yunnan, 
following for days here and there the routes of Garnier and the 
Grosvenor Mission. At last he descended the Nan-kuang:River 
and reached the right bank of the Great River, the loca] name 
of the Upper Zangtsze, at a point below Hsu-chou Fu, an im- 
portant city at the junction of the Min River and the Chin-sha 
Chiang, or River of Golden Sand. Here he took boat and 
descended the Great River to Ch‘ung-ch‘ing, hig starting-point. 
In February, 1883, Mr Hoste again left Ch‘ung-ch‘ing, and 
proceeded north-west to Ch‘éng-tu, the capital of the province 
of Ssii-ch‘uan, by way of the brine and petroleum wells of 
Tzii-lhu-ching. From Ch‘éng-tu he journeyed west and south- 
west through the country of the Lolos, skirting the western 
boundary of Independent Lolodom. From Ning-yuan, locally 
called Chien-ch‘ang, and lying in a valley famous, among other 
things, as the habitat of the white-wax insect, he passed south- 
west through the mountainous Cain-du of Marco Polo, in- 
habited in great a by Mantzŭ tribes, and struck the left bank 
of the Chin-sha hiang two months after leaving Ch'ung-ch'mg. 
From this pomt Ta-h Fu, in Western Yunnan, was ily 
reached. From Ta-h Fu Mr. Hosie jurneyed eastward to 
Yunnan Fu, which he had visited the year before, and then 
struck north-east through Western Kuei-chou to the Yung-ning 
River, which he descended to the Great River. Lu Ohou, an 
important city at the junction of this mver with the T'o River, 
was soon reached, and the Great River was again descended to 
Ch -ching. This journey occupied four months. In June, 
1884, Mr. Hoste again left Ch‘ang-ch‘ing, and from Ho Chou, 
a three days’ journey to the north pf that cty, he struck west- 
ward through a beautifully cultivated and fertile country to Chia- 
ting Fu, on the right of the Min at its junction with the 
Tung River. Chia-ting is famous as the great centre of seri- 
culture in Ssit-ch‘uan, and as the chief insect wax-producing 
country inthe Empne. A day’s journey west of Chia- is 
the famous Mount O-mei, rising 11,100 feet above the level of 
the sea. This mountain, which 1s sacred to the worship of 
Buddha, Mr. Hosie ascended in company with crowds of,pil- 
gums. He then proceeded south, skirting the eastern boundary 
of Independent Lolodom, to the River of Golden Sand, the 
left bank of which was struck at the town of Man-i-sst, between 
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forty and fifty miles above P‘ing-shan Hsien—the highest point 
reached by the Upper eYangtsze Expedition in 1861, From 
Man-1-ssti Mr. Hosie descended the Chin-sha Chiang and the 
Great River to Ch‘ung-ch‘ing. 

Antarctic Discovery, by Admual Sir Erasmus Ommanney, 
C.B., F.R S.—The object of this paper is to draw atten- 
tion to the neglect of the Antarctic region as a field for explora- 
tion. The author gives a summary of the work which has 
already been done by Cork, Bellingshausen, Weddell, Biscoe, 
Balleny, Wilkes, Dumont d’Unville, James Ross, and Nares (in 
the Challenger). The author refers toa paper by Dr. Neumayer 
on the subject, the substance of which was reproduced in 
NATURE (vol. vi. p 21). The author concludes as follows :— 
I have thus laid before you but a very imperfect description of 
these voyages ; to give the details of the scientific results would 
occupy a separate paper. But I have endeavomed to demon- 
strate how large a field remains open for discovery. I think, 
fiom all we now know, we may infer that the South Pole is 
capped by an eteinal glacier; and, from the nature of the 
soundings obtained by Koss, it would appear that the great ice- 
wall along which the ships navigated was the termination of the 

lacier—the source from which the inexhaustible supply of 1ce- 

rgs and ice-islands are launched into the Southern Ocean, 
many of which drift to the low latitude of 42°. The fact of 
finding the volcanoes of equal proportions to Etna or Mont 
Blanc creates a zest for further research regarding that awful 
1egion on which neither man nor quadruped ever existed. No 
man has ever wintered ın the Antaictic zone. The great 
desideratum now before us 1equires that an expedition should 
pass a winter there, ın order to compare the conditions and 
henomena with our Arctic knowledge. The observations and 
ata to be collected there throughout one year could not fail to 
produce matter of the ‘deepest importance to all branches of 
science. I believe that such an achievement can be accomplished 
in these days with ships propeily designed and fitted with the 
means of steam propulsion ; nor is it chimerical to conceive a 
sledge party travelling over the glacier of Victoria Land towards 
the South Pole, after the example of Nordenskjold in Green- 
land. Another interesting matter requires investigation, from 
the fact that all the thermometers supplied for deep-sea tempe- 
1atures to Ross were faulty in construction, as they were then 
not adapted to register accurately beneath the weighty oceanic 
nessuie. Moreover, another magnetic survey is most desirable 
in order to determine what secular change has been made ın the 
elements of terrestrial maguetism after an interval of forty years 
and more} when taken by Ross. In fact, there exists a wide 
field open for investigation in the unknown South Polar Sea. 
This paper will, I trust, be the prelude for others to follow ın 
arousing geogiaphers and this powerful Association in promoting 
further research by despatching another South Polar expedition, 
having for its object to secure a wintering station, No other 
nation is so capable of providing and carrying it out. Even in 
the Australian colonies there exists the spirit and the means for 
such a noble enterprise. 

Projected Restoration of the Raan Meris, and the Province, 
Lake, and Canals ascribed to the Patriarch ¥oseph, by Cope 
Whitehouse, M.A., F.A.G S —The Berlin Geographical So- 
ciety has published, in its Zedschriff for May, 1885 (No. 116), 
the latest map of Egypt from the Fayoum to Behnesa, and 
fiom the Nile to the Little Oasis. The text by Dr. Ascherson 
gives credit for a considerable atea to the topographical observa- 
tions presented to this society at Montreal So much of the 
Reian basin as lies between the Quasr Qerūn and the Quasr 
Reian has not been visited by any European except the author 
of this paper (1882, 1883). It 1s now an accepted fact that 
there 13 a depression south of the Fayoum, not less than 150 feet 
below the level of the Mediterranean, with a superficial area at 
the level of high Nile of several hundred square miles It is 
i ha? in shape, curving like a horn from a point near Bebnesa 
to the ridge which separates it from the Fayoum, In the south- 
em ate two, and perhaps tifree, patches of vegetation, wild 
palm-trees, and ruins of Roman and early Christian date. This 

art was visited by Belzoni, May 22, 1819; Caillaud, Novem- 
€i 24, 1819; Pacho and Muller, 1823-24; Sur G. Wilkinson, 
1825; Mason Bey, 1870; and Ascherson, March 27, 1876. 
Dr. Ascherson determined by aneroid observations that his camp 
was 29 metres below the sea. Caillaud found ruins about 
-+ 38m., or about the level of high Nile in the valley on the 
same Mntude. The aneroid, theodolite, and other observations 
of Mach 6 and April 4, 1882, and Apmil, 1883, by the author 
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of this paper, established a depth of —175 to ~180 English 
feet. The greatest depth is probably under the western cliffs 
south of the Haram Medhiiret el-Ber]. No previous*explorer 
had conceived it possible that this might have been a lake within 
historic times. The level of the :ums, as determined by Calli- 
aud, shows that the ancient station of Ptolemais might have 
been, as represented in the text and maps of Claudius Ptolemy, 
on a horn-shaped lake about 35 miles long and 15 wide, with a 
maximum depth of 300 feet, fed by acanal, partly subterranean, 
from Behnesa, as well as by a branch of the present Bahr. Jiisuf 
communicating with it through the Fayoum. ‘lhe lower plain 
of the Fayoum had been, at that tume, fully redeemed, and the 
present Lake of the Horn reduced to such insignificant dimen- 
sions as to be unnoticed. The restoration of the Reian basin of 
Lake Meeris and the drainage by evaporation of the Birket el- 
Queriin would bea repetition in modern times of the best results 
reached in the Greco-Roman penod, perhaps 3000 years after 
the first effort to utilise these two unique basins for storage and 
drainage. 

On Batho-hypsographical Maps, with Special Reference to a 
Combination of the Ordnance and Admiralty Surveys, by E. G. 
Ravenstein.—The batho-h phical map, which exhibits 
the vertical configuration of the solid surface of the earth, above 
as well as below the ocean levels, is a product of modern tim 
It was Gerard Mercator who fiist inserted soundings upon a 
chart m 1585, but nearly two centuries passed away before 
Ciuquins, in 1728, introduced the fathom-lines with which we 
are all familiar Buache, and after him Ducarla, first suggested 
the intioduction of contours upon maps, and their idea was 
realised ın 1791 by Dupain-Triel on a map of Fiance. The 
combination of these two desciiptions of contoured maps we owe 
to modern German geographers, and more especially to Berghans, 
Von Sydow, and Ziegler. Cartographers, in effecting this com- 
bination, had hitherto quite lost sight of the fact that the heights 
on maps are referred to high or mean water, whilst the depths 
on charts represent soun reduced to low water. This 
rough method gave satisfactory results when dealing with maps 
on a small scale, but a more rigid method would have to 
applied when it was desired to combine accurate surveys like 
those made by the Ordnance and Admiralty Departments. The 
so-called mean level of the sea was not a suitable datum level, 
and it would be necessary to carry on tidal and other scientific 
observations on a far more comprehensive plan than had been 
done hitherto 1f a really satisfactory batho-h phical map 
of the British Islands were to become attamable. These various 
supplementary surveys, tidal observations, &c., ıt was to be 
hoped, would expand into a comprehensive scientific survey of 
the British seas. 

What has been done for the Geography of Scotland, and what 
remains to be done, by H. A. Webster.—After remarking on the 
unsatisfactory state of the Ordnance Maps, Mı Webster said 
that in regard to the depth of our lakes and rivers—and the 
submerged portion of a valley is geographically as interesting 
as the sub-aerial portion—absolutely no data are supplied by the 
Ordnance Survey. Nor, with a few idividual exceptions, do 
they exist in an accurate and trustworthy form anywhere else, 
It was an open secret that, when this omission was pointed out 
to the Government by the Royal Societies of London and 
Edinburgh, the Lords of the Treasury refused, and agein 
refused, to authorise a bathymetric lake and river survey being 
carried out, either by the officers of the Ordnance Survey or by 
those of the Hydrographic Department. Such a refusal could 
not be permanently accepted. It was to be hoped that when 
the Government was next urged to move in the matter they 
would be asked for more, and not for less. We requn«d not 
only a hydrographic survey done once and for all (thovgh that 
was worth the doing); we required a systematic registiation of 
hydrographic facts throughout the country, in order that éhe 
tiue régime both of lakes and rivers may be known in detail 
and with scientific precision. The ignorant niggardliness of the 
British Government was*in striking contrast to the conduct of 
those of some foreign countries. In Switzerland, for instance, 
there was a regular system of inland hydrographic observations, 
by which the régime of all the principal rivers was annually 
recorded and rendered easily intelligible by a seres of graphic 
bulletins. In regard to a Swiss nver we could tell the volame 
at any period of the year at several importane points, and coutd 
compare the facts of 1884, for instance, with those of any year 
in the last two decades. Every one knew what a vast body of 
interesting data had for generations been accumulating about 
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such rivers as the Po and the Rhone, and many had no doubt 
heard of the system of hydrographic stations recently established 
by the Talian Government in the basin of the Tiber. Why 
should we not endeavou: to learn something definite and precise 
about the character of our own riveis? The invesgation was 
only the natural complement, on the one hand, of the physical 
structure of the country, and, on the other hand, of its meteoro- 
logy. Our Scottish Meteorological Society had now succeeded 
in establishing BRE ical stations throughout the country ; 
let hydrographic stations bear them company along our principal 
uivers, Rainfall and river discharge were mutually illustrative. 

On Overland Expeditions to the Arctic Coast of America, by 
John Rae, M.D., F.R.S,—The following table shows the 
approximate amount of geographical work done by the expe- 
ditions under— 


GM | G.A G at, 
1821. Franklin & Richardson . on foot 35 incanoes 415 450 
1 1826, A ai oe A go ın boats 955 1045 


Tota P 1495 

1854 Back a (BPR jefa e oy as 
1837 
“183, [Dense & Simpson (Ht B. Co) on foot 95 inboats 722 817 
18 
1847. F 
31851 Jnae (H. B. Co.) (ledge + 1123 inboats 369 1492 
1853-4. — 

Grand total .. 4029 


A Word or Two on the Best and Safest Route by which to attain 
a High Nos thern Latitude, by John Rae, M.D, LL D., E.R.S., 
F.R.G.S., &c.—The plan proposed is that the route by the west 
shore of Spitzbergen should be taken by one, or perhaps two, 
steamers simular to the fine vessels used m sealing and whaling 
at the present tıme, That after forcing the ice ‘‘ pack” at the 
north-west end of Spitzbergen, a noith-east course towards 
Franz-Josef Land should be followed. That a depét of 
coals should be placed at a convenient harbour in North Spitz- 
bergen. Extracts are given fiom Parry’s ‘‘ Narrative,” 1827, 
pp. ror and 148, showing how open and small the 1ce was in 
latitude 82° 45’ N. The southern dift of the ice that so 
obstructed the advance of Parry’s boats will be no picat mmpedi- 
ment to a powerful steamer, whilst if she gets helplessly fixed: in 
the pack she will dift homewaids with 1. No well-equipped 
and powerful steamer has tried this route. 


JAPANESE TATTOOING 


HE last number (Heft 32, May, 1885) of the Mittheilungen 
der deutschen Gesellschaft fur Natur- und Volkerkunde 
Ostaszens is almost wholly occupied by a paper of a most ex- 
haustive character by Dr. Baelz, a physician in the service of the 
Japanese Government, on the physical qualities of the Japanese. 
A previous paper by the same wmiter gave the results of his in- 
vestigations into Japanese skeletons. For the purposes of the 
present paper he obtained numerous anthropometrical measure- 
ments—about 2500—based on a scheme which included seventy- 
nine measurements 1n the case ofeach individual. It is noticeable 
that Broca confined himself to little more than a third of this 
number, Virchow’s scheme contemplated thirteen, and at the 
most thirty-eight, Weissbach sixty-seven, and Quetelet, in his 
anthropometry, gives eighty-two measurements. The skeleton 
plan of the paper is as follows 1. Skin and hair: the colour of 
the skin and its cause, artificial colouring, including tattooing, 
the characteristics and nature of the haw; 2. The păysigue in 
geneial, including the carriage and gait of both sexes, weight, 
size, and growth; 3, Measurements of the body and limbs. In 
the discussion of the results set forth in this section the author 
expresses the opinion, based on his own investigations, that in 
geweral the value of these anthropometrical measurements is much 
exaggerated by anthropologists and ethnographers. 

The tattoomg of the skin by Japanese, generally those of the 
lower classes, has attracted much obsevvation from Emopeans, 
due partly to the extaordinary elaboration and aihstic skill 
displayed, partly to the fact that the occupations and customs of 
the class in which tattooing is most piactised are such as to 
render ıt necessary frequently to wear none but the most 

X Actually two expeditions—one east, the other west. 
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indispensable garments. This subject has never, so far as we 
are aware, been examined with so mwch thoroughness and care 
as by Dr. Baelz. He says that among the various peoples which 
have, in the course of centmies, reached a high standaid of 
culture the Japanese are probably the only race which have 
retained peneially the practice of tattooing and have brought tt to'a 
state of highly artistic development. Up ta a few years ago the 
practice was so widespread that in Tokro alone there are estimated 
to have been, possibly still are, 30,000 men who were tattooed. 
This decoration is not confined, as in Western countries, to a 
small part of the body, but it covers the whole back and a 
considerable part of the limbs. The head, neck, hands, and 
feet are never tattooed, a circumstance of importance in explaining 
the practice. It was confined to the lower classes ; amongst the 
better classes 1t was considered unworthy to disfigure the body 
m this way. It was widely spread amongst the workmen in 
great towns and coolies, and even to-day il is exceptional to find 
an old man of either of these occupations who is not tattooed. 
The objects illustrated were vailous - amongst the most common 
weie large dragons, lions, battle scenes, beautiful women, 
historical occurrences, flowers, &c. Dr. Baelz states that he 
never saw obscene pictures tattooed. The colours employed are 
black, which appear blue, and varous shades of red. The first is 
obtained from Indian ink, the usual Japanese writing material, 
the red from cinnabar. When a man wishes to undergo the 
process he looks out in a popular pictuie-book some illustiation 
which takes his fancy, or he evolves something from his own 
imagination, and goes with it to the artist. The latter makes 
has arrangements, and sketches the picture on the skin. If he 
1s skillful at his calling he sketches the merest outline, and 
straightway intioduces all the details ; but 1f he 1s not so confident 
m himself he first draws the whole picture on the skin, There 
1s no special ceremony attending the work as in some of the 
South Sea Islands, nor is there any religious signification what- 
ever in the process. The artist uses for the purpose exceedingly 
fine, sharp sewing needles, fixed fiimiy, four, eight, twelve, twenty, 
or forty together, in a piece of wrod, They are arranged in 
several rows ; when theie me forty they stand in four rows of ten 
each. The points are quite even, except when it 1s desired to 
produce a light or dark shading, when the needles are arranged in 
ye lengths. This combmation is said to be especially 
painful. The skim, at the place where the punctuiing 1s going 
on, 1s stretched between the thumb and first finger of the 
opetator, who holds between the third and fourth fingers of the 
same hand a writing brush with ink or cmnabar, as may be 
required, on it. Efe holds the wood containing the fleedles in 
his 1ight hand, and, having put the colour on them, he rests the 
hand on the thumb of his Jeft hand, and then proceeds with ex- 
traoidinary rapidity to puncture the skin, stopping every now 
and again to put on the fluid anew. Dr. Baelz counted on one 
occasion ten punctures per second, and as there were ten needles 
the peison being tattooed received one hundred punctures per 
second. The wonder is that with such speed excellent pictures, 
with varous di of shading, can be produced, but such 1s 
the fact. A skillful operator can in this way puncture the back 
or bieast and stomach of a grown man in a day. <A few hundred 
thousand punctures are necessary for this purpose. The patient, 
if he may be so styled, does not suffer so much pa as mght be 
expected. The punctures are no very painful, they tickle rather 
than hurt. No blood is drawn; a circumstance which shows 
that the needles do not reach the cuticle, and which also explains 
the slight pain of the operation, and the possibility of enduring 
it. This, however, is not the case always, for in many paits of 
the body where the skin is tender, or where a deeper shade 19 
required, some clammy blood comes slowly to the surface, and 
the operation becomes painful. This occurs most frequently at 
the knees and elbows. To be well tattooed, therefore, 1s taken 
as a sign of manly vigour and endurance. As soon as the sitting 
is over the punctured paits are bathed with warm water, which 
produces a slight The colour then comes out more clearly 
than before, and the patient can do as he likes. No special diet 15 
oidered. A few hours after the operation he often has a shght 
feverish feeling, but this soon leaves him. After about three 
days the skin scales off like bran, but the tattooed parts are 
never irritable or sensitive, and the man goes about his work as 
usual. There are cases in which women have been tattooed, but 
these are very rare. The women are mostly dissolute who allow 
this to be done ; but it is said that the colours come out with great 
cleainess and beauty on the comparatively fair skins of Women. 
Recently tattooing has been prohibited by law under the impression 
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that it is a barbarous custom unworthy of a civilised people. 
But Japanese tattooing 18 so superior to that of all other nations 
that European sailors are said to look forward to it as the 
principal advantage in a visit to the land of the Rising Sun. 
This being the method in which the practice is carried out, 
Dr. Baelz comes to discuss its ongin and meaning. The oldest 
reference we have to tattooing in Eastern Asia states that a 
Chinese prince, about three thousand years ago, who was nomin- 
ated heir to the thione against his will, had himself tattooed in 
order to render his succession impossible. But at the present 
day the practice in China and Korea has fallen into desuetude, 
while in Burmah it still appeais to be in vogue. In 1872, a man 
was exhibited in Europe who had been a prisoner amongst the 
Burmese, and who was tattooed from the crown of the head to 
the sole of the foot. The practice 1s still prevalent amongst the 
South Sea Islanders and the American Indians. In his work on 
the origin of writing, Wuttke seeks to show that tattooing is a kind 
of writing ; but however correct this theory may be in the case of 
the tattooed peoples known to him, it certainly does not Bold 
good in the case of the Japanese The signification of the 
practice, says Dr. Baelz, amongst the latter 1s quite distinct from 
that which it has amongst other peoples In the first place, 
amongst the South Sea Islanders and the Indians, tattooing has 
a peligro a symbolical meaning ; it is a ceremonial, frequently a 
sacied process. There 1s nothing of this in Japan—neither 
ceremony, nor other peculiar meaning; it 1s done for cosmetic 
purposes and for no other. Again, amongst other peoples 
tattooing was a species of distinction ; ıt marked the heroes, 
leaders, chiefs, of the tnbe. In Japan it marks a man of the 
lower classes. Elsewhere, also, the uncovered parts of the body, 
such as the face, neck, hands, &c., are the favourite spots for 
tattooing ; in Japan ıt is only the portions usually clothed which 
are tattooed. It is noticeable that amongst the Arnos the tattoo- 
ing takes place on the exposed paits of the body, and that it is 
largely practised by women, two cicumstances which distinguish 
it fiom the practice amongst the Japanese, and in which the 
Ainos resemble other northern peoples such as the Esquimaux, 
the Ostiaks, and others. In answer to the question, What 
meaning has the practice amongst the Japanese, as distinct from 
other 1aces ? the author replies that in Japan tattoomg is a gar- 
ment, a decoration Various pioofs of this statement are 
advanced, amongst them being the following : only those parts 
of the body are tattooed which are usually covered ; all workmen 
do not tattoo themselves, but exclusively those whose work 
causes excessive perspiration, and who can, therefore, work best 
1n a semi-nude state, such as 1unners, grooms, bearers, &c., and 
amongst these the practice prevails only with those who have 
connection with large towns, where ey, would be objection- 
able. Their garments aie tattooed on their bodies, and they 
appear clothed without clothes before the public. The peasants 
aie never tattooed. Again, the colours of the tattooing corre- 
sponds with that of the dress ; it is the same dirty, dark blue. 
This theory never suggested itself to the Japanese: they thought 
that ıt must have come from China, and that ıt was a species of 
punishment. It was, it is tine, at one time the custom to tattoo 
marks into cuminals, but this was confined to a ring on the 
elbow. It would not explain the spread of the practice amongst 
certain classes in certain directions. Dr. Baelz’s theory thatit is 
merely a substitute for dress, and as the wearing of clothes is 
now compulsory, tattooig has lost its meanmg. As for its 
origin, the peoples around the Japanese, the Ainos and the 
Loochooans, have practised it ; and the Japanese navigators who 
travelled far and wide in the Eastern seas in the sixteenth 
century might well have seen it elsewhere. The Japanese dis- 
covered, gays Dr. Baelz, that man can paint a figure on his skin 
which the rain cannot wash away, the sun wither, or even all- 
devour: Time destroy, and with their instinctive artistic skill 
they gradually developed and perfected the onginal rude figues 
in idea and execution. At fist few only wore this blue skm- 
dress, buf these few appeared tq their companrons decorated and 
clothed (a tattooed person does not appear actually naked), and 
as such a garment was cheap and lasting, and every man could 
have it according to his own fancy, tattooing became the fashion. 
It may be added here that among the Igorrotos of the 
mountanious districts in the north of Luzon tattooing is also 
exceedingly elaborate, although ıt consists iather of a series of 
Imes, curves, &c., than of one large, elaborate picture. Dr. 
Meiey, in a paper read not long since before the Anthropological 
Soc of Berlin, described the Igorrotos as tattooing the hands, 
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except by one tribe. A picture of the sun, as a number of con- 
centric circles on the back of the hand, is the commonest object 
represented. The process takes place at puberty, and is a long 
one, as the punctures (which are made with a thiee-pointed instru- 
ment which 1s clumsy in comparison with the Japanese needles) 
become inflamed and take a long time to heal The tattooing 
of the Bunks, a tribe of Igorrotos, takes three or four months to 
comnlete 

It may not be out of place here to refer to Dr. Baelz’s aocount 
of the Japanese use of moxa, which, like tattooing, comes into his 
section dalne with the skm On the bodies of almost every 
Japanese, and sometimes on every part of the body, one sees 
round white spots. These are the moxa spots, produced by 
burning the flesh with a species of plant, with the object of curing 
some affection. This is a universal popular specific in Japan, 
which is its home, although moxa is to be found used elsewhere. 
Tt was mtroduced fiom Japan to Europe by the Portuguese and 
Spaniards, and the name is Japanese In May the leaves of the 
Artemisia Chinensis are powdered and dried, and the mass cnt 
into small blocks o1 pieces. One of these 1s laid on the body and 
set on fiie, burning slowly away. At first ıt naturally produces a 
sore, mote or less deep, according to the intensity of the heat ; 
soon this heals, leaving the scar for ever. The belief in ehe 
efficacy of this process is universal, and, Dr, Baelz thinks, not 
altogether misplaced, for the moxa acts much as our blisters do. 
Moreover, from the accounts of those who have gone through the 
cure, 1t 1s by no means so painful as one would anticipate from 
the heroic nature of the remedy. 
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American Journal of Science, August.—-Origin of coral reefs 
and islands, by James D. Dana. The arguments recently raised 
by Dr. A. Geikie against Darwin’s theory of subsidence as an 
explanation of the formation of atolls, or bairier reefs inclosing 
a lagoon, are discussed and shown to be largely based on mis- 
understandings of the facts. It is pomted out that local eleva- 
tions within the sinking area are not evidence against a general 
subsidence, such local disturbances and faults being almost 
necessary concomitants of subsidence. The conclusions as to 
changes of level in the large Pacific groups south of the equator 
agree mainly with Darwin’s views, and the subsidence indicated, 
according to him, by atolls, is shown to be real, not an apparent 
smking due to change of water-level.—On the meteorite of 
Tomatlan, Jalisco, Mexico, by Charles Upham Shepard. The 
striking peculiaity of this stone, which an in August 1879, is 
the prevalence everywhere of octahedral crystals of nickeliferous 
iron. The specific gravity of the two fragments examined was 
3°47—4.43.—On the widespread occurrence of allanite as an 
accessory constituent of many rocks, by Joseph P, Iddings and 
Whitman Cross. From its mode of occurrence and association 
the authors conclude that allanite must now be added to the 
group of primary, accessory rock constituents, similar to zircon, 
sphene, and apatite, though much rarer than any of these. In 
some regions it appears to be quite uniformly disthibuted through 
certain types of rock, such as the porphyrites and allied porphy- 
ries of the Ten Mule District, Colorado.—Crystals of analcite 
from the Phcenmix Mine, Lake Superior Copper Region, by 
Samuel L, Penfield. These crystals, which occur thickl 
grouped together on calcite and native copper associated wil 
tabular crystals of apophyllite, are of all sizes from minute 
particles up to one centimetre in diameter. The small ones are 
simply tetragonal tnsoctahedrons of the form (arr), 2 — 2; the 
larger ones are of the same form, but with the planes differently 

ed.—On a differential resistance-thermometen, by T. C. 
Mendenhall. This instrument has been devised and construgted 
for the study of certain problems connected with metecrology, 
especially the observation of soil and earth temperature, and the 
use of which would nob demand greater skill than that of the 
ordinary meteorological observer. It consists essentially of 
a mercurial thermometer, not unlike ordinary forms, 
except that the bulb is greatly enlarged, so that the 
stem may have a diameter of about a millimete, still 
leaving the scale tolerably open. By its means observa- 
tions may be taken in less than a minute, go time being cen- 
sumed in the preparation of liquids of known temperature at the 
observing station, as in the use of the thermo-jupction on the 
resistance coil.—Impact friction and faulting, by George F. 
Becker. The author discusses the pherfomenon of “step 
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faults,” as described in Mr. Geikie’s ‘‘ Text-Book of Geology,” 
p. 532, Which he concludes to be not merely local, but of gene- 
tal occurrence.—A standard of light, by John Trowbndge. 
Objectidns are raised to the standard adopted at the Paris Con- 
ference of 1881-4—that ıs, the light emitted by a surface of 
platinum at the pomt of solidification. A more satisfactory 
standard might be an incandescent strip of platinum radiating a 
definite amount of energy, this energy beg measured at a fixed 
distance, which will best agree numerically with the absolute 
system of measures now universally adopted in heat and elec- 
tricity.—On hanksite, a new anhydrous sulphato-carbonate of 
sodium from San Bernardino county, Califorma, by W. Earl 
Hidden. This new Californian mineral has a density of 2°562, 
haidness 3'—3'5, and is readily soluble ın water, yielding an 
abundant precipitate of banum sulphate when barium chloride 
is added to the solution. The author names it ‘‘hanksite,” 
after Prof. Henry G. Hanks, whose name is so intimately asso- 
ciated with the mineralogy of the Pacific coast.—Muneralogical 
notes, by Edward S. Dana and Samuel L. Penfield. The chief 
subjects of this paper are the analysis of a large crystal of hanks- 
ite from California and an artificial crystallised lead silicate 
from the Desloge Lead Company, St. Frangois County, Mis- 
souri.—On the amount of moisture which sulphuric acid leaves 
in a gas, by Edward W. Morley —Local deflections of the 
Drift Scratches in Maine, by G. H. Stone. Traces of these 
indications of secondary glaciation have been observed, especi- 
ally in the Sebasticook Valley, the Belfast and St. George 
River districts.-Successional relations of the species in the 
French Old Tertiary, by Otto Meyer. In these, as well as 
in the corresponding American formations, many animal and 
vegetable species can be traced along through the succeed: 
strata, the latter beg apparently connected by descent wi 
the earlier forms, The paper is accompanied by a comparative 
table of Lower, Middle, and Upper Eocene and Oligocene 
forms illustrating this principle. 


The American Naturalist for August contains notices of 
some human remains found near the City of Mexico, by 
Mariano de la Barcena.—Evolution in the vegetable kingdom, 
by L. F. Ward.—The relations of mmd and matter, by Charles 
Morris, —A ffinities of Annelids to Vertebrates, by E. A. Andrews. 
~~The use of copper by the Delaware Indians, by J. C. Abbott. 
—Notes of recent literature, &c. 


Bulletin de P Académie Royale de Belgique, June —Note on 
some derivatives of tetrabrommetted hydro camphone; by M. 
De la Royére.—-On certain developments of algebraic series ; 
the general formulas of these developments and their application 
to special cases, by M. J. Deruyts.—Researches on the action 
of a beam fixed at both ends and subjected to a movable over- 
charge, by M. G. Leman.—Questions of indeterminate analysis, 
by M. E. Catalan.—Note on the motions of the human brain, 
by M. Léon Frédéricq.—A new process of vivisection for the 
physiological study of the thoracic o , by the same author. 
~~-On the optical properties of Ludwigite (R,FeB,O,,), by M. 
A. F. Renard.—Determination of the coefficient of compress- 
ibility for some fluids and of the variations of this quantity under 
different temperatures, by M. P. De Heen. 


Rendiconti del Reale Istituto Lombardo, July 23.—On the 
causes and treatment of certain ophthalmic affections (pre- 
liminary note), by Dr. R. Rampoldi.—An exposition of the 
third ph of Riemann’s memoir on the theory of the 
Abelian functions, by Prof. Giulio Ascolii—Further researches 
on the neutralising agents of the tubercular virus, by Prof. G. 
Sormani and Dr. E. Brugnatelli.—Toxico-chemi affinities 
and differences of gelsemmina and strychnine, by Dr. C. 
RAmondi.—On the phenomenon of etherification by double 
decomposition, by Prof. G. Bertoni.—The mental infirmities 
and last days of Torquato Tasso, by Prof. A. Corradi.—Note 
on an artistic palimpsest of the fourteenth century, by Prof. G. 
Mongeri.—Meteorological observations made in the Brera 
Observatory, Milan, for the month of July. 


Rivista Scientifico-Industriale, July.—On the solar spots, 
thei origin, nature, and harmless charscter, by Prof. Annibale 
Ricco.— pplication of the telephone to the study of vibrating 
columns o » by Prof. Fossatii—A contribution to the study 
of etherificktion by double decomposition, by Prof. Giacomo 
Bertoni.—Geologigal constitution of Mount Vincigliata in the 
Fiesoli range, by C. del Lungo and R. Cocchi. 
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Academy of Sciences, September 28.—M. Bouley, Pre- | 
sident, in the chaw.—Equilibrum of the moon, by M. F. 
Tisserand. In this paper calculations are submitted in support 
of M. Ch. Simon’s theoiy, supplemented by M. Poisson, that, 
neglecting the excentricity of the lunar orbit, the axis of rotation 
is displaced in the interior of the moon in such a way as con- 
stantly to oscillate in the plane perpendicular “to the main axis 
directed towards the earth.—Note on eaithquakes, by M. A. 
d'Abbadie. The author gives an account of the seismic move- 
ments observed by him last winter in Egypt, where the seismo- 
graph was exceptionally active. He urges a systematic study of 
these phenomena in France, such as has already been com- 
menced by M. E. de Rossi in Italy, and by Mr. Milne m Japan. 
— Researches on the mtric cellulose substances (gun cotton, &c.), 
by M. Ch. Er. Guignet. The constituents and properties are 
described of the four distinct nitric cellulose bodies hitherto 
determined, all of which may be regarded as derivatives of the 
cellulose CysHy)O4o, where 4eq., 6eq., 8eq., or roeq. of water 
are replaced by the same number of equivalents of hydrated 
nitric acid.—Memoir on the tieatment of phylloxera by means 
of the organic sulphurs and the polysulphides of ammonium 
ebtemet by dissolving powdered sulphur in the night-soil of 
cesspools, by M. J Jullien This treatment is described 
as inexpensive, thoroughly efficient, and applicable to every de- 
scription of soil.—Note on an unpublished document by Sergio 
Ventun, dated February 26, 1610, on the mvention and 
the theory of the telescope, recently edited by M. G. Govi. 
This letter, addressed by the writer to the Marquis John Baptist 
Manso at Naples, 1s specially interesting as being anterior to 
the earliest publications of Galileo on the telescope which had 
just been invented by Lippersheim in Holland —Note on the 
separation of liquefied atmospheric air into two distinct fluids, 
by M. S. Wroblewski.—Description of two new types of con- 
densing hygiometers, by M. Georges Sire. The essential 
character of these hygiometers 15 that the moisture is precipit- 
ated on a bright metallic surface without solution of continuity. 
Perfect equality of temperature is secured in both instruments 
by the agitation of the volatile fluid and the thinness of the 
walls of the cylindric tube.—Genesis of the crystals of sulphur 
in square tables (five iJlustrations), by M. Ch. Brame. The 
author’s experiments on the genesis of the square tables of 
sulphur show the direct passage from the curve to the straight 
line in the development of these crystals.—Morphology of 
the mandibule of the hymenoptera, by M. Joannès Chatn. 
This organ of the hymenoptere is shown to be perfectly analo- 

us in all its parts to that of the grinding imsects.—Note on 

e application of thermo-chemistry to the explanation of geo- 
logical phenomena, continued ; iron ores, by M. Dieulafait. 
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COMPARATIVE ANATOMY AND PHYSIOLOGY 


Comparative Anatomy and Physiology. By F. Jeffrey 
Bell, M.A.,*Professor of Comparative Anatomy at 
King’s College, London. (London: Cassell and Co., 
Limited, 1885.) 

HIS work is one of a series of ‘“‘ Manuals for Students 

of Medicine,” each of which ıs to be “ compact and 

authoritative ”—“ embodying the most recent discoveries,” 

and also to “contain all the information required for the 

medical examinations of the various colleges, halls, and 
universities in the United Kingdom and the Colonies.” 

On behalf of those of our readers who may be unfamiliar 
with the demands of certain of the examining bodies 
referred to above, it may be well to state that nothing but 
a résumé of all that ıs known in the subject could meet 
the requirements of the case. That which the publishers 
demand, and which the public therefore has a right to 
expect under the conditions laid down, is an ultra- 
condensed digest of all authoritative work in zoology and 
physiology. Incredible though this may appear to any 
one acquainted with the bibliography of the subject, Prof. 
Bell’s manual is so far satisfactory that we cannot but 
congratulate the publishers upon their choice of an 
author, whose work in connection with the ¥ournal of 
the Royal Microscopical Soctety and the Zoological 
Record render him par excellence the man for this opus 
mirabilis, When it is stated that there are but 548 pp. 
to the book it will be clear that it must be a vast collec- 
tion of facts, little being left as to style or originality 
for that criticism which the author invites. The method 
of treatment, however, is somewhat novel, and in our 
opinion open to comment. 

The author divides his work into fourteen chapters. Of 
these the first 1s introductory ; the second is devoted to 
the Amceba as a physiological study ; the third to “the 
general structure of animals,” that is, to a consideration 
of the “broader characteristics of the groups into which 
the animal kingdom has been divided.” Those which 
remain are devoted, each to one of the great systems of 
organs and to development. 

In estimating the value of this volume, it must be 
clearly borne in mind tĦat it ıs a book intended for 
beginners. Chapter II. is written for biological babes, 
and it will be clear to any one who reads the volume 
that the author would have the student familianse himself 
with the facts in the order in which they are presented to 
him. This being so, it is a pity that Chap. I. should 
have been so largely devoted to the subtle details of cell- 
structure; the beginner is Jost in descriptions of the 
“ cytod” and the “cell,” for each of which broad differ- 
ences are dogmatically formulated, such as would tend to 
bias the mind of the average student. Draw hard lines 
by all means for the beginner, but not in such delicate 
matters as these. Only by working from the known to the 
unknown, can the student of science ever hope for success; 
the order of his elementary studies must be a recapitu- 
lation of that in which the science itself has advanced— 
he must here begin with gross anatomy, and we believe 
that to treat first of the subtle details of cell structure is 
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to do violence to the cause of inductive science. A some- 
what similar comment may be offered upon the manner 
in which the great phyla are dealt with in Chap. III. 
Having devoted nearly half the chapter to defining these, 
the author proceeds (pp. 58, 59) to deal with types of 
each. He prefers to commence with the Echinodermata, 
dealing thus “first of all” with the “most aberrant” 
phylum. If the Echinoderms are dismissed as a stumbling 
block, why not the Brachiopods, the Polyzoa, and certain 
other creatures well known to zoologists? These are all 
wisely relegated to the end of the chapter, as “ groups of 
animals which in the present state of our knowledge cannot 
be satisfactorily placed with any of the great phyla” (p 
100). Just so, but why not put the Echinoderms there also 
If the student 1s to be allowed the exercise of any judg 
ment in the matter, he cannot be expected to deal with 
the aberrant before he is familiar with the normal, and 
more stereotyped grades of organisation. y 

Although the work 1s professedly a text-book of com- 
parative anatomy and physiology, the latter branch has 
suffered much in the process of condensing, necessary we 
presume in order to keep the book within the prescribed 
limits. At the commencement of each chapter a concise 
definition of that system of organs to be dealt with com- 
paratively is given, together with a brief description of 
their functional activity; but the field of comparative 
histology 1s sorely neglected. The author neither fur- 
nishes the required information on this subject, nor does 
he take for granted that his readers have worked through 
even the broad pmnciples of it. The student is occasion- 
ally referred (Ex. pp. 368 and 372) to Klein’s “ Manual of 
Histology ”—a fellow volume to the one now before us; 
but as that work deals with the subject altogether from a 
special human-anatomist’s point of view, the reader is at 
a loss to make much of the subtle differences in the com- 
parative anatomy of, say, shells and teeth, until he knows 
more precisely than he is here informed what is involved 
in an exoskeleton and a tooth. Similarly, the statements 
made (p. 258) concerning the vertebrate excretory system 
are altogether too bnef and dogmatic. The student is 
merely informed that Meso and Metanephros exist; of 
their adult structure he learns little or notbing, and in the 
face of such descriptions of the essential structure of an 
excretory organ as are given, he would be at a loss to make 
much of that of the vertebrate at any rate for himself. 

Chapters V. and VI. are also at a disadvantage from 
this curtailing of the histological portion of the subject. 
The definition of the blood given (p. 181) would not 
convey to the beginne fs mind a notion of its real complex 
nature ; he would rather infer that it is merely “ the result 
of the process of digestion,” in function “respiratory as well 
as nutrient.” Least successful of all the definitions given 
of great systems is that (pp. 393-94) of the nervous system, 
and it 1s exceedingly unfortunate that (p. 411) the nerves 
should be described às bringing or carrying “messages.” 
A fascinating conception of the nervous activity this may 
be, but it is a commonplace one, well known to every 
teacher of physiology ; the mischief attendant upon its 
use is patent, and it is highly desirable ghat special efforts 
should be made to secure its abolition. Its adoption in 
this work 1s therefore greatly to be regretted.» 

Prof. Bell’s book is fully up to the daje of writing, and 
the subject-matter is for the most part judiciously 
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selected pnd arranged ; but in a volume where so much 
of fundamental importance to the student is recorded, 
we cowd wish to see more discretion useq in the 
transcription of certam hypotheses. We frequently find 
the most elementary facts set down side by side with the 
most daring generalisations. Nowhere 1s this more con- 
spicuous than on p. 85, where Hubrecht’s well-known 
Nemertean-Vertebrate hypothesis is referred to. The 
author mentions this with a caution it is true, but its intro- 
duction in the manner adopted, and with the illustrations 
given, is out of place. Again, a teacher is not justified in 
telling a novice as a proces verbal in an elementary text- 
book that “ the Echinodermata, the Arthropoda, and’ the 
Mollusca form (p. 84) three very distinct branches o1 phyla, 
the common ancestor of which is to be sought for only in 
a simple worm.” Neither is he justified in asserting 
(p 403) without further qualification than ıs here given, 
tha? “with the exception, then, that in Peiipatus and 
Proneomenia, the anterior end of the nerve-cords 1s 
enlarged into a cerebral mass, we should appear to be 
able to see no essential difference between them and a 
Craspedote Medusa, save in fact that the Medusa has a 
complete neive ring.” Statements such as the above may 
prove in the long run to be expressive of the truth, but if 
introduced into a text-book, efforts should be made to 
convey to the mind of the student some notion of what 
they involve. The beginner is too ready to rely upon his 
teacher and his text-book at all times, and the admixture 
of elementary facts with startling hypotheses is—in a work 
of this order—directly opposed to the true scientific prin- 
ciple. The natural tendency to generalise prematurely 
needs to be checked rather than otherwise, and if coun- 
tenanced by a teacher, it must lead to fallacies greater 
and more mischievous, than were those of the catastrophic 
school. 

There is a dangerous sketchiness about certain portions 
of this work. For example, on pp. 185 to 193 there is 
instituted a brief comparison of the great blood-vessels 
in the leading groups of animals. ‘The descriptions given 
would lead one to infer that the ’antennary, hepatic, and 
sternal arteries of the Crustacean, and the auricles of 
Mollusca, are serial homologues of the circular com- 
missures of a worm (here called “ transverse”); this is in 
fact stated (pp. 186, 189) to be the case. The argument 
used above applies equally well here, and we are at a loss 
to imagine the state of him who, with the aid of this book, 
shall try to ascertain the actual condition of these vessels 
im the admittedly all-important worm. 

When we reflect upon the advisability of placing this 
work in the hands of the average medical student, it 
must be admitted that ıt is not calculated to be of much 
service to him during his ordinary student life, except as 
a c1am-book for the examination-room. The author has, 
by the terms of his agreement, pledged himself to produce 
a précis of all that ıs of first importance on the subject. 
The work will be very valuable as a remembrancer and 
book of reference to those who already know something 
definite of the broad principles of the science, and we 
conceive of it as galculated to be of especial service to 
geologists and others, whose work among the “dry bones” 
occasionally needs the light from within. So far as the 
medical student iseconcerned, it must be admitted that he 
is overtaught, and it is monstrous to reflect that there 

e 





exist systems of medical educationgsuch as have necessi- 
tated the production of this book as a “ Manual for 
Students of Medicine.” The days for “signing up” 
attendances on long courses of lectures upon zoology and 
botany are—or ought to be—numbered; and if, as is 
most desirable, the biological leaven is to be introduced 
into the medical curriculum, it can only bë done to good 
purpose along lines such as have been successfully laid 
down, mainly by Prof. Huxley. 

There is undoubtedly a need of a sound elementary 
book, which shall be up to date, on “the general structure 
of animals,” and Chap. III. of this volume supplies the 
want ın a measure. The paucity of certain parts of this, 
however, is a serious obstacle to its adoption, for diagnoses 
such as are given for the Scaphopoda (p. 82), for the 
Copepoda (p. 63), and for the Siphonophora, are of little 
avail. 

Taking the book as a whole, the success with which 
the author has performed his task will be obvious to any 
one cognisant of the immensity of the field Small errors 
cannot well be excluded from a work of this kind, but the 
volume contains some which ought to be rectified as soon 
as possible. For instance, there is no good ground for 
stating (p. 35y) that the sesamoids are “no doubt to be 
explained by a reference to the primitively multiradiate 
condition of the vertebrate limb,” and there is something 
akin to a contradiction in the assertion (p. 140) that the 
teeth are “developed from cells of epiblastic origin,” and 
that there 1s “a community of origin between what have 
been well called dermal denticles and what we call teeth.” 
One remarkable instance of the manner in which errors 
of observation may be spread and distorted in the process 
of abstracting, is to be found on pp. 301 and 377, where 
we read that the telson “sometimes, though very rarely 
(Scyllarus), dears minute appendages.” We mention this 
as the author lays stress upon it, and unless we are mis- 
taken in the identity of the paper from which the above idea 
has been culled, an attempt was merely made to show 
—and that unconclusively—that “the telson is a true 
body segment with lateral appendages, which are modified 
by cohesion and adhesion.” He who abstracts cannot be 
expected to verify the accuracy of every statement he 
reproduces—life 1s too short for that—but a matter such as 
the above should not have been allowed to pass. In defining 
the Arachnida (p 72) it ıs stated that “ the mouth is never 
placed so far back that any Of the appendages become 
antennary organs” This is but one view of a complicated 
and deeply involved question, and, even should it chance 
to be true in the end, ıt 1s but a deduction at the most, 
and its use here as a definition is unwarrantable. This 
same deduction underlies the statements made on p. 303 
under a similar head, and also the insertion of the foot- 
note uncalled for to p. 224. The first mention of the 
“transverse processes” of tha vertebra (p. 314) ag “given 
off” from the centrum is to be regretted, as it leads 
up to a complete misunderstanding of the ‘nature of 
the component parts of the adult vertebra ; and, passing 
(pp. 324-25) from a somewhat jerky description of the 
vertebral column, it is doubtful how far it is wise to 
usher in so complex a subject as that of the skull, 
by a direct appeal to embryology. The statement 
(p. 325) that the trabecule “never form more than an 

1 Garrod, Your nal of Anatomy and Physiology, May 1871. 
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imperfect roof” in the region of the fore-brain, hardly 
accords either with fact or with the characters delineated 
in Fig, 138. In dealing with another complex matter— 
the origin of the foetal membranes—the student’s attention 
is abruptly transferred (p. 509) from the vitelline mem- 
brane to the ammon, and that in such a manner that he 
would scarcely follow what is really meant. Closely 
allied is the description of the germinal layers, and we 
doubt if the bare statement (p. 34) that “the outer and 
inner layers undertake the functions which their position 
entails on them ” is justifiable. 

The work is got up in good style. The technical terms 
are printed ın large type, but the choice of these is not 
always happy; on p. 5, for instance, in describing the 
movements of living protoplasm, we find the words 
“stream” and “gliding” set up in large letters; while, 
on p. 12, where the time-honoured terms “ ontogeny” and 
“phylogeny” cannot well be dispensed with, neither 
they nor equivalents are employed—in fact, but for the 
aphorisms quoted on p 13, the arguments used under the 
head of “development” would hardly carry conviction. 
Considering the nature of the book there are very few 
typographical errors. The more impoitant are: p. 49, 
the description of Aspidogaster as “ecfoparasitic ;” p. 
138, the “ anterior posterior of the digestive tract ;” and, 
P. 501, “the cephalous Mollusca, such as the mussel,” 
&c, The illustrations are, for the most part, fairly good. 
Fig, 11, representing, as ıt does, only one-half of an 
anemone, is not easily intelligible to the reader, and the 
student should be informed what the right half of Fig. 22 
is intended to illustrate. Fig. 66 illustrates but feebly part 
of an important subject—Mammalian odontology—which 
is poorly dealt with. Figs. 36, 42, 81, 82, 101, 170, and 
192, are all out of place ın a work of this kind. 
They convey little or no impression to the mind of 
the student, and are bare schemes such as an observer 
might construct for use in his own private notebook 
side by side with actual drawings of the facts observed. 
Diagrams such as Fig. 101 should never be shaded up, as 
if indicative of actual appearances. 

To sum up. The author has successfully produced, at 
immense labour, a volume, of service to those who 
already possess a practical knowledge of the broad prin- 
ciples of the subject. A “Manual for Students of 
Medicine” it emphatically is not, except under that 
atrocious and misdirected sxdgzme of parrot-work not yet 
extinct. For this the system, and not the author, is to 
blame; he has performed a good service, the return for 
which will but ill repay him. G. B. H. 





BRITISH DAIRY FARMING 


British Dairy Farming. By James Long. (London: 
Chapman and Hall, 1885.) 


TeS very readable volume is from the pen of one who 

evidently understands the highly technical subject 
to which he has devoted himself. Writing upon agri- 
culture has too often been attempted by mere theorists, 
and as an inevitable consequence practical men have been 
contented to cursonly scan and forthwith consign both 
bog and author to oblivion. In this department more 
than in many others those who know are not book-writers 
and those who are book-writers do not know. Mr. Long 


is happily able to exercise the discernment which comes 
of knowledge in the marshalling of his facts 4nd the 
quahty of his suggestions. In his introductory chapter 
he gives sblid statistical reasons why we should as a com- 
munity endeavour to “ produce more and import less,” and 
the subsequent chapters are devoted to a review and com- 
parison of our dairy system and those of our Contimental 
neighbours, much to the advantage of the latter. The 
genius of the Enghsh farmer does not appear to have as 
yet shone into his dairy. His fields, his machines, his 
cattle stalls, his animals, have each and all been the ad- 
miration and the model of Europe and America. But he 
pauses on the threshold of his dairy and, we may add, 
his hen-house. These are, he thinks, the proper domain 
of the dairy-maid or the housewife, and the farmer is 
done with the milk when he has set it down at his dairy 
door. 

It is a case parallel with that of our cuisine. We produce 
the finest beef and mutton, but we are only too constantly 
reminded of the forcible old proverb that while God sends 
meat the Devil sends cooks. There is some ground for 
hope that we shall, if only by force of competition, be 
compelled to further elaborate our products. English 
cheese is excellent, but it 1s lamentably wanting in vanety, 
and certainly is much too apt to be regarded as one of 
the necessaries rather than as one of the amenities of our 
daily fare. Butter-making offers fewer faculties for inno- 
vation, but much requires to be done before we can suc- 
cessfully compete with the butter-makers of Denmark, 
Normandy, and Brttany. It is to cheese-making that 
Mr. Long devotes the largest share of his space, In 
England the principal cheeses may be almost told off 
upon the digits of one hand : they are “ Stilton, Cheshire, 
Cheddar, Gloucester, Derby, and Leicester.” The two 
last are, however, a little less definite than the first four, 
and we do not quite see their right to continue a list so 
well begun. Derby and Leicester are, no doubt, very 
good cheeses, but if they are to be admitted to stand 
in the same relation to English dairying as Stilton 
and Cheddar, we think Mr. Long might well have in- 
creased his list by adding Cutherston, Dorset-blue, North 
Wilts, and other cheeses well known to thousands of 
admirers. The principal English cheeses are, however, 
undoubtedly the first four mentioned in Mr. Long’s list, 
and, with the exception of the Stilton, none of them can 
compare, in the estimation of an epicure, connoisseur, or 
gourmand, with the soft, rich, palatable cheeses imported 
to this country under a puzzling vanety of appellations. 

The chief interest of Mr. Long’s book consists in his 
minute workable descriptions of the manufacture of a 
large number of cheeses, which indeed appear to be as 
numerous and various as are different sorts of wines. 
The book is well illustrated, and the “ plant” required 
for carrying on the manufacture of some of the cheeses 
is complicated and expensive. Still, there appears to be 
no reason why simular cheeses should not be successfully 
made in England, and ıt is not improbable that the pro- 
cesses would be further improved in English hands were 


the matter once taken up. 
» 
Taxe, for example, Camembert :— 7 
“ The rennet is added to the milk at a temperature simular 
to that at which itis drawn from the coy : itis heated ina 
tub, and a portion of the morning’s milk 1s added to the mik 
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of the previous evening. . . . When the rennet is added | this time a chain cable was used jn a vessel called the 
the milk is gently stirred with a long spoon for two or | Ann and Isabella, of 221 tons, built at Berwick, and 


three minutes ; a wooden cover is then placed on each 
pan, ard it 1s left for five or six hours. ... The curd is 
then taken out by spoonfuls and put into cylindrical white 
metal moulds which cpst about 4s. 6d. a dozen, and which 
are open at both ends. These are previously placed upon 
rush mats upon slightly inclined tables, and which have 
on the lower extremity a small gutter which carnes off 
the whey into a receptacle beneath... . When the curd 
has remained two days in moulds the cheese possesses con- 
sistency enough to enable itto be moved with ease. Then 
the left hand ıs placed beneath it, and, assisted by the right 
hand, cheese and mould are turned, so that the top face is 
placed at the bottom, in contact with the mat. At the 
end of thirty-six to forty-eight hours from filling, the 
cheeses are taken out of the moulds and salted. ... en 
salted, they are placed upon the wooden shelves above 
the drainmg tables, and here they are left for two or three 
days until they are ready to be sent to the Adloir.” 


We have quoted the foregoing passage in order to show 
that there is nothing more complicated in the making of 
a French Camembert cheese, nor yet so complicated, as 
in the making of an English Cheddar. Whether by fol- 
lowing Mr. Long’s directions an English dairyman could 
produce the correct type and flavour can only be demon- 
strated by trial, but probably a cheese would be produced 
suitable to English methods which would add to the 
variety of our dairy products and find a ready market. 
Mr. Long also describes the manufacture of various other 
cheeses, among which are Pont lEvéque, Livarot, 
Mignot, Boudon, Brie, Géromé, Coulommiers, Mont d’Or, 
Void, Suisse, St Remy, Gervais, St. Marcellin, Jour 1ac, 
Gex, and a large number of others, the mere mention of 
which would occupy more space than we can spare. 

Mr. Long has certainly contributed a handy text-book 
which it is hoped will find its way among and be studied 
by dairy farmers. 

JOHN WRIGHTSON 





OUR BOOK SHELF 


Chain Cables and Chains. By Thomas W. Traill, C.E., 
RN., the Engineer-Surveyor to the Board of Trade. 
(London : Crosby Lockwood, and Co., 1885.) 


IN the volume before us we find the business of chain 
cable-making in its several branches well explained and 
illustrated ; nor does the aim of the author end here. 
There is information given which is most useful to sur- 
veyors and inspectors, and we recommend all who have 
to deal either with the manufacture, inspection, or 
testing of chain cables to study the work. The 
volume contains many well-executed plates, showing 
good, bad, and indifferently-formed links, &c., for various 
kinds of cables, also tables of the best dimensions of each 
part of each link and shackle used in cables from 7-16th 
to s4 inches, the dimensions being given in decimals to 
two places, and also calculated ta thirty-second parts of 
aninch, We find also exact copieg of certificates given 
by the several public proving establishments, seven plates 
in all, more than one example being quite unnecessary, 
varying as they do only in colour and the name of the 
town in which the establishment happens to be. 

After a few pages giving an outline of the general 
menufacture ands the methods of welding the links, we 
have a long historical chapter of the early uses of metallic 
chains, in which we are told that their uses date back to 
the time of Phargoh and King Solomon; but it was not 
until 1808 that chain cables were used on board ship ; at 


owned by Joshua Donkin. This cable was made by 
Robert Flinn, in North Shields, perhaps the first artificer 
in chain cables. In the year 1833 the first machine for 
testing iron cables in a Government yard was put down 
at Woolwich, and in 1834, although chain cables were 
almost in general use, the rules of Lloyd’s Registry only 
specified the length, and it was not until twelve years 
afterwards it was part of the surveyor’s duty to see that 
they had been properly tested. The author gives a yery 
interesting account of the progress of manufacture and 
general adoption of iron cables. We then find the various 
Acts of Parliament pertaining to their use given in full. 
All pubhc proving establishments are now under the 
management of Lloyd’s Committee. 

The method of proving chain cables is as follows :— 
From every length of 15 fathoms of the cable to be 
proved a piece consisting of three links is taken and sub- 
jected to an appropriate breaking-strain. If the piece so 
selected fail to withstand such a breaking-strain, another 
piece of three links is taken from the same 15-fathom 
length and tested in a like manner. If the first or second 
of such pieces withstand the breaking-strain, the remain- 
ing portion of the 15 fathoms of cable is then subjected 
to the tensile strain. If it is found that after the applica- 
tion of the tensile strain the cable is without defects or 
flaws, it 1s then stamped as proved with the distinguishing 
marks of the proving establishment; on the other hand, 
should the cable fail to stand the appropriate tests, it is 
rejected. Mr. Trall condemns the overtesting of cables, 
considering that the material is injured by so doing, and 
we agree with him in saying :—“ A moderate test is all 
that is not detrimental. Proving the iron from which the 
cable is made, and breaking a sufficient number of samples, 
is what can and should be done to prove the actual quality 
and reliability of a chain.” 

The volume does great credit to the publishers, being 
well printed on good paper. We can safely recommend 
this work to all in any way connected with the manufac- 
ture of chain cables and chains as a very good book. 


United States Coast and Geodetic Survey. Determination 
of Gravity at Stations in Pennsylvania, 1879-1880. 
Appendix No. 19. Report for 1883. 


THIS appendix is a portion of the Annual Report of 
the U.S. Survey, and contains the pendulum observations 
made in 1879-1880 by Mr. C. S. Peirce at three stations 
in Pennsylvania—namely, at the Alleghany Observatory, 
at Ebensburg, and at York. The observations form part 
of a series undertaken in connection with the Geodetic 
Survey of the United States. A Repsold reversible pen- 
dulum was used and oscillated #2 vacuo, using various 
kinds of supports. At York a series of experiments were 
made to determine the effect of the flexure of the support. 
It appears from a previous report (Appendix No. 14 of 
1881) that Mr. C. S. Peirce maintained against MM. 
Plantamour and Hirsch ın Switzerland, that the oscilla- 
tions of the support have a marked effect on the time of 
oscillation of the pendulum, and he accordingly under- 
took an exhaustive series of experiments to prove his 
point, and to measure the allowance to be made. The 
experiments given in Appendix No. 19 are only a small 
portion, and are in fact rg-published from Appendix 
No. 14, with some few corrections. The question was 
disposed of in Appendix No. 14, and it was clearly shown 
that the flexure of the support ought to be taken into 
account, and it is evident, therefore, that the stiffness of 
the support is of vital importance. Experiments were 
also made at York to determine the relative value of the 
method of transits and a method of eye and ear coim- 
cidences invented by Mr. Farquhar; the method ® not 
described, but appears to be far less accurate than the 
method of transits. The effect of substituting steel 
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cylinders for the usuab knives was also tried, and every 
care taken to prevent the inclusion of dust, but the results 
were very unsatisfactory. 

The results obtained are as follows :— 

Length of second’s pendulum reduced to sea-level at the 
equator. 


Metre. 
Alleghany Observatory se ee 09909384 
Ebensburg . > e > e 09910672 
York 0'’99I015 


At Alleghany, the effect of a valley was not taken into 
account, as there was no topographical survey available ; 
the necessary correction will slightly increase the above 
value. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsiblefor opinions expressed 
by his correspondents, Neither can he undertake to returv, 
or lo correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 
that tt ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. | 


The Presence of the Remains of Dicynodon in the 
Triassic Sandstone of Elgin 


In my address to the Geological Section of the British Asso- 
ciation I was fortunately able to announce a discovery which is 
of the very geatest interest both to geologists and biologists. 
As this discovery was made only a few days before the com- 
mencement of the meeting at A een, and after the draft of 
the address was in type, 1t does not appear in your columns; I 
will therefore ask you to insert this note upon the subject. 
Visiting the ‘‘Cuthes Hillock” quarry near Elgin early in 
September, I found that the workmen had recently obtained a 
new specimen of a reptile, in which the head was preserved. On 
examining this I found that there were clear indications of two 
large canine teeth in the upper jaw with permanent pulp cavities. 
These characters and the general form of the skull left scarcely 
the smallest doubt in my mind that the remains must belong to a 
reptile closely alhed to Dicynodon. From the examination of a 
photograph which I submitted to him, my friend Dr. Traquair 
was able to fully confirm this conclusion, and to lay a pre- 
liminary note on the specimen before the Geological Section at 
Aberdeen. I hope that ere long he will be able to give a com- 
plete description of it. 

As Dicynodonts have hitherto been only found in South 
Africa, in India, and in the Ural Mountains, this discovery is 
an exceedingly important one. Seeing that doubts have been 
expressed concerning the Triassic age of the South African 
deposits, the occurrence of the very eristic African form 
in the Trias of Western Europe is an important link in the chain 
of evidence by which these beds have been correlated. It is 
interesting, too, to be able to point out that the sandstones of 
Elgin, concerning the age of which such a great amount of 
controversy has taken place, have now yielded reptiles belonging 
to no less than four orders—namely, the Lacertilia, the Croco- 
dilia, the Dinosauria, and the Dicynodontia. J. W. Jupp 





An Earthquake Invention 


WHILE on a visit to the Melbomne Observatory I saw 
NATURE of July 2 contaming two letters from Prof. Piazzi 
Smyth, intended to expose a piatical attempt on the part of a 
“B.A. man” to adopt an idea of Mr. David Stevenson with 
regard to the construction of houses to withstand earthquake 
motion. ‘Fhe publication of thé first of these letters is at the 
request of Mr. D. A. Stevenson. The piracy referred to by 
Prof. Smyth is a brief note ın a paper written by myself. M 
name is at the head of ıt (see Report to the B.A. 1814). Prof. 
Smyth complains that I have not taken notice of a paper written 
some twenty years ago by Mr. D. Stevenson. I regret to say that I 
am not acquainted with that paper, and how Prof Smyth expects 
that I should be when living 10,000 miles away from collections 
of Eupean books, I fail to see. I am, however, acquainted 
with very much relating to aseismic or aseismatic tables, and if I 
made reference to the work of Mr. David Stevenson, I must 


necessarily have referred to the work of others. As every 
report which I have hitherto written for the British ASsociation 
has been in the form of notes which have subsequently been 
expanded ia special papers, an historical account of aseismic tables 
would have been out of place. Prof. Smyth is apparently only 
acquamted with the work of Mr. D. Stevenson. Under the 
head of aseismic tables I include ball and plate seismographs, 
the lamp tables in certain Japanese lighthouses, two model 
houses which I constructed in Japan, together with the model 
lighthouse spoken of by Prof. Smyth, and my own dwelling 
house. AU of these involve the same princeples, and they only 
differ in their dimensions. 

(1) Ball and Plate Sersmographs.— Of these sersmographs I 
have constructed severa/ types. At the time of an earthquake, 
m consequence of acquirmg a surging movement, they fail to 
give reliable records. They have been independently invented 
and described as original by many. Mr. Briggs, of Launceston, 
Tasmania; Dr. Verbeck, of Tokio, Japan; Mr. T. Gray, of 
Glasgow ; Mı. D. A. Stevenson, of Edinburgh, &c., have all been 
authors of such imstruments. 

Mr. D. A. Stevenson recently figured and described his form 
of seen in the pages of NATURE. If we overlook certain 
mechanical defects ın this instrument, as, for instance, attaching 
a recording index to the edge of the ‘‘steady plate” rather than 
at its centre of inertia, the resemblance of Mr. Stevenson’s con- 
trivance is strikingly hke a seismograph the photographs and 
descriptions of which existed in several societies and libranes in 
Britain prior to the appearance of Mr. Stevenson's invention. 
After reading Mr. Stevenson’s description I did not ask for the 
publication of an ‘‘interesting”’ and ‘‘ well-put” letter, accus- 
ing Mr, Stevenson of having appropriated the ideas of others, 
but I furnished him with copies and references to papers m the 
Transactions of the Seismological Society and other periodicals 
where mention was made of this type of instrument, 

(2) Lamp Tables.—As I have been an officer in the Public 
Works Department of Japan for the last ten years, where I have 
every facility of knowing what the performance of the lamp 
tables at the lighthouses has been at the time of severe earth- 
quakes, I trust that some credence may be given to what I may 
say on this subject. When I last made inquiries about these 
tables, I found that they were all regarded as failures and one 
and all had been clamped. If Mr. Stevenson would hke to 
have details respecting these failures I shall, on my return to 
Japan, have great pleasure in making them public. 

Mr. Mallet, in his “ Palmier’s Vesuvius,” very disisnetl, 
states that he was consulted by Mr. Stevenson respecting t 
Japanese structures, and that the principles indicated by him 
(Mallet) were followed out in their construction. 

As Mr. Mallet is dead, perhaps Mr. Stevenson or Prof. 
Smyth will kindly enlighten us as to the meaning of this 
passage. Although I have made seismology a speciality for 
some years, I must confess that I am as yet in the dark as to 
who was the first inventor of the aseismic joint. To me it 
appears that there have been many inventors. 

(3) Models.—My first model was about as large as a good: 
sized dog kennel. For a shorf-period oscillatory movement the 
house 1esting on its iollers remained at rest. Prof. Smyth 
speaks of Mr. Stevenson having imitated eaithquake moti n by 
the blows of asledge-hammer. Although Prof. Smyth regards 
the blows of a sledge-hammer as an admirable illustration of 
earthquake motion, any one acquaited with the true nature of 
earthquake motion would dechne to recogmise Mr. Stevenson’s 
test as any test whatever. , 

(4) Building.—The only ġuilding placed on free foundations 
with which I am acquainted is the one I have erected in Tokio. 
At first ıt rested on balls, and, lıke Mr. Stevenson’s lamp tables, 
it was for certain reasons a failure. Now it 1ests on spherigal 
grains of cast-iron sand. It is now astatic, and I regard it as a 
success. At the time of an eathquake the motion outside the 
house is usually about six*times what it is inside. A description 
of it will be found ın the Reports of the British Association for 
1885. 

From what I have now said it will be clear that I have no 
desire to claim the authorship of the aseismatic joint. Detailed 
reference to the obscure and manifold authorship of what has 
hitherto proved a failure would certainly have been out of place 
in the report to which Prof. Smyth has 1efe1red. 

Had Messrs. Stevenson and Smyth been acquainted with the 
nature of earthquake motion, a few of the more important facts 
in the history of the ball and plate joint, and the details of the 
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failure of, the tables in the Japanese light-houses, I feel sure that 

much of the objectionable innuendo to which I have been sub- 

jected would never have been penned. Joun MILNE 
s.s. Waihora, Hoba:t, Tasmania . 


P.S.—The above has been written whilst at sea, and I have 
neither had oppoitunity to 1efer to books or papeis, On my 
retuin to Japan I shall be glad to continue the history of the 
ball and plate joints, should ıt be required 





Tremble-terre du 26 Septembre, 1885 


Une seule secousse a été constatée le 26 Septembie à oh. 58m. 
du matin; elle a été composée de 2 à 3 oscillations, de direction 
variable suivant les localités. Le centre de la secousse a été 
dans le milieu du Valais, où son intensité a été appréciée comme 
tids-foite, mais où il n’y a cependant pas eu de dégâts matériels ; 
il faut lm attibuer le No. YL de Véchelle qm évalue en dix 
degids l’intensité des tremblements de terre. 

La secousse s'est étendue vers le nord jusqu’’ Schwenden et 
Zweisimmen dans le Simmenthal, à Chateau d’Oex, Aigle et 
YVvorne ; dans les Alpes vaudoises elle a été fort bien sentie 
dfns les vallées de l Avencon, de la Giyonne, de la Grande-eau, 
et de la Savine. Dans tout le 1este du canton de Vaud le 
temble-teire semble avoir passé inaperçu, tandis qu’il nous est 
signalé de deux localités fort distantes, Genève et Nidau; ıl est 
cependant probable que la secousse de Nidau a précédé de 
quelque, minutes la grande secousse du Valais; d’aprés un 
observateur très précis la secousse de Nidau a eu heu à oh. 53m. 

En méme temps que le sol de la Susse était ainsi ébranlé, les 
appaeils tiès délicats de lobservatone sismique de Rome, qu 
avment été en repos les jours précédents, ont signalé des vibia 
tions du sol vers r heme du matin; et dan; le même nuit un 
violent tremblement de terre ravageait la ville de Nicolosi: près 
de Catane en Sicile. F.-A. FOREL 

Moiges, 8 Octobre 


Larve of Cerura vinula 


LAST yea I was rearing up some larve of Cerura vinula, the 
Puss Moth, from the egg, and I determined, while I had the 
chance, to wnte a life-history of them. 

On exammming the egg closely I found a small hole in the 
apex of each, and I thought at the time that this was probably 
caused by ichneumons, and therefore I laid the eggs by in a 
small box that I might capture the ichneumons when they made 
their appeaiance. Gueat was my suprise, then, when 1 found 
that the young laivee came out as usual, 

I therefore determined to get some more egys and to find out 
whethe: this hole in the apex was caused by the mandibles of 
the larva inside, but I found that the larva did not emerge by 
thi, hole, but by a fiesh one made in the side of the egg. And 
I find that all Puss Moth eggs have this hole in the apex. 
~——Lam_now hoping to get some eggs of moths belonging to the 

same family (e.g. Cerura furcula and bifida) to see if they also 

are peiforated in this way I should be much obliged if any 
one who has got any of these eggs would kindly let me huow 
whether this is the case. 

This hole reaches through the shell of the egg, but 1s covered, 
on the inside (of the egg) with a thin tissue, like that which 1s 
found in buds’ eggs. 

Thave carefully examined several scientific books, but have 
been unable to find this fact mentioned ; therefore I should be 
a obliged if any one could throw a light on this mysterious 
act. 

I unfortunately have nong of these eggs to forward as 
examples ; but, as they are pretty common ın May fnd June on 

plar trees, I have no doubt that such of your readers as ae 
Interested ın the subject will be able to examine them for them- 


selves, CRIL B. HOLMAN HUNT 
Draycott Lodge, Fulham, October 9 





Pulsation in the Veins 


I AM quite satisfied that the pulsatory movement in the veins, 
“to which my forfher communication ieferred, is not in any way 
abnormal, as suggested by Mr. Williams (p 466). In a7 cases, 
without exXception—and they have been a good many—in which 
I have had oppqrtumty for the observation, the minute vistéle 
evidence of the pulsatory action has been preseat, and I have 
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invariably been able to count the pulseeof the individuals, as in 
the experiment detailed in my former letter. 

The mirror experiment was tried on my own hand. And a 
medical fiiend ate applied the sphygmograph in the usual way 
informed me that my pulse was free from any abnormality. 

It is to be borne in mind that the pulsatory indications with 
which my paper is concerned are exceedingly minute and would 
escape the peiception of nine persons out of fen—requiring an 
eye educated to appreciate very minute differences of shade and 
colour I do not think that the bristles or sealing-wax thread 
which a correspondent (p. 437) kindly suggesis, or even the 
oithodox sphygmogiaph would have a chance of effectually 
exhibiting them. I say shade and colour: for when a vein free 
from turgidity, and not sensibly altering the smooth surface of 
the skin, 1s seen only by its blue tiack, a modification of the 
tint is perceptible (to an educated eye) ; and the blue varies in 
intensity with the pulsatory action, sufficiently for the success of 
the pulse-count¢ng experiment. J. HIPPISLEY 

Stoneaston Park, October 4 





Stonehenge 


In NATURE, vol. xxau. p. 436, R. Edmonds associates 
Stonehenge with the metonic cvcle, and quotes from 
Diodorus Siculus, whom he says flourished about 44 B.C. 
Would not the latter part of the fist century A.D. be 
more accurate? He gives in his extract from Diodorus 
Siculus a quotation from Hecateeus, whom he confuses with 
Hecateeus of Miletus, when it was Hecateeus of Abdera to 
whom Diodorus 1eferred. Hecateeus of Miletus flourished about 
500 B.C, and Hecatæus of Abdera about 300. Mr. Charles 
Elton, M.P., 10 his “ Ouigins of English History,” gives the very 
same extract, and says that ‘‘ We cannot admit that the work of 
Hecatecus 1s on the subject of Ancient Britain,” and estimates 
its value in the following extract from the works of an eminent 
Polish scholar (Lélewel, Pythéas, 45); ‘‘Hécatée a publié un 
fameux ouviage dont le titre décèle vne vieille idée poétique 
ry haa sous sa plume. Elle devait s’alher aux nouvelles 
deécouvertes et y piendre une place éminente au détriment 
de la science et du bon sens. Heécatée, énumerant tous 
les éties mystérieux de la géogiaphie septentrionale, en- 
nichit leur nomenclatme d'une rivitie Scythique récem- 
ment trouvée en Orient pai le conquérant, gwil a appelée 
Paiapamisos ; et plus encore des promontoires et des fles Celt- 
iques, qu'il a probablement puisées dans les rélations véridiques 
de Pythéas pour les entrelace: dans les plages superbo:éennes ” 

The quotation from Diodorus 1s from his second book, but 
the whole of this se.ond book 1s dedicated solely to a desciip- 
tron of Asia ; and it is not until the fifth book 1s reached that 
he desciibes the British Isles, and with a veiy considerable 
demee of accuracy. (See Fergusson’s ‘‘Rude Stone Monu- 
ments,” p. 8). 

I do not think, either, that ‘‘Nine Maidens ” is simply an 
abbreviation of ‘‘ Nineteen Maidens,” fn, luke ‘‘ Nine Ladies ” 
of Staut in Mooi, in Derbyshire, it 1s a memorial circle. 

Stone Henge, moreavei, is much more piobably a memouial 
circle, as 1ts original name imphes—‘‘ Stan Hengis” ; and com- 
memoiates the massacie of Voutigern’s chiefs by Hengist in 
462 A.D. The Rollight circle probably commemomtes the 
victory of Rollo over Eadward, circ. 913, whilst Avebury and 
Hakpen (520), Kit’s Coty House (455), Long Meg and her 
Daughteis (508-520), Stanton Drew (508-520), Arthur’s Table, 
Arbor Lowe, Cumrew, Salkeld and Mayborough commemoiate 
some of the victones of Arthur. That this is reaSonable may 
be mentioned the facts that coins of Claudius Gothicus (270 
A.D ), Constantine the Great, Constantine junior, and Valent- 
mian have been found at one or other. 

Mulveiton, Leamington SAND, S. STANLEY 

. 





The Forecasting of Barometric Variations 


In a paper published in the ¥ournal of the Royal Meteoro- 
logical Society, vol. x., p. 219, 1884, I pointed out that during 
a series of years the barometric variations m Western India 
had presented ceitain features which, had they been known at 
the beginning of 1876, and, indeed, at the beginning gf 1872, 
would have made it possible to have calculated with a cObsider- 
abic degree of precision and reliability the general couse of the 
baiometric variations from 1872 up to 1883, ın some cases three 
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months, and in some cases even twelve months beforehand. The 
facts biought forward inahat paper were of such a nature that, 
as will be readily understood, I wished very much they could be 
found to occur generally. But it was undoubtedly bette: to restrict 
their application to the area and period dealt with in the paper. 
It having been shown, however, that at one period and over a 
certain area quantitative relations had existed between previous 
and subsequent barometric vauations, it is natural to suppose 
that quantitative,relations may be found to extt at other periods 
and over other areas also. The question arises, Can the facts 
brought forward in the above-mentioned paper serve as a guide 
to future investigation? I think to a certain extent they can. 

The pape: pointed out that there was a remarkable approach 
to an annual symmetry in the abnormal variations of the baro- 
meter ın Western India during many of the years under observa- 
tion. It supposed that this symmetry would have occurred 
every year dunung that period had it not been masked by 
larger Variations of anothe: character; and ıt was mainly by 
actmmg on this supposition and noting the departure kom 
symmetry in any given year, and by considering that departure 
as being an index of the variation that was about to come, that 
the position of the barometer in the subsequent year was calcu- 
lated. The paper attempted to explain the occurence of this 
annual symmetry in two ways: (1) By supposing it to be a 
constant phenomenon connected with the annual double oscilla- 
tion known to be present in the normal barometric curve ; and 
(2) by supposing it to be a chance phenomenon, characteuising a 
phase in the march of barometric vanations, and persistent 
during the period dealt with, but not necessarily to be found in 
any other period. After futher reflection I am inclined to 
believe that the latter 1s the conect explanation. 

And here I think may be a guide to futme mvestigation. It 
seems very likely that barometiic variations may always be 
passing through phases which are persistent for several years. 
And, during the continuance of each phase the abnormal baro- 
metric curve will necessarily approach more or less to a certain 
annual type. In the cases dealt with in my paper that type 
chanced to be of a symmetrical form, sufficiently remarkable to 
strike the eye at once. The regulanty of its form made it com- 
paratively easy to be dealt with. An imegular type would of 
course be less easy to recognise and less easy to be dealt with. 
But it 1s obvious that 1f such types do exist and persist for several 
years in succession, then, by catching the type as the barometric 

hase comes in and by noting the depaituies from it each year, 
in a manner simular to that adopted with the symmetrical type I 
had to ded] with, these departures may seive also in a simular 
manner as indices of the coming variations. Of course the 
methods of calculation would have to be puiely arbitrary and 
specially devised fo. each barometric phase. If baromettical 
curves would yield to strictly mathematical methods, the problem 
of season-foiecasting could be regarded as in a fair way of being 
solved. But it has never yet been found possible to 1esolve 
them entiely into regular peitodical oscillations ; and I believe 
they will always have to be arbitrarily dealt with. 

Melbourne, July 21 A. N. PEARSON 





Transmission of Sound 


In connection with the subfect of mechanical telephones, 
which has been occupying public attention lately, there is a note 
by Mr. Miller ın a recent number of NATURE, regarding cer- 
tain experiments made in 1878 on the propagation of sound, 
With reference to this, Prof. Weinhold, of Chemnitz, writes to 
me, saying fiat as early as 1870 he had shown that human 
speech couft be transmitted very distinctly throagh stretched 
wires or threads, and mentions that the results of his researches 
were published in an article on ‘‘The Transmission of Human 
Speech through an Iron Wire,” ın Carls ‘‘ Repertorium fur 
Experimental Physik,” Band vi., Serie 168. As your coire- 
spondent will probably like to r@fer to this, may I ask you to 
kindly publish this letter ? W. E. AYRTON 

Central Institution, Exhibition Road, London, October 12 





Are there Rabbits in the Western Islands? 


ProF. THOROLD ROGERS in his interesting book on “ Wok 
and Wages” mentions the relatively high value of rabbits in the 
thirteaatth centmy, and suggests that they were then a recent 
untroduction to England. Itis well known that several islands 
on the west coast of Scotland have no rabbits upon them—for 
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instance, Kerrera, which seems to point to the same conclusion. 

It would be interesting to know whether this 1s really the fact or 

not ? HERBERT ELLIS 
112, Regent Road, Leicester, October 4 . 





THE HELL-GATE EXPLOSION 


ROBABLY the largest chemical mechanical experi- 
ment ever thought of was successfully performed 
last week ın New York Harbour by the removal of the 
obstruction known as Hell Gate, or Flood Kock, a con- 
siderable-sized island, as stated by the papers, about nine 
acres in extent, in Long Island Sound. The agent em- 
ployed for this immense engineering work 1s a preparation 
or preparations of nitro-glycerine, and there is no doubt 
that this is the only explosive compound which could 
have been used for the purpose on account of the very 
enormous quantty required and the peculiar nature of the 
explosion of this substance. All the compounds or prepara- 
tions of nitro-glycerine produce by explosion whatare known 
as local eftects only, as distinguished from gunpowder, 
the effects of which are much more gradually developed 
on ignition, but extend, owing to the slower and larger 
wave of disturbance, to a much greater distance. The 
legitimate use of nitro-glycerine ıs for purposes such as 
this, where a disruptive action is required. 

The operations leading up to the final explosion have 
been some years in progress. They have consisted in 
forming a system of tunnels at a considerable depth 
under low-water level in the solid rock, and the charging 
of these tunnels with dynamite and mixtures known as 
rackarock, of nitro-glycerine with compressed gun-cotton. 
Twenty-four galleries were driven through this island, 
some of them 1200 feet long, and these were intersected 
by some forty-six others. These tunnels were about 10 
feet high and 8 feet wide, and the roof of rock above 
them varied from 10 to 25 feet in thickness. The quantity 
of 10ck to be removed by the explosive was about 275,000 
cubic yards, the quantity removed by tunnelling bemg 
about 80,000 cubic yards. A good deal of trouble has 
been occasioned dunng the course of the mining work 
by fissures, which have had to be stopped by 
wooden plugs in most instances. The explosive was 
charged into holes drilled into the roof and supporting ` 
walls and pillars at different angles, with a view to dis- 
rupt the strata of rock as much as possible. 

The holes to be charged were about 9 feet in length and’ 
24 inches ın diameter The holes were charged first with 
the blasting gelatine or rackarock and filled to the ends * 
with a dynamite cartridge, to which the detonator and 
electric wire were attached. In all fourteen thousand 
cartridges of a total weight of fourteen tons were em- 
ployed. Near observers describe the explosion as being 
accompanied by a dull roar, but with only the slightest 
shaking of the ground, even at a moderate distance. An 
immense quantity of water was bodily raised up to heights 
estimated variously at 150 to 200 feet. 

The results, as far as can be ascertained, are very 
satisfactory, the rock having been veiy thoroughly 
broken up, so that ıt can easily be diedged away. 

After the example of an experiment on this scale, 
carried out without the least accident, perhaps ıt may 
occur to those in authority that we have on our own 
coasts dangerous rockg, not of the extent of Flood Rock, 
which might with immense advantage be similarly 
“ chemically” removed. 

Had gunpowder been the only explosive available, at 
least five times the quantity by weight of the mitro- 
glycerine preparations used in this experiment, would 
have been necessary and the results would not have beer 
by any means so local or perhaps so satisfactory. 

After this the engineer may find it to his advantage to 
cultivate more the acquaintance of the ghemist and his 
products than has been hitherto the case. 
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SUBMARINE DISTURBANCE 


"TBE Mllowing is an extract from the Meteorological 
F log kept by Capt. R. J. Balderston on board the 
ship Belfast :— . 

&.“ On December 22, 1884, at about ten minutes to 3 a.m., 
local ship’s time, or 21d. 19h. 6m. Greenwich mean time, 
the ship Belfast, of Liverpool, was shaken by an earth- 
quake which lasted from about 75 to 90 seconds. The 
vessel at the time was ın latitude 34° 34’ north and longi- 
tude 19° 19! west, the island of Madeira bearing true S.E., 
distant 145 miles. 

“The shaking of the ship was accompanied by a loud 
rumbling noise, which, as heard from the cabin, resembled 
the sound which would be made by the rolling of large, 
empty, iron tanks about the decks, but which, as heard 
from the upper deck and in the open air, was as that of 
not very distant thunder, and it appeared to fill the whole 
of the air. 

“I did not hear the commencement of the thunderous 
sound, and cannot say on what compass-bearing of the 
visible sky 1t commenced, but it travelled rapidly through 
the air and towards the S.W. 

“ The vibration of the vessel and the noise were greatest 
during the first 50 or 60 seconds; the former then died 
gradually away and ended in the very faintest tremor, 
while the latter, as it travelled south-westward through the 
atmosphere, died out with a low roar as it appeared to 
sink beyond the horizon. 

“The helmsman found the steering-whee] much shaken 
as he held it, and in the cabins and cook-house, tin ware, 
crockery ware, and other light articles were rattled about 

“This little ae occurred three days prior to the 
commencement of the earthquake which caused so much 
loss of life and property in Spain. 

“ Meteorological Office, October 9” 


THE BOTANICAL GARDENS IN JAVA 


p URING the last few years so many useful and im- 
portant improvements have been made in the 
botanical gardens at Buitenzorg and Tsi-Bodas that ıt 
might not be amiss ıf the attention of the readers of 

- NATURE were again drawn to these valuable seats of 
systematic and philosophical] research. 

On entering the gardens at Buitenzorg the stranger is 
at once struck with the wealth and luxuriance of the 
vegetation he sees, the great height of the trees whose 

+ trunks and branches are ın many cases covered with 

heavy creepers, the dense copses of the different species 

of bamboo, the eccentric-looking screw-pmes and the 
handsome palm trees; but the scientific observer is also 
struck with the care that has been taken to arrange all 
these many varieties of tropical plant life in, as far as 
pos their systematic order, and that each specimen 

s its scientific, and in many cases its Malay name also, 
clearly and distinctly printed on a little board by its side. 

It is not difficult for any one to find his way about the 
garden, and in a very short time he can discover the par- 
ticular family or group of plants which he may desire to 
study. Many families have probably more representa- 
tives ın these gardens than in any in the world. The 
Sapataceze, for instance, so rarely seen ın Europe, are 
here represented by a great variety of genera and species, 
and the Palmaceze, the Rubiacea’, the Burseracez, the 
Orchidacee, and other families have now a large number 
of rare and interesting representatives, 

The herbarium which is attached to the garden con- 
tains a large collection of dried plants and seeds collected 
together from the many expeditions into the little or 
unknown parts Of the archipelago and from other sources. 
Attached fo the herbarium there 1s a comfortable and 
convenient little library which contains most of the 
mportant botanrcal books and journals. 
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The laboratory, which, thanks to the energy of Dr. 
Treub, the director, is now completed, is a large, lofty and 
for these climes, particularly cool room, and is well fitted 
out with reagents and apparatus for ing on botanical 
research. The generous invitation which Dr. Treub has 
issued to naturalists and to which the attention of the 
readers of NATURE has already been directed has at- 
tracted several scientific men of different nationalities, 
and some excellent research has already*been made in 
this laboratory. 

When I arrived in Buitenzorg Dr. Treub was at Tsi- 
Bodas; so, after spending a few days in study in the 
gardens, I made the journey across the mountains to pay 
him a visit. The road from Buitenzorg to Tsi-Bodas 
crosses the Poenchuk Pass and is full of interest and 
beauty. On the way the traveller passes quite close to 
the Talaga Werner, the crater of an extinct volcano which 
is now filled with water, and forms a most beautiful little 
lake hidden in the dense foliage of the mountain slopes. 
The path from the road to the lake is through a dense 
wood of fine forest trees, and amongst the undergrowth 
is found many fine shrubs and plants which are not found 
in the low-lying country benea: 

The gardens at Tsi-Bodas are situated on the slopes of 
the Gedeh Mountains, at an altitude of S000 feet, and 
here I found Dr. Treub at work in the comfortable little 
house which is attached to the gardens. 

From this spot a very wide range of vegetation may be 
studied, from the rich and varied vegetation of the plains 
to the interesting vegetation of the Gedeh and Pan- 
geranso peaks, at an elevation of 10,000 feet. In the 
gardens themselves a very fine collection of Conifera 
from America, China, Australia, and other parts of the 
world has been got together, and spaces have been cleared 
for the growth of the various species of Eucalyptus, 
Cinchona, and other plants. Year by year the surround- 
ing forest is being encroached upon by these gardens to 
make room for new importations. I was extremely sorry 
that I could not prolong my stay at Tsi Bodas, but I had 
to return to Batavia to catch the Molucca boat. I saw, 
however, enough to convince me of the great importance 
of these gardens for the advancement of our botanical 
knowledge and the great opportunities they afford for 
research into all branches of the science. 

I need hardly say that the climate in this region is ex- 
tremely pleasant and invigorating, and the neighbouring 
village of Sindanlaya is much resorted to by Europeans 
and others whose health has suffered on the coasts or 
low-lying districts of the Archipelago. At Buitenzorg 
the climate is by no means unpleasant or unhealthy, but 
as it lies a few thousand feet lower than Tsi-Bodas, it is 
naturally a good deal warmer; but I am assured that 
several Europeans have worked there for several years 
without feeling their health the least bit affected. 

It is hardly necessary to Add that every one who has 
come over to Java to work in these gardens has been 
amply repaid for the time spent in the long journey over 
the sea, for the insight which can be gained here into 
what tropical botany really is is one which can be gained 
nowhere else in the world so well, and leaves an impres- 
sion which 1s not likely to be forgotten in a lifetime. 


Batavia, July SYDNEY J. HICKSON 





ON CERTAIN NEW TERMS OR TERMS USED 
IN A NEW OR UNUSUAL SENSE IN 
ELEMENTARY UNIVERSAL GEOMETRY. 


Point, Line, Plane, Space, Extension 


A LINE may as usual be understood to mean a right 
line unless the contrary is stated. 
Representable extension will comprise the coleepts 
corresponding to the first four terms above written. So 
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understood, the term a space 1s susceptible of a more 
precise meaning thah is usually attributed to it: its 
intrinsic equation is given by Cayley’s theorem of squared 


distances. It is a homaloid or flat of the 3rd as a plane 
is such of the 2nd, a line of the 1st, and a pomt of the 
seroth order. 

The phrase space of the 4th order ought accordingly to 
be superseded jf we would avoid using the same word in 
two different senses—#.¢. in a wider and narrower sense. 
Extension of the 4th order is the proper expression to 
take its place, and so in general we ought to speak of 
extension of any given order #, and drop the phrase 
space of n-dimensions. 


Figure, Plasm, Enclosure 


A figure may exist in extension of any order. When 
ervasively limited by homaloids, simple and closed, I 
ad proposed to give toit the provisional name of plasm, 

but Dr. Ingleby has supplied me with the more appro- 
priate, or at least more simple, term, enclosure. 

On the number and nature of simple regular enclosures 
mm extension of any order, consult a remarkable memoir 
by Prof. Stringham* of the University of California 
(formerly of the Johns Hopkins University), in the third 
volume of the American Journal of Mathematics. 


flomaloid, Flat, Niveau, Absolute Measure of Distance 


Homaloid, the term long ago introduced by the writer 
of this note, fat, suggested by the late lamented Clifford, are 
now well understood, and need no new explanation ; but 
it is well to bear m mind the intrinsic equation which 
serves to define them 40 wit 

A homaloid in extension of the nth order is definable by 
means of an equation of the second order (naturally 
expressible in the language of determinants), in which 
(n+1) points are the standards of reference, and the 
squared distances from these of any other point in the 
homaloid are the coordinates. 

Observe that the squared length is the absolute measure 
of distance Jefween two points. The distances of each 
from the other are not equal but opposite quantities 
differing in algebraical sign. 

A mveau 1s a very convenient term to signify the 
homalotd of the lowest order that can be drawn through 
a given point-group and ıs always usigue; the order 
of the homaloid which is the m¢veau toa group of” points 
cannot exceed z — 1, 


Curves, surfaces, &c., of the 1st, 2nd, and mth kind. 


A plane (or simple) curve is of the first kind ; “a twisted 


curve,” “ courbe gauche,” or a curve in extension of the 


3rd order, of the second kind, and in general a curve in 
aici of the, #th order is a curve of the (#—1)th 

Similarly we may define a simple surface as one of the 
first kind, and a surface in extension of the #th order as 
one of the (#—2)th kind; and so in general a figure of 
variety ıt (i being 1 for a curve, 2 for a surface), in exten- 
sion of the order #, is one of the (#—2)th kind. f 


* Mr. Stingham, a native of “the bloody land” of Kansas, studied 
mathematics and fine art under Peirce and Norton, at Harvard, obtained a 
follow: at the Johns Hopkins University, and completed hus studres under 
Klein in pae, In his memoir he has given perspective drawings of the 
bounding solids about a vertex of the figures in quaternary extension, 
such solids being supposed to be previously rotated round the vertex into the 
same fic which of course may be done just a3 the bounding planes about 
a vertex ofa regular figure in ternary extension may be rotated round that 
point into the same flang 

+t å curvo may be called a one-dimensional, a surface a two-dimensional, a 
solid a three-dimensional continua and, and soon. Thus a sold i8 to g 
space what a surface is to a plane and a curve to a nght line. 

The ordi systems of geometry, whether Euchdian or Non-Euclidian 
tra-Euchdian would be the more correct term), contemplate figures as 
contained in homaloids of some order or another , but this limitation has an 
empirical origin, and 1s not an essential in ent of the pure theory of 
form ; for instance, a curve, f e. a KAIÉIM coniintiumi, may, and in 
geneal will, be such as cannot be contained ın a homaloid of any number of 
nsions whatever , it might be said that the order of its mzoeaw in such 
case is infinite; but this would be a mere verbal quibble—the right view 


Curve, Locus, Assembly, Envelop, Environment 


A curve is that which is common to a locus “of points 
and an assemblage of tangents ; the locus is the envelop of 
the assembly, and the assemblage the environment of the 
locus. 

Lines and Points 


A line may be used in the double sense of a locus or 
direction. In the latter signification an Euclidian or 
objective line 1s the union of two lines running in con 
directions and an analytical line is a half-line, a “ semi- 
droite,” meaning, of course, a half-Euclidian line, 

So a point may mean either a position or an infinite 
assembly of lines (containing or) contained init; used in 
the latter sense, it might temporarily be termed a pendi- 
point 

There are half or split points, as there are half or split 
lines. Thus the infinite extremities of the asymptotes to 
a hyperbola are half-poits, the union of two of them 
being the correspondent to a single point in any ellipse 
of which the hyperbola 1s a perspective image. 


Coordinates, Homogeneous and Correlated 


Homogeneous systems of coordinates may be distin- 
guished into adsolute and proportional. 

In the former the absolute magnitudes of each are 
material, in the latter their ratios only. 

Also into derect and inverse. 

Direct coordinates are measured by given multiples of 
the distances of a variable point from fixed homaloids ; 
inverse by given multiples of the distances of a vaniable - 
lne, plane, &c , from fixed points. 

Correlated systems of direct and inverse coordinates 
are those in which my “ universal mixed concomitant” 
(Clebsch’s connex) x + ny + ¢2 (for greater clearness I 
confine myself for the moment to a particular diagram- 
matic case) equalled to zero expresses a line whose inverse 
coordinates are £, 7, ¢, when these are made constant and 
a point (pencil-point) whose direct coordinates (when it 
is regarded as denoting position) are x, y, s when these 
in their turn are made constant. 

If the distances of a point from the sides of the triangle 
of reference are /, m, n, and of a line from the angles of 
the same triangle \, p v, and if the direct coordinates 
being cl, dm, en, and the inverse ones yA, du, w, and the 
distances of the angles from the sides 2, g, »— 


cyp = addy =eer. 


l m,n; A, p, v are correlated systems, 

If 7 mw wf p'; 1, m,n, p the direct coordinates of two 
corresponding points in a homography are connected by 
the Matrix M and N p' vn’; A, pẹ ym (the inverse coor- 
dinates of two corresponding planes of the same homo- 
graphy) by the Matrix M’, then if the two systems of 
coordinates are correlated, Mf and M’ will be opposite 
matrices.* 

Of course the like will be true in extension of all 
orders: thus ex. gr. in the case of a plane if for a given 


homography 
Y:al+tbm+on 
tim’: dlp em jfa 
iia: gI H Ame kn 


x: ae ae oa dk) p + (dh — eg) y 
zig : (ch — bk) Azt (ak — og) p + (òg — ah) vy 

ziy . (Ff — ce) a+ (ed — af) pt (ae — bd)v 
bemg that it is sans nrwegn. The radical distinction therefore is not 
between the common Euclidian peg | and its generalisation (the so- 
called Non-Euclidian) but between the Homaloidal and the Anhomalordal 
geometries. 

* In other Words, for jo point-line, port- volume, ge, Hia -Bomo 

phically related, employing correlated syste! of gre, TON: 
P duster; the matrix which serves to the relshon between the diet 
coordinates of the first scheme and those of the second may be taken the 
transverse of the matrix which does the same between the inwerse coordinates 
ot the second and those of the first. This is an important and as far as I am 
aware a new fhsorem. . 
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provided that /, wt, 2; A, p, v are correlated systems of | #~—1 dimensions, the total number of these “dual- 


coordinates. 
_ images: Reciprocals or Polar Reciprocals 


lt is very convenient to speak of any funcfion which 
equated to zero expresses a figure as an #age* of such 
figure ; thus ex. gr. x -+ ny + ¢# may be spoken of as an 
image of the line £, 7, ¢ and of the point +, y, 2. 

A curve being the concept common to a Jocus and an 
assembly (the common ground, so to say, of the existence 
of each of them), will be capable of being imaged in 
terms of either direct or inverse coordinates. If the two 
coordinate systems are supposed to be correlated (as they 
‘ought always to be) then any two homogeneous functions 
which are reciprocal, or, let us say, conjugate to one 
another (each in common parlance the polar rectprocal of 
the other) will be images—the one of the curve under its 
aspect as a focus, the other of the very same curve under 
its aspect as an assemblage. 


Reduced Perpendicular Distances 


An extremely convenient system of homogeneous co- 
ordinates of a point is where each coordinate is the 
distance from one of the boundaries of the fundamental 
enclosure divided by the distance of that boundary from 
the opposite angle, Such coordinates may be termed 
coordinates of reduced distance or reduced coordinates ; 
they are analytically defined by their sum bemg unity. 
If a, 6 be the two vertices which correspond to the co- 
ordinates of reduced distances, the squared distance of 
any two points, x, y, 3,...; 2, y 2,...in extension of 
any order ıs capable of being expressed by the formula 
(ab)? (x — x’) (y’ — y), which, as far as I have been able 
to ascertain, is nowhere stated in the books, except for 
the case of trilinear coordinates. 


Exchangeable Figures 


Two figures indistinguishable from each other by any 
of their internal properties, but incapable of occupying the 
same place (such as the left- and right-hand glove or shoe) 
have received the very awkward and misleading name of 

mineirical figures ; I propose to call them exchangeable 

gures, inasmuch as in the nature of things, as they are 
in themselves (without regard to the limitation of the 
human faculties), they may be made to pass into eachother’s 
places by a semi-revolution about a suitable homaloidal 
axis. 


The Point-Pair at Infinity, Lines and Planes of Null 


It has been already shown in these columns that the 
“absolute” in a plane has full right to be called the 
point-pair at infinity, in analogy with the received ex- 
pression of the /s#e at 1ufinity, and those who have con- 
sidered what has been here stated under the head of 
reciprocity will see good grounds for admitting that the line 
at infinity ought to be regarded as a complete line, z.¢. as 
made up of two analytical “semi-droites.” 

Every line through either half of the absolute besides 
the property of being infinitely distant from any point im 
the finite region may be termed a “ine of null, in the 
sense that the distance between any two points in such 
line is zero. 

JA hke manner any plane souching the absolute in ex- 
tension of the 3rd order, besides being infinitely distant 
from the finite region, is ın the same sense a plane of 
null; in it, form 1s divorced from content, for a figure of 
any shape being described upon sach plane, its content 
will be zil. 

Pluri-dualty : Containing and Contained 

ën extension ef ¢ dimensions each continuum of A 
dimensions stands in a relation of reciprocity to one of 

* When an Anage is given, its object is absolutely determined, but not 

or 


vice vertå, since an image may te ed at will by the 
introduction of a constdht factor. 


i+ I 
2 





. g 
ities ” being when # is odd and > when # is even 


. ; iI A 
(in the former case the continuum of E dimensions 


being its own reciprocal) It ıs very convenient m 
connecting reciprocal geometrical statements to ignore 
the difference between (and to regard” as exchange- 
able and equivalent) the terms containing and contained 
iz as applied to heterogeneous continua; indeed the 
ordinary distinctive use of these words suggests an 
erroneous conception ; as ex. gr. of a line being made 
up of points or a plane of lines. A point may be said to 
contain every line or plane which passes through it, and 
a hne every point which hes on it, and every plane which 
passes through it: as an example of this extended locu- 
tion the order, rank, and class of a surface may be defined 
as follows—viz. the order and class as the number of its 
point and plane elements respectively contained in any 
given line; the rank as the number of its line elements 
contained in common by any given point and plane which 
contain one another. 

A plane-section of a surface is the totality of its point- 
or line-elements contained in a plane and similarly a 
point-section (an enveloping cone), the totality of its 
plane- or line-elements contained in a point: hence in- 
differently the class of any plane-section or the order of 
any point-section of a surface is its rank.* 

J. J. SYLVESTER 





NOTES 


ALL the five French academies will celebrate by a banquet 
the ninetieth anniversary of the foundation of the Institut, which 
was established on October 25, 1795, by the Conseil Législatif 
and Directoie Executif of the French Republic. The actual 
organisation is not quite the same as the original, great altera- 
tions having been made in 1814, and only partially abolished on 
subsequent occasions. 


THE death took place last month of General J. a, Baeyer, 
President of the Central Bureau for European Triangulation and 
of the Royal Piussian Geodetic Institute. General Baeyer had 
reached the age of ninety-one years. A biography of some length 
will be found in the Astronomische Nachrichten, No. 2687. 


M. Rosin, a membei of the Paris Academy of Sciences and of 
the French Senate, died last week, He had devoted his exertions 
to microscopy, and was professor to the School of Medicine. 


* The word sġrradď, to sigmfy an unlimited e: 
points and so used by Dr. Henno, 18, I am inform originally due to the 
Inte Prof Clifford. In ignurance of this fact, on hearing that Henna had 
been attacked for his use of the word, Pstated my behef that ıt must have 
been borrowed from my use of it to signify a limited portion of a issue of 
equt-spaced points, such as that which is tumed to so profitable account in szy 
constructive theory of partitions in the American Journal of Mathematics 

I did not know at the time that Clifford had used the word, nor that Dr. 
Henrici's treatise preceded by several years the publication of my memoir 
above referred to. This erroneous oral statement seems to have found its 
way by some more or less circuitous channel to the c.lumns of the Saturday 
Review m a notice of a criticism, by Mr. Dodgson, of Dr. Hennci’s geo- 
metrical manual in the Scientific Series, Dr. Ferrers (the Master of Caius 
College, Cambridge) was the first to apply a spread to demonstrate in- 
tuitively a celebrated arthmetical theorem of reciprocity due to Euler, 
Nr Durfee a quarter of a century later led the way to a further and more 

ant use of the same by showing how to tnsect a symmetrical spread 


of discontinuous 


cunded by two mght lines and a baken hne into a regular equare and 
two quasi-triangular appendages, to which I superadded the notion of 
mult eo A into a succession of angles Another pupil of mine at the 
Jobna Hop! University (Mr Ely) laid the foundanon of a new 
theory of partitions, by studying the various modes of decomposing a solid 
spread of discontinuous points ; memoir on the subject is to be found na 
recent volume of the American Mathematical Sonrnad. 

By means of the trisection method I obtained infer alra a new expansion 
of (1 = xs)(1 ~ 278) ... (1 ~ #%s), which, on making s unity and # infmite 
leads immediately to Euler’s celebrated pentagonal-power series, and other 
results of a totally novel kind by the multisection method so that a sgread 
may justly be regarded as a potent instrument or ical mirror for exiting 
old and aes to view new truths in the w and .of partition an 
elliptc-function senes 
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By invitation of the Lieutenant-Governor of the Isle of Man 
Prof. Boyd Dawkins recently visited that island ın order to 
1eport on its antiquities and the best means of preserving them. 
The result is given in a short communication to the Lieutenant- 
Governor, in which Prof. Dawkins indicates the present con- 
dition of the various classes of remains. He points out what 
should be done for their preservation, and advises that the island 
Legislature should pass an Act simular to the ‘Ancient Monu- 
ments Act” of the “neighbouring islands” of Great Britain 
and Ireland. The advice given by Prof. Dawkins is sound, and 
it is creditable to the Lieutenant-Governor that he has shown so 
much intelligent zeal in the matter. We are glad to note that 
he intends to follow up his action by introducing a bill into the 
Council with a view to carrying out Prof. Dawkins’s recom- 
mendations. 


Tag last publication of the Japanese Meteorological Obser- 
vatory which has reached us contains the monthly summazies 
and monthly means for 1884, and is accompanied by forty-one 
maps, showing the isobars, isotherms, and prevailing winds. 
These volames must demand unusual care on the part of the 
compiler, fo. they are printed in Japanese as well as English, 
and contain a mass of meteorological data of all sorts. We 
observe that three new stations have been added during the 
yem, one in the north of Yezo, and the othe, which should 
prove a valuable station, 1s at Fusan, the port of Corea recently 
opened to Japanese trade. This constant annexation of new 
territory by the Tokio Meteorological Bureau is to be highly 
commended. 


A RECENT issue of Cosmos contains an account of the Jesuit 
establishments at Zikawei near Shanghai, the meteorological 
publications of which have frequently been noticed in NATURE. 
The central establishment of the Jesuits in China is at Funkadoo 
in Shanghai, but about six miles away at Zikawei (Siccawei) 
they have a large adjunct, containing their schools, an orphanage, 
and a college. In the course of its existence the place has been 
twice sacked, but it was again rebuilt. In 1870 the fathers 
began with the iudiments of a meteorological observatory, of 
which Father Dechevrens was the founder, and has been to the 
present moment the director, Gradually, by purchase and by 
presentations from various Governments, the observatory became 
tolerably well equipp.d, and it is now a magnetic and meteoro- 
logical station of the first order, making with excellent instru- 
ments observations on atmospheric pressure, temperature, 
humidity, evaporation, rain, winds, solar radiation, terrestrial 
magnetism in its vanous manifestations, &c. It issues a monthly 
Sullain contaming the observations, and a résumé and discussion 
of the meteorologjcal ‘events of the month. Thanks of the 
numerous missionaries scattered over the neighbournng provinces, 
who correspond with the diector, the peculiar atmospheric 
movements in the China seas are beginning to be understood. 
Quite recently (as mentioned at the time in NATURE) he has 
taken advantage, with the assistance of Sir Robert Hart, of the 
Telegraphs, to establish a regular daily weather service, for the 
benefit of marmers. The observatory is situated in a vast plain, 
where the horizon alone stops the view, and where atmospheric 
movements are not complicated by ianges of hills. A tower 
33 metres in height has been erected, and the Beckley anemo- 
meter, cSnstiucted in 1884 by Munro, of London, is placed on 
a platform 7 metres lugher. The observatory has gone on 
developing year by year, and there is little doubt that it will 
soon include in its field astronomical obseivations. The Bulletins 
are printed at the mission printing-press, which is included in 
the establishments at Zikawei, the printers being young Chinese 
The monthly Sidletins form a considerable volume at the end of 
thefear, and that for 1884, which has lately been issued, is the 
tenth in the series. 
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WITH regard to-the new star in Andromeda Dr. Sophus 
Tromholt relates the following curious story in a Norwegian 
journal :—‘‘ When the interesting discovery had been made in 
1877 that Mars was accompanied by two moons, it wag shortly 
afterwards pointed out that Swift, in ‘Gullivers Travels,’ 
relates that the Liliputian astronomers had discovered the two 
satellites (Voltaire, too, ın a work in which he describes the 
experiences of two terrestrial beings on Mars, says that they 
saw the two moons unknown to mundane astronomers, but he 
has probably borrowed the idea from Swift), A similar 
remarkable proof that poets may also be prophets in astro- 
nomy has just come to light with regard to the new star in 
Andromeda, In the Hungaran periodical Losonest Phonix for 
1851 is a story by Maurus Jdékai, the celebrated author, in which 
he refers to this star. Jókai makes an otd Malay (?) relate that 
the Evil Spint, Asafiel, revealed to King Saul and his sons the 
star in the nebula, and predicted that those who could not see it 
should perish in the impending battle. The Malay also reveals 
the star to his li-teners and describes its position so accurately 
that there cannot be any doubt of the Andromeda nebula béing 
the one referred to, although it ıs not named. The story, 
according to Jókai, rests on a biblical or Jewish legend. On the 
writer of these lines asking one of the greatest living authorities 
on biblical 1eseaich whether the bible contains any reference to 
the pomt, he 1s informed that there is absolutely no such refer- 
ence ın that book, and that it is hardly possible that the nebula 
is mentioned in any Jewish legend. It is first mentioned by a 
Persian astronomer of the tenth century, and was first discovered 
in Europe in 1612. It would be exceedingly interesting to 
ascertain whethei any Jewish tradition has preserved the men- 
ton of a star in the Andromeda nebula, as from this might be 
concluded that the new star is a variable one with a long period. 
I intend to inquire of Jókai whether his story is founded on any 
traditio: or only an outcome of the author's imagination, but 
even should the latter be the case the story is a very curious 
one.” 


ALGOLOGY 1s becoming a favourite science with some Russian 
botanists After the valuable 1esearches of Dr. Gobi on the 
algæ of the Gulf of Finland, several memoirs have been pub- 
lished by MM. Reimhaidt and Rishavi on those of the Black 
Sea, and we find now in the last issue of the Memoirs of the 
Novorossian Society of Naturalists (ix. 2) an elaborate paper, by 
M. Reinhardt, being contributions to the morphology and classi- 
fication of the Black Sea alge. The paper is the first of a series. 
Following Boinet and Thuret’s example given in their “Notes 
Algologiques,” the author publishes his observations on separate 
species, without awaiting the time when he will be enabled to 
publish a more complete work. In the morphological part of 
his paper, M. Reinhardt discusses the development of a few Chloro- 
phyllez, and enters into more details with regard to some of the 
Cyanophycez, and especially the Phæosporeæ (the conjugation 
of Zctocas pus selsculosus and the giowth of Sphzcelaria). As to 
the Rhodophyceæ, only short remarks, especially as to pores in 
their external covenng, aʻe given. The chief attention has 
been devoted, however, to the Bacillariacew, and the paper 
contains a good deal of new observations on the structure of 
gelatinous colonies, the stiucture of the cell and its proto- 
plasmatic parts, and, the auxospores. The systematical 
part will appea: in a next issue. The paper is accompanied by 
eleven tables engraved in Germany. 


THE same volume contains a very interesting paper on the 
development of Rotifers, by the Durector of the Sebastopol 
Zoological Station, Miss Pereyaslavtsefi This subject has heen 
rather neglected until now, and M. Zalesk’s paper on the 
history of the development of the Brachionus urceokeris could not 
be considered as a complete solution of ¿he question. Miss 
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Pereyaslavtseff's method differs from most of those hitherto 
recorded& she does not select one o1 another phase of develop- 
ment as being the most important, but, placmg several Rotifers 
and Lépadella under the object-glass of a micrescope, she 
waited until one of them would lay an egg, and the development 
taking about three days from the beginning of the segmentation 
until the issue of the new animal from the egg, she observed it 
continually throughout the first thirty to thiity-five hours, with 


“only short interruptions of two to three hours in the observation 


of subsequent phases. This method has of course its incon- 
venience by preventing sleep for two nights. It cannot be 
applied also to those Rotifers which live an errant life. These 
last do not survive confinement, and must be kept in watch- 
glasses until they lay their eggs, which last are then biought 
under microscopic investigation. Ten different species were 
studied in this way, and proved to undergo the same develop- 
ment, so that Rotifer inflata has been given as a type of the 
development of the, egg. The stages are all figured in forty- 
eight drawings on a plate accompanying the memoir, 


THE same volume contains, moreover, three papers on geo- 
logy : one by M. Sintsoff, on Tertiary fossils from Novorossia, 
being a description of the following new species: Anodonta 
sntoides, Scrobicularia tllinoides, Ervilia minuta, Neritina 
pseudo-Grateloupana, and several others formerly described ; it 
also contains a list of the fauna of the intermediate Ponto- 
Sarmatian deposits of the region Another, by M. Miklashevsky, 
gives some information on the Government of Tchernigoff ; and 
athird, by M. Andrusoff, deals at length with the geology of the 
‘Kertch peninsula, and throws some new light on the confused geo- 
logy of the Crimea. It appears from the author’s researches that 
the Tertiary deposits of the Crimea may be subdivided into the 
following: (a) the trne Congeriæ deposits (Pontri), consisting of 
iron-bearing clays, equivalent in West Europe to the deposits of 
Hidas and Arpad, and of limestones, sandstones, and m1’: 
equivalent to the Dreissena triangularis deposits of the Vienna 
basin, the D. rostriformis deposits of Ploeshti and the upper 
Siebenburgen deposits ; (6) the Ponto-Sarmatian intermediate 
group of the Kertch limestone, equivalent to the lower Sieben- 
burgen deposits; (c) the Sarmatian group, equivalent to the 
same of Roumania, Turkey, and Austria-Hungary ; and (d) the 
Upper Mediterranean, equivalent to the Leythakalk, the Badner 
Tegel, &c. It would result from the above, and from what is 
known about South Russia and the Crimea, that during the older 
Miocene period both were a continent. Late: on they were 
invaded by a sea penetrating from the west, and a narrow gulf 
limited in the south by the Yaiba hills, extended towards the 
East. During the Sarmatian epoch the subsidence continued, 
followed soon by an upheaval towards the end of that period, 
which upheaval led to the formation of narrow, less settled bays, 
like those we see now on the Kuban, at the place formerly 
occupied by the Sarmatian Gulf. 


The Garner and Science Recorder’s Journal is the title of a 
new scientific monthly, edited by Mr. A. Ramsay, and pub- 
lished by W. E. Bowers, Walworth. 


A*Socrery for the Advancement of Science has been formed 
in Bergen, numbering about a hundred members, the President 
being Dr. Danielsen. A 


MR. ARTHUR S. Pennincton’s Manual of Bntish Zoo- 
phytes, to be published immediately by Messrs. L. Reeve and 
Co., will include not only the Hydroida but also the Actinozoa 
ané Polyzoa found in Great Bnitain, Ireland, and the Channel 
Islands. The same publishers announce an illustrative volume 
of ‘‘Collectfons and Recollections of Natural History and 
Sport,” by the Rev..G. C. Green. 
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WE have received the sixteenth annual Report of the Norfolk 
and Norwich Natmalists’ Society, forming part 1, vol. 1¥. of 
the Transactions. Amongst the published papeis ıs a presi- 
dential address by Mr. Francis Sutton, F.C.S., on the nitrifica- 
tion of soils by means of minute living organisms ; and the same 
gentleman also contributes a most valuable paper on the 
varieties of sugar, natural and artificial; Mr. Horace B. Wood- 
ward, F.G.S., gives a paper on the earthquake of April, 1884, 
which made itself so severely felt ın the counties of Norfolk and 
Suffolk; Mr. F. D. Power, who visited the Norfolk coast 
during the period of the autumnal migration, m his ‘f Ornitho- 
logical Notes from Cley and Blakeney,” shows the wonderful 
influx of birds, some of which are generally supposed to be of 
the greatest rarity, which takes place on the eastern coast at 
that period ; amongst Mr. Power's list of rarities occurs the blue- 
throated warbler, of which he says he must have seen from 
eighty to one hundred individuals, and the barred and ictarme 
warblers. Mr. J. H. Gurney, jun., also contributes some valu- 
able facts bearing upon the vexed question of migration, for the 
observance of which the Norfolk coast is so favourably situated. 
Mr. Southwold furnishes his usual review of the herring fishery 
from the ports of Yarmouth and Lowestoft, from which it 
appears that the enormous number of 505,005,600 fish were 
taken by the fishermen using those two ports; the same gentle- 
man also contributes a paper on the white-beaked dolphin, a 
Cetacean which has been procured on several occasions on the 
east coast. The “Ornithological Notes” of Mr. Hy. Stevenson, 
F.L.S., are ın continuation of a senes extending back for many 
years ; and a most interesting memoir of John Scales is contri- 
buted by Prof. Newton, forming one of a series of memoirs of 
naturalists of whom the county of Norfolk has since the com- 
mencement of the present century produced so many notable 
examples, 


AN experiment has recently been tried at the Inventions Ex- 
hibition Aquarium by Mr. W. August Carter with a view to 
discovering how far fish a'e prone to sleep. After close examina- 
tion he found that amongst freshwater fishes the roach, dace, 
gudgeon, carp, tench, minnow, and catfish sleep periodically in 
common with terrestrial animals. The same instincts were 
found to actuate marine fish, of which the followmg were 
observed to be equally influenced by somnolence—viz. the 
wrasse, conger eel, dory, dogfish, wrasse bass, and all species of 
flat fish. Mr. Carter states that, so far as he can discover, the 
goldfish, pike, and angler fish never sleep, but rest periodically, 
Desire for sleep amongst fish varies according to meteorological 
conditions, Fish do not necessarily select night-time for 
repose. 


THE specimens of fish collected for the International Ichthyo- 
logical Museum, which 1s being Yormed by the National Fish 
Culture Association, now number about 500. They include 
many rare fish as well as those of extraordinary growth and 
formation. Many of the specimens are the finest to be seen in 
London, having been specially caught for the Assogiation by 
qualified ichthyologists and agents. The work of setting the 
fish out in glass jars is now bemg commenced, and it is hoped 
to be able to exhibit them to the public shortly. 


We have received the thir and concluding pag of Dr. 
Hann’s paper before the Berlin Academy of Sciences on the 
temperature of the Austrian Alps. The tables contain monthly 
and yearly averages of temperature for 382 stations in the 
Austrian Alps and the neighbourhood reduced to the true 
(24-hour) average, and to a thirty-year period (1851-80), Of 
the stations 277 were below rooo metres, 88 lay between 1000 
and 2000, while 17 were over 2000 metres in height. Thewata 
obtained at all these stations over a period of years are here 
worked up and arranged. The present part contains over 160 
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pages, so that the whole paper would make a considerable 
volume dealing with temperatures in the Alpine regions of 
Austria, 

M. D’ABBADIE begs us to state that the earth-tremors observed 
in his apparatus (NATURE, vol. xxxii. p. 568) about two miles 
north of the Spanish frontier coincided with the many earth- 
quakes in the seuth of Spain. There were no such phenomena 
in Egypt. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Afacacus sinicus d) from 
India, presented by Mr. L. C. Phillips; a Ring-tailed Coati 
(Nasua rufa 8) from South America, presented by Lieut. W. 
F. Tunnard, R.N. ; a Black Wallaby (Halmaturus ualabatus 8 ) 
from South Australia, presented by Mr. R. E. Wootton 
Isaacson ; a Javan Cat (Fels javanensis) from Java, presented 
by Capt. T. H. Franks; a Puma (Felts concolor $) from South 
Ameca, presented by M. Rodolfo Aranz; two West Indian 
Rails (Aramides cayennensis) from Brazil, presented by Mr. J. 
C. Fraser; a Levaillant’s Amazon (Chrysotis levaillantii) from 
Mexico, presented by Mr. H. D. Astley, F.Z.S. ; a Silver 
Pheasant (Zuplocamus nycthemerus)“from China, presented by 
Mrs, James ; three Robben Island Snakes (Coronella phocarum), 
a Hoary Snake (Coronella cana), a Elaps (Elaps hygia), 
a Reddish Pentonyx (Pelomedusa subrufa) from South Africa, 
seven Geometrical Tortoises (Testudo geometrica) from the 
Orange River, South Africa, presented by the Rev. G. H. R 
Fisk, C.M. Z.S. ; a Rose-crested Cockatoo (Cacatua moluccensis) 
from Moluccas, deposited ; a Blue and Yellow Macaw (Ara 
ararauna) from Trinidad, received in exchange; eight Summer 
Ducks (Ex sponsa, 48 42) from North America, purchased ; 
a Bennett's Wallaby (Halmaturus bennetti?), born in the 
Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, OCTOBER 18-24 


(For the reckoning of time the civil day, comiiencing at 
Greenwich mean midnight, counting the hours on to 24, is here 


employed.) 
At Greenwich on October 18 
Sun rises, 6h. 31m. ; souths, 11h. 45m. 9'9s. ; sets, 16h. 59m. ; 
decl. on meridian, 9° 47 S.: Sidereal Time at Sunset, 
18h, 48m. 
Moon (two days after First Quarter) rises, 14h. 51m. ; souths, 
20h. om. ; sets, th. 17m." ; decl. on meridian, 10° 27’ S, 


Planet Rises Souths Sets Decl on meridian 
h m h m. h m or. 
Mercury ... 6 37 II 5I .. 17 5 9435. 
Venus ... I0 z «- 14 30 ... 18 23 23 26S 
Mars . 0 a 738 .. I5 I0 16 38 N. 
Jupiter 3 35 9 % .. 16 13 3 5N 
Saturn ... 20 4I* .. 4 49 I2 57 22 17N 


* Indicates that the rising is that of the preceding and the setting that of 
the following day 


Phenomena of Jupiter s Satellites 
Oct. pm Oct. h m 
21 .. 432 L tr, ing. | 22 4 10 I. occ. reap. 
The Phenomena of Jupiter's Satellites are such as are visible at Greenwich. 
Oct h 
20... 0 Saturn at least distance from the Sun. 
20... 13 Saturn statjonary. 





GEOGRAPHICAL NOTES 


THe work done by Lieut. Wissmann in his exploration of the 
Kassai River, the great southern tributary of the Congo, is 
second in importace only to the discovery of the Congo itself. 
It will seriously modify the conjectural geography of that part 
of Africa. He found the niver to be ar immense volume, and 
navigable from its junction with the Lulua. He found the 
Sankuru and the Lubilash to be one river, which, instead of 
flowing northwards to the Congo, turns westwards, and joins 


the Kassai. As it approaches the Congo Kassai receives the great 
Koango, and enters the main river by the Kwamodutb, after 
receiving the water of Lake Leopold. Thus the river which on 
Stanley’sdast map joins the Congo west of Stanley Falls cannot 
be the Lubilash, and, moreover, must be of no great length. 
This discovery of Lient. Wissmann, along with that of the 
Mobangi b r. Grenfell, greatly meeases the navigable 
waterway of the Congo system. 

THE September number of Petermanns Mittheilungen has for 
its mncipel article the first part of an account of Paulitschke 
and Hardegger’s journey to Harar, by Dr. Paulitschke. It is 
accompanied by a map of the districts traversed. The present 
instalment describes the circumstances under which the journey 
was undertaken, the pre tions at Zeila, where the English 
consul was able to put the travellers in friendly communication 
with Abu Bakr, the Governor of Zeila, who gave them the most 
important help, and the details of the journey as far as Bussa, 
on the frontier of the Northern Gallas country. Dr. Schinz 
asks the question whether Namaqua-Land or Nema-Land 1s 
correct, and decides in favom of the latter. ‘‘Namaqua” is a 
Dutch corruption ; the teim ‘‘ Nama” is apphed to Hottentots 
in general, without any distinction of sex; “namaquas is 
properly ‘‘namagu” or “namaga,” the nominative and dative 
plural of ‘‘nama”; ‘‘qua” is therefore doubly wrong as a 
suffix, and Namaland is the proper term. M. Rabot writes on 
the Stor Borgefyeld in Nordland in Norway, and the usual 
hterary and geographical news brings the number to a con- 
clusion. 

THE last number (Band xxviii. No. 29) of the Mittherlungen 
of the Geographical Society of Vienne contains a paper on the 
ethnic members of the western Somali and north-eastern Galla 
tribes, by Dr. Paulitschke, accompanied by a map; six letters 
from Dr, Lenz on his Congo expedition, and the first part of a 
paper by Herr Julg on the erosive action of the sea on coasts; 
the bibliography of Africa for the last half year, and the usual 
notices of geographical works conclude the number. 

M. BRAN DE SAINT PoL-Lias, who was sent on a scientific 
mission to Tonquin and Java, returned to France towards the 
close of September He brought back with him numerous 
specimens of the flora and fauna of the districts through which 
he travelled. 

THE chief geographical societies in Germany have resolved to 
erect a monument to the late Dr. Nachtigal on Cape Palmas, 
where he lies buried. It 1s intended to have it so large that it 
will serve as a landmark to seamen. 

THE Godeffroy Museum at Hamburg, illustranve of the 
natural history of the South Sea Islands, has been sold to the 
Ethnographical Museum of Leipsic. 





THE GREAT OCEAN BASINS? 
it 
"THE ancients, down to the time of Anstotle—and most of 
them for a long time afterwards—regarded the earth as a 
plain surrounded on all sides by the mighty, deep, gently- 
owing stream of the ocean. 

In the geography of the Homeric age there was not sup 
to be any communication between the Mediterranean and this 
all-encircling ocean river. When, in consequence of the ex- 
cursions of the Pheenicians, the communication through the 
Pillars of Hercules became known, ideas respecting the outer 
sea gradually changed. At first, curiously enough, the Atlantic 
Ocean was regarded as muddy, shallow, and little agitated by 
the winds—a belief apparently associated with the supposed 
subsidence of the legendary island of Atlantis. The world, as 
known to the ancients down to about 300 years before Christ, 
is represented in this map of Hecatzenus. 

There seems to be n® doubt that the spherical form of the 
earth was known to some philosophers even before the time of 
Aristotle—the proof that ¢he earth is a sphere being indeed easy 
to minds that had received a mathematical traming—bnt these 
have been few in all ages, and an idea so directly opposed to the 
apparent evidence of the senses could only be expected to win 
its way with difficulty. Indeed, at the presemt day the majority 
of even educated people are unable to give any reason for their 
belief that the earth is a sphere, other than that navigators are 
now in the habit of sailing around it. 

T Lecture delrvered at the Aberdeen meeting of the British Association by 
Mr. John Murray, Director of the Challenger Reports, 
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However, we find that Erathosthenes, Posidonius, and other 
learned Gifeks, who flourished between one and two centuries 
before our era, were in possession of ideas concerning the figure 
and position of the terrestrial globe which do not differ mate- 
rally from those of the modern geographer. They had con- 
siderable knowledge of the great wide sea, a clear perception 
of the diurnal recurrence of the tides, of their monthly cycles of 
variation, and correctly ascribed these changes to the influence 
of the moon. They speculated on the circumnavigation of the 
globe, and thus anticipated by many centuries the project of 
Columbus of sailing direct from Spain to the Indies. 

During the century immediately preceding the Curistian e14, 
and during the dark and middle ages, there was a large acquisi- 
tion of information with respect to the superficial extent of the 
ocean. But, when we look back on the history of knowledge 
concerning our planet, there ıs to be found no parallel to the 
impiession pioduced in men’s minds and conceptions by the 
discovery of America, and the aarcumnavigation of the world, 
a few yems later, by Magellan and Drake. The influence of 
these events and the great ideas associated with them, can be 
traced throughout the literature of the Elizabethan period ; 
Shakespeare appears to have had the mental pictme of the 
greft, solid, floating globe continually before him. His spirit 
seeme 


“|... blown with restless violence round about 
The pendant world.” 


To the great mass of people the circumnavgation of the globe 
was the practical demonstration that the earth was swung m 
space, supported alone by some unseen power; it was the con- 

usive proof of its globular foim—a fact which must be 1egarded 
as the fundamental principle of all scientific geography. 

The 1age for geogiaphical exploration which set in after the 
discovery of America brought the phenomena of the ocean into 
greater prominence, but the science of the sea can hardly be 
said to have commenced till the seventeenth century, when 
Hooke and Boyle undertook their experiments as to the depth of 
the sea and the composition of ocean water; and several 
naturalists gave descriptions of the animals and plants inhabit- 
ing the shallow wateis sumounding the land. During the 
eighteenth century there was again a large acquisition of know- 
ledge conceining the ocean, for the navigator was busy with the 
study of the winds, currents, and tides; while the two Rosses 
with other explores and scientific men made most praiseworthy 
endeavouis to investigate the greater depths of the sea during 
the first half of the present century. 

The vast ab regions of the great ocean basins, however, 
lay all scientifically unexplored, when about twenty years ago 
their systematic examimation was undertaken by expeditions 
sent forth by our own country and by the Governments of the 
United States, Germany, Italy, France, and, Norway. 

It is not easy to estimate the relative importance of the events 
of one’s own time, yet in all probability the historians of the 
reign of Victoria will point to the recent discoveries in the great 
oceans as the most important events of the century with respect 
to the acquisition of natural knowledge, as among the most 
brilliant conquests of man in his struggle with natwe, and 
doubtless they will be able to trace the effect of these dis- 
coveries on the literate and on the philosophic conceptions of our 
age. A mantle of mystery and ignorance bes been cleared away 
from the eleven-sixteenths of the earth’s surface covered by the 
ocean, and in its place we have much definite and accurate 
knowledge of the depths of the sea, The last of the great out- 
lines showing the surface features of our globe have been boldly 
sketched ; the foundations of a more complete and scientific 
physiogiaphy of the earth’s surface have been firmly laid down. 

is evening we will endeavour to pass in 1eview some of the 
chief phenomena of the great ocean basins, and attempt to bing 
before you some of the more important results arrived at by the 
many distinguished men who have bgen engaged in oceano- 
graphical researches during recent years. 

If it be remembered that the greatest depth of the ocean is 
only about five miles, and that the height of the highest mountam 
is hkewise about five miles above the level of the sea, while the 
globe itself has a diameter of 8000 miles, the comparative insig- 
nificance of all the surface inequalities of the earth is at once 
fofced on our attesftion. A circle 66 feet in diameter having on 
its surface a depression of one inch; or a globe one foot in 
diameter, with a groove on its surface one-sixtieth of an iuch in 
depth, would represent on a true scale the greatest inequality, of 
mountain height and ocean deep, on the surface of the earth. 


Misconceptions often arise, and erronequs conclusions are fre- 
quently arrived at when these proportions are not rigidly borne in 
mind, But, unimportant as these surface features may appear when 
viewed with reference to the diameter of the earth, or to the 
superficial area of an ocean several thousand mules in extent, 
still to the geologist and physical geographer the elevations and 
depressions, foldings and dislocations, vertical and lateral, which 
form these inequalities are truly gigantic, immense, profound ; 
and the more they are studied the more do they appear to be 
the result of changes taking place in a very definite and orderly 
manne: in the course of the earth’s developmental history. 

Allow me to direct your attention to the maps representing 
hemispheres of the earth drawn in equal surface projection. 
The continental land of the world is colomed black, the abyss- 
mal regions are coloured red, and between these two there 1s a 
border or tiansitional area which is uncolomed. 

You will observe that the dark-coloured masses of continental 
land aie, at some one point, more or less closely connected with 
similar masses ; there is usually a place where adjacent masses 
are not separated by oceans of very great depth. A traveller 
might almost journey from any one point ın these regions to any 
other without once losing sight of land. If an exception must 
be made to this statement it is ın the case of New Zealand and 
the Antarctic Continent, for the Challenger’s dredgings, which 
brought up masses of schist, gneiss, granite, sandstone, and com- 
pact limestone along the borders of the 1ce-barrier, show beyond 
all doubt that there is a mass of continental land at the south 
pole, but, since it is buried beneath perpetual snow, its exact 
extent is a matter of conjecture. 

The sua faces of the continents are everywhere cut into cliffand 
gorge, mountain and valley, and are continually undergoing a 
process of disintegration. Water, frost, ice, sudden changes of 
temperature, are ever tearing the solid rocks to pieces, rivers are 
tlansporting the ents down to the ocean, or carrying away 
the solid earth in solution ; the bulk of this material 1s deposited 
in the areas bordering the continents—the uncoloured areas on 
the maps—there to form rock» which may once again become 
dry land. Soone: [or later the whole of the continents would 
in this way be reduced below the level of the waves, were not 
other forces at work producing elevation. Such forces there 
aie, and they are probably more potent than the disintegratıng 
and tianspoiting forces, since there are many reasons for be- 
lieving that there is now more dry land than at any other period 
of the earth’s history. 

The continents have an average height of about 9oo feet 
above the level of the sea; they may be i1egarded as elevated 
plateaus occup five-sixteenths of the eaith’s surface. 

The abysmal regions of the earth, represented by the red colour 
on the maps, occupy eight-sixteenths, or one-half of the earth’s 
surface, and have an average depth of three miles beneath the 
surface of the waves. The greatest depths ın the Pacific are to 
the south and east of Japan, where there are abysses of over 
five miles ; and in the Atlantic the greatest depth is to the north 
of the Virgin Islands, where there 1s a depression of a httle 
over four miles. 

Fiom all we yet know of these abysmal areas they have not a 
diversity of peak, gorge, mountain, and yy comparable to 
those which are met with on land; they are tundamentally areas 
of deposition. It is true that the close soundings of telegraph 
engineers appear to show that in some cases there may be steep 
cliffs in the shallower depths of the ocean in volcanic areas ; yet 
the general aspect of the abysmal regions must be that of vast 
undulating plains, mterrupted here and there by huge volcanic 
cones, with slopes at a very low angle. When these, cones rise 
above the suface they form volcanic oceanic islands. When 
they rise nearly to the suface they are, in the tropics, often 
capped by coral atolls; but many of them are far beneath the 
waves and are covered by a white mantle of carbonate of lime— 
the dead shells and skeletons of pelagic and deep-sea organisms. 

The land of the oceanic island$ is of small extent afd differs 
widely in the nature of the rocks, as well as in the character of 
the terrestrial and marine fauna and flora, from the, continents 
and continental islands. There has not been found in the 
abysmal areas any land made up of gneisses, schists, sandstones, 
or compact limestones ; nor have fragments of these sedimentary 
formations been found in the erupted rocks of the volcanic 
islands, though they are frequent ın the volcanic eruptions on 
the continental areas. ` 

We may, indeed, compare the oceanic islands to the fresh and 
salt water lakes scattered over the surface of the continents and 


Oct. 15, 1885] 


NATURE 


583 








cut off from direct communication with the ocean. These lakes 
differ as much fiom the waters of the ocean as do the oceanic 
islands from the land of the continents. 

The surface of the earth may then be divided into three great 
regions—the abysmal area, occupying, so to speak, the bottom 
of the basins, covermg one-half of the earth’s surface; a border 
region occupying, so to speak, the sides of the basins, covering 
three-sixteenths of the earth’s surface ; and lastly, the continents 
which cover five-sixteenths of the earth’s surface. The average 
height of the elevated plateanx of the continents above the 
submerged plains forming the abyssmal regions is fully three miles, 

When we pass to a consideration of the water of the ocean, 
which fills these great hollows of the earth, it 1s essential to tahe 
account of the superincumbent atmospheric ocean, which every- 
where rests on its surface, for the composition of the ocean water, 
the currents, the distribution of salinity, density, temperate, 
and even that of deep-sea deposits, are laigely determmed by 
the movements of the atmosphere, 

One of the most important parts played by the ocean in the 
economy of the globe 1s to bring about a more equable distribu- 
tion of temperature by the winds which blow from it ove: the 
land and by means of the oceanic currents that are originated 
and maintained by the winds. 

From the smallness of the daily variation of the temperatme of 
the surface of the sea, which me shown by the Challenger observa- 
tions, as discussed by Mr. Buchan, not to exceed 1° F., as com- 
pared with the large daily variation on land, there result directly 
the land and sea breezes with all their beneficial consequences. 
Similarly from the small yaer/y variation of the temperature of 
the sea, as compared with the very large vaiation of the tem- 
peisture of the land surfaces of the globe, result those great 
annual changes of the prevailing winds—the most important of 
which, with respect to widespread climatic effects, is the summer 
monsoon of the Enropeo-Asiatic continent. 

But the most important, as well as the most dnect, effect of 
the unequal distribution of tem: erature over the surfaces of the 
oceans and continents, 1s an unequal distribution of atmospheric 
pressure varying more or less with season. On the one hand, 
m a particular season we see a portion of the earth’s surface with 
atmospheric pressure much less than in surrounding regions, and 
as long as the low pressure is maintained the winds from the 
regions all around continue to blow inwards upon it, bearing 
with them the temperatures and humidities of the regions from 
which they have come. On the other hand there are other 

arts of the earth’s surface with atmospheric pressure much 

igher than ın adjoining regions, and, as this state of thi 
continues with little variation throughout the year, the win 
blow out in all directions towards surrounding regions. Of this 
two illustrations may be given. 

Duiing winter months atmosphenc pressure is much less in the 
North Atlantic about Iceland than ıt is all 10und, and towards 
this area of low pressure the winds fiom the surrounding 
continents blow vorticosely, thus determining the winter chmates 
of the more important countries cf the world. Over Canada 
and the United States the winds are north and north-westerly, 
by which the mgours of winter are mtensified; but in Westein 
Europe the prevailing winds are sonth-westerly, and, as these 
winds bring with them the warmth and moisture of the Atlantic, 
the winter climates of Western Eu ope contrast strongly, latitude 
for latitude, with those of the eastern states of America 

Again, pressure is higher in the Atlantic between the north 
of Afiica and America than it is all round, and out of this 
anticyclonic area of high pressure observations show that the 
winds blow ın all directions towards surrounding regions where 
pressure ıs Jess. To the westwaid of North Africa the prevailing 
winds ale northerly and noith-westerly, but on the south side of 
this anticyclonic region the winds are easterly, and on the west 
the winds aie southerly. 

Owing to these very different winds, and the oceanic currents 
to which they give rise, the temperature of the sea is much 
higher off the coasts of Florida than it is off the coasts of Africa 
in the same latitudes. The effect of these differences 1s re- 
cognisable in the distribution of marine life and coral reefs, and, 
consequently, of the deposits at the bottom of the sea. 

Since over this anticyclonic area, and similar ones in the 
South Atlantic, North Pacific, and in a less marked degree in 
the South Pacific, atmospheric pressure remains high throughout 
the year, notwithstanding the outflow of wind all around from them, 
it foljows that aerial upper currents must flow towards these high 
pressure regions accompanied by a slow downwaid movement of 


the air through their central portions. Now, as observations 
show that in such circumstances the sky is clear, the ajr dry, the 
rainfall small, and the evaporation large, it follows that over 
these parts of the great oceans, where atmospheric pressure 18 
higher thas all around, the rainfall is very far from bemg suffi- 
cient in amount to make good the loss arising from evaporation— 
a consideration which has important bearıngs on the difficult 
question of oceanic circulation. 

As in these anticyclonic regions in the great oceans there is 
opened up a direct communication between the upper regions of 
the atmosphere and the surface of the sea, by means of the 
descending aerial currents, it 1s interesting to ask whether this 
fact may not have some connection with the volcanic and 
cosmic dust found in the same iegions in the deep-sea deposits ; 
especially ıs this interesting in connection with recent specula- 
tions as to the presence of these substances in the higher regions 
of the atmosphere. 

In thus indicating the positions of the high-pressure areas, 
and of the winds that blow out from and around them over the 
great oceans, we have at the same time traced the courses of the 
great oceanic currents and the positions of the Sargasso seas, 
or the winds everywhere determine and control the movements 
of the surface waters. ° 

The moisture taken up from the sea surface by the winds— 
leaving the water salter than before—is borne to the land and 
condensed on the mountain-slopes. Eventually this water 
gathers off the land, passes by rivulet, stream, and river down 
again to the ocean, bearing along with it a burden of earthy 
matters in solution, In this manner the ocean has most probably 
become salt in the course of ages. The water of the ocean now 
contains, it is almost certazn, a portion of every element in solu- 
tion. Many of these are present in exceedingly minute traces. 
They are detected either ın the sea water or the evaporated- 
down 1eudue by spectrum analysis; ın the copper of ships’ 
bottoms, which have withdrawn them by chemical decompo- 
sition ; or, again, in the ashes of sea-weeds and marine animals, 
which, during life, exert a selective influence upon the surround- 
ing water. 

A diagiam was exhibited showing the average composition of 
sea salt.) The individual salts present in sea water are, of course, 
constantly interchanging their metals and acid 1adicals, so that it 
is impossible to say authontatively what is the precise amount of 
the respective chlorides and sulphates of sodium, potassium, cal- 
cium, and esum actually present. But it has been shown 
by hundreds of laborious and most delicate Se that the 
actual iatio of acids and bases in sea salts—that is, the ratio of 
the constituents of sea salts—rs constant in waters from all 
depths, with one very significant exception—that of hme—which 
is present in slightly greater proportion in deep water. 

‘The total amount of dissolved salts in the ocean would, it is 
calculated, if extracted, form a pavement 170 feet thick over 
the entire sea-bed, and of this amount 14 inches would be com- 
posed of pure carbon, chiefly present as carbonic acid in the 
carbonates. X 

On account of the constancy in its composition the determina- 
tion of any one of the constituents of sea salt—chlorine, for 
instance—gives the datum for calculating the salinity—that is, 
the proportion of total salts to the water in which they ae 
dissolved ; though determinations of this nature ale more con- 
veniently made by observations of density by means of the 
hydrometer. (A map was exhibited on which Mr. Buchanan has 
shown the results of his laborious investigations ın this direction. } 
Anexammation of this shows that the surface water of the ocean 
1s freshest—that 1s, contains the least salt—at the poles and in the 
equatorial belt of calms. In the east of the Indian Ocean a 
change of the monsoons brings about a geat change in the 
salinity of the surface water, The centres of the great systems 
of oceanic currents produced by the trade winds are the areas*of 
highest salinity ın the open ocean ; yet here the water is not so 
salt as in some enclosed gens situated in areas of great evapora- 
tion, as the Mediterranean, aud especially the Red Sea and 
Persian Gulf, where the saltest water is found and where a 
regular circulation is kept &p by the outward flow of the denser 
water. The salinity of the deeper waters is considerably below 
the average at the surface in the open ocean, especially in the 
Atlantic. < 's 

In the equatorial regions the surface water of the ocean has 
occasionally a temperatuie of 85° or 86° F., and the normal 
temperature in tropical and sub-tropical regions 1 from 60° 
to 80°. This warm water is, however, a relatively stratum 
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on the surface, the great mass of the ocean consisting of cold 
water—wgter of 45°, 40°, and of even a much lower tem- 
perature. Ata little over half a mile of depth ın the tropics 
the watgr has a temperature of 40°, and at the bottom it is 
still colder—ice-cold indeed. The ooze which is dredged from 
the bottom beneath the burning sun of the equator is so cold 
that the hand cannot be held in it for any time without great 
discomfort. 

In the open ocean the temperature usually decreases with the 
depth, the coldest water being found at the bottom ; but some- 
times there are limited areas where the temperature remains 
uniform for a mile or half a mile above the bottom. This has 
been shown to depend on the existence of barriers to fiee circu- 
lation, which exist on the floor of the ocean, and cause in a 
measure a resemblance to the conditions which are so marked in 
many partially enclosed seas, shut off by submarine barriers 
from general oceanic circulation, where the temperature is uni- 
form, it may be, from a few fathoms below the surface to the 
bottom—for instance, in the Meditenanean and Seas of the 
Malayan Archipelago. 

The low temperature of deep ocean water was acquired at the 
surface in high latitudes, chiefy in the high latitudes of the 
soythern hemisphere. The salt warm water of the tropical 
regions, which ıs driven in relatively rapid currents along the 
eastern shores of South America, Africa, and Australe by the 
action of the prevailing winds, on reaching a southern latitude 
of 50° or 55° sinks on being cooled, and spreads over the 
floor of the ocean. A simular circulation takes place in the 
northern hemisphere, though modified in many ways by the 
peculiar configuration of the land: for instance, it 1s almost 
certain that the cold water at a temperature of 30° F., which 
occupies the deeper part of the Norwegian Sea beyond the 
Wynle boiro Ridge, is the dense surface water of the 
Atlantic, which becomes cold and sinks as it northward 
in the extension of the Gulf Stream. Again, the relatively low 
temperature found on the eastern coasts of Africa and America 
seems largely due to the cold deep water which is drawn up to 
supply the place of the warm surface water driven forward by 
the trade winds. 

While surface currents, both warm and cold, have at times 
considerable velocities, there 1s no evidence that rapid cuirents 
exist anywhere in the great deeps, on the contrary, the move- 
ments must be extremely slow and massive ın chatacter; the 
only exception seems to be on the crests of some ridges at 
moderate depths between volcanic islands or other similarly 
situated places. 

Through the constant circulation in the ocean the gases of the 
atmosphere, which are everywhere absorbed at the surface of 
the sea according to the known laws of gas absorption, are 
borne down and thus enable mynads of living organisms to 

on their existence at all depths. The nitrogen remains at 
all times and places nearly constant, but frequently the propor- 
tion of oxygen is much reduced in deep water, owing to the 
processes of oxidation and respiiation which are there going on. 

The absorbed carbonic acid plays a most important and 
intricate ré/e in the economy of the ocean, owing to its tendency 
to reduce normal carbonate of lime and magnesia to solution in 
the form of bicarbonate ; and to the rapid interchanges to which 
it is subject in consequence of vital processes. It probably 1e- 
ceives large additions fiom the bottom of the ocean, as an after- 
product of volcanic eruptions, and thiough the respiration of 
animals. 

It 1s often supposed that hydrochemical actions go on with 
much greater activity in the deep sea wheie there may be a presse 
of four or five tons on the square inch, but, while it would be 
convenient to assume it, there is no sufficient evidence that such 
is the case. The disintegrations, decompositions, and depo- 
sitiens which take place in the deposits are all simular to those 
which take place in shallow water or on land, and any chemical 
peculianties occurring in organic or qyganic substances in great 
depths me probably due chiefly to the low temperature, almost 
perfect stillness, and the absence of light: for, although it may be 
admitted that some rays descend to nfuch greater depths in the 
sea than 1s usually supposed, yet we must at present believe that 
none of them reach the greatest depths. Phe absorbed gases 
aye probably but little affected by the great piessure of the 
superincumbent whter, for m this connection it should be re- 
membeied that water is but little compressible ; any substance 
which will Sink to the bottom of a tumbler of water will in time 
sink to the bottom, of the deepest ocean; this is true at least 
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for all substances which are more compressible than water 
itself. The compressibility of wateg cannot, however, be 
neglected in oceanographical questions. In very great depths 
the lower layers are considerably compressed ; for instance, in 
an ocean five miles deep, were the action of gravity suddenly 
to cease, the water would rise about 500 feet above its present 
level from expansion, a height sufficient to submerge nearly all 
the habitable land of the globe. 

It remains to mention the vestigations, whjch have recently 
been made, as to the change of level of the ocean, owing to the 
attraction of the masses of continental or other land—such, for 
instance, as that of the Himalayas for the water of the ocean to 
the south, by which the level of the Southern Indian Ocean is 
lowered some hundred feet ; the bearing of this on the apparent 
elevation or submergence of land along coast-lines 1s evident, 
for the level of the sea, to which we refer all heights and 
depths, cannot be regarded as much more stable than the solid 


land itself. 
(Zo be continued.) 


NEW PROCESS OF LIQUEFYVING OXYGEN? 


[ IQUI ethylene, the preparation and use of which I have 

already explained, shows, at its boiling-point under the 
pressure of the atmosphere, a temperature of at least — 103° C,, 
only some 10° from the critical temperature of oxygen (— 113°C.). 
It is understood how in the expansion of compressed and cooled 
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oxygen in the boiling ethylene the lowering of the temperature 
ki rng p 

resulting from the expansion enabled me to establish “a 

tumultuous ebullition continuing an appreciable time.” In 
1 From the Journal de Physique By M L. Cailletet. The illustrations 


have been kindly lent by MM. Ducretet et Cie, the manufacturers bf M 
Cailletet’s apparatus. ` 
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regulating the expansion so as to maintain a certain pressure in 
the tube, the oxygen is séen for some time completely liquefied. 
i. When by means of the air-pump the evaporation of liquid 
ethylene is accelerated, as was done by Faraday with protoxide 
of nitrogen and carbonic acid, its temperature 1s reduced much 
below the critical point of oxygen. 

With a view to avoiding the inconveniences and complications 
involved in the necessity of working im vacuo, I wndicated liquid 


| formene, which with the greatest ease achieves the liquefaction 


of oxygen and nitrogen. Notwithstandmg these advantages, in 
consequence of the perfection to which I have recently biought 
the preparation and management of ethylene, it has seemed to 
me that this substance should be preferred to formene, and so, 
by means of boiling ethylene ın open vessels, I have succeeded 
in obtaining a temperature sufficiently low for the complete 
liquefaction of oxygen. 

e preparation of ethylene by means of sulphuric acid and 
alcohol is isang impeded by the frothing of the material, 
terminating the experiment before the gas has been com- 

letely liberated. The admixture of sand, recommended by 

ohler, does not always serve to counteract this frothing, but 

I have found the addition of a small quantity of vaseline effica- 
cious in this respect. 


Poyst 


e 
. 

The glass test-tube L is arranged in a vessel containing, ar 
dried by means of pamice and sulphuric c’, and ın this way ho 
frost is prevented from being deposited on the refrigerated sides. 

When the ethylene has been received ın the test-tube L, 
its evaporation is accelerated by passing through it a cur- 
rent of aif or, still better, of hydrogen dried by its passage ın 
the vessel c, containing chloride of calcium, and cooled in the 
worm s’. 

The two worms in which the air and the ethylene circulate 
are plunged into chloride of methylene which is rapidly evapor- 
ated by means of dry and cool agr, and in this way a temperature 
of ~ 70° is obtained. 

Fig. 2 shows the arrangement of the oxygen apparatus and 
the compression pump When the tube To 1s plunged into the 
ethylene, the evaporation of the latter ıs accelerated by gently 
opening the cock F, and blowing on to it the air or hydrogen 
cooled in the worm S’. 

The pump is then brought into action, and the oxygen 
solves into a colourless, transparent liquid, separated from 
gas sui mounting it by a perfectly sharp meniscus, 

By means o 


ræ 
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The material I work with consists of 400 grammes of alcohol, 
2000 gammes of sulphuric acid, and 15 to 20 grammeg of vase- 
line. This 1s warmed in a glass globe, of 5 or 6 litres capacity, 
over a burner in the usual way. The gas is washed. in two 
large flasks*of caustic soda, and then collected in a water gas- 
holder. By means of a mercury pump the ethylene ıs dried by 
passing through a flask of sulphuric acıd and condensed ın steel 

ttles having a screw tap. 

Fig. I represents the apparatus I made use of to liquefy 
oxygen by the rapid evaporation of ethylene by means of 
a current of air or of refrigerated hydrogen. The liquid 
ethylene is ınclosed in the bottle £, which is fixed to a vertical 
support, with its mouth directed downwards, and is in communi- 
cation with a copper worm, S 8, of 3 mm. to 4 mm. in diameter, 
closed at its lower extiemity by a screw cock, v. After the 
worm has been cooled to — 70° by means of chloride of methy- 
lene in the manner I shall explain further on, the ethylene there 
accumulating possesses at this temperature but a weak tension, 
and it may therefore be run without sensible loss into the test- 
tube, L, when the cock, 7, is opened. This new arrangement 
I have adopted for ethylene and formene allows the liquefied 
gas to be cooled as well as though the whole reservoir containing 
it weie of the sme tempernture as the worm. . 





Fic. 2 


which I shall shortly expla, I have measwed the temperare 
of the ethylene, whıch ın one of my experiments was found to 
be -123° C. By dint of certam modifications effected in the 


` apparatus I am in hopes of achieving a still lower temperature. 


Altogether, I have proved that by quickening the evaporation 
of the ethylene by means of a current of air or hydrogen cooled 
to a low degree, its temperature is lowered much under that 
of the critical point of oxygen, and that in such a medium the 
oxygen liquefies most easılyr! * 

This experiment is so easy of accomplishment, that the 
practice of it may be commenced at once in laboratories, and be 
repeated in public lectures. 

The apparatus I have, described has been constructed with 

eat care by M. Ducretet, and I have to thank M. tJamin 

or kindly permitting me to perform the experiments in the 
Physical Laboratory of the Sorbonne. 


1 M E Sainte-Claire Deville, engineer to the Gas @ompany of Paris, &nd 
son of my ulustrious master, has now for some time, by my advice, been 
studying the problem of lowering the temperature by means of the rapid 
e ration of chloride of methylene, and has established thaf, by sufficiently 
cooling the injected air, temperatures varying from —23°C, to —7a°C may 
e main nearly constant for several hours. . 
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NOTES FROM THE OTAGO UNIVERSITY 
MUSEUM 


V. On ‘an “ Index-Collection” for small Zoologuah Museums 
in the Form of a Genealogical Tree of the Animal Kingdom 


EVEN in the smallest museums it is for many reasons difficult, 

and often impossible, to arrange the representatives of the 
various groups of animals in such a way as to bring out clealy 
their mutual relations. Hence arises the need of an ‘‘index- 
collection” in which each group is represented by one or more 
specimens so arranged as to indicate as accurately and clearly as 
possible the affinities of the groups they typify. The form which 
naturally suggests itself as the most suitable for a small type- 
collection of the kind indicated is that of a solid phylogenetic 
diagram or ‘‘ genealogical tree.” 

An excellent form of ‘diagram in three dimensions” for 
lecture purposes has been devised by Haddon ; the model I have 
recently had constructed appears to me to be more suitable for 
permanent use in a museum.? 

It consists of a vertical wooden 10d about 3 feet 6 inches in 
height, representing the main line of descent from Protozoa to 
Vestebrata ; from this spiing, at various levels, branches repre- 
senting types which lie off the direct line ; these have in most 
cases an upward direction, but are directed downwards from 
their point of origin in the case of degenerate groups. At 
appropriate points on this fiamework are placed either actual 
specimens or models of one or more examples of each group. 

As the Vertebrata inevitably take up the largest share of space 
in a museum as well as of public attention, each of the classes 
of that group ıs represented on the model, while ın the case of 
Invertebrata one or two examples only are given to each type 
or sub-kingdom. 

For each group—type or class, as the case may be—a label is 
provided, giving (2) the name of the group, (4) the name of the 
specimen or model serving as an example of it, and (c) the 
Sees in the Museum where representatives of the group me to 

e found. 

A more correct mode of constiuction for a model of this kind 
would be to make the branches of such a length as to biing the 
ends of all of them, and consequently the specimens they sup- 
port, to one level ; advance of organisation would thus be indi- 
cated, not by height above the giound, but by distance from a 
centre. But such a model would be far less convenient than 
the form I have adopted. : 


VI. On the Size and the External Sexual Characters of the New 
Zealand Octopus (O. maorum, Hutton) 


In his wok on the octopus,? as well as in his more recent 
pamphlet, ‘‘ Sea-Monsters Unmasked,” 3 Mr. Henry Lee states 
that the largest Buitish specimen he had examined had arms 24 feet 
long ; that examples with arms of about 4% feet had been found 
in the Mediterranean ; but that the largest specimens known were 
those found on the coast of North America (Vanconver’s Island), 
one of which had been measured by Mr. J. K. Lord, who found 
the length of one mm to be 5 feet. 

From this ıt would seem not to be generally known, even by 
naturalists, that a species of octopus 1s very common on some 

rts of the coast of New Zealand, and notably in Dunedin 

aibour, the average size of which ıs fully equal to, while it 
occasionally exceeds, that of the specimen from Vencouver’s 
Island just referred to. 

I have :ecently had mounted for this Museum a female Octo- 
pus maorum, the longest arm of which 1s 4 feet 34 mches, but 
larger specimens have been frequently seen by my assistants and 


myself. The following are the dimensions of the largest indi- 
vidygl—a male— which we have actually measured :— 
Feet Inches 
Length of body and head .. Bice Site aae ET 
Diameter of body o a ww. 8 OO 8 
Length of aims— 
; Left: a ata 5 5 
ee Right v.53 
En) dete Seite, Aen asd, <heAO 
and ,, Right opiate Si A 
e e 


* The model referred to was exhibited and described in detail at a meeting 
of the Otago Institute on June 

2 The Oct i or, the € Bevil-Fish’ of Fiction and of Fact” (Chap- 
man and Hall, 1875) 

3 One of the ‘t Hanflbooks” of the Fisheries Exhibition, 1883. 
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Feet Inches 
. Left 2. . ©. 1 we f 7 
gid pai Right (hectocotylised) © |. 2 11 
Left ; ana AR A 
ath 1, Right scat age oh Š 
Diameter of largest suckers (on Ist or ‘“‘ dorsal” 
aims) sea ; we O mł 


Besides the hectocotylisation of the third rigpt arm, there is a 
striking difference between the two series which I have not seen 
mentioned. In the male the suckers simply undeigo a gradual 
diminution in sze in passing from the piominal to the distal end 
of the aim; they retain their characteristic form, and are easily 
counted up to about half an inch of the tip. In the female, on 
the other hand, the suckers become quite indistinct for several 
inches, and in some cases for fully a foot, fiom the extremity of 
the arm, taking on the form of small tubercle-like elevations, As 
an instance of this difference I may mention that in a male 
specimen with the first left arm 4 feet 24 inches ın length, from 
292 to 319 suckers could be readily counted on each arm; while 
1n a female with the corresponding arm of the same length, only 
go to 115 could be counted on each aim, the distal portions 
bearing tubercles so crowded as to make it piactically impossible 
to count them. T. JEFFERY PARKER 

Dunedin, N.Z., June 19 








THE BRITISH ASSOCIATION 
SECTION H—ANTHROPOLOGY 


Prof. W. Tumer read a paper on The Indes of the Pelvic Brim 
asa Basts of Classificatton,—That the inlet to the human pelvis 
presented variations in outline and in the proportions of its 
conjugate and transverse diameters has been recognised since 
the pubhcation by Vrolik in 1826, and by M. T. Weber in 1830, 
of their important memons on the pelvis ın certan inces of men. 
In 1866 Zaaijer, of Leyden, in his study of the pelvis in women 
of Java, recognived differences in form in women of the same 
1ace, and he expressed these differences numerically, taking the 
transverse diameter as ~ 100, and then multiplying the con- 
jugate diameter by 100, and dividing by the tiansverse; the 
numeial so obtained is the index of the pelvic brim, or ‘ pelvic 
index.” By applying this method to the pelvis ın different 
aces of man, a classification of 1aces based on the index of the 
brim may be framed. In carrying ont this method the male 
pelvis should especially be studied, as in women the pelvis, for 
sexual 1easons, does not pierent such wide divergences in the 
form of its inlet asin men. To give precision to the classification, 
it will be advisable to’employ special terms, and in order as 
far as possible to bring these terms into accordance with those 
employed in the clissiAcation of crania based on differences in 
the relations of the length to the breadth of the skull, Greek 
terms will be employed. Thus dolichopellic will signify 
a pelvis the conjugate diameter of which 1s longer than 
the transverse, or closely approaching to it; platypellic, 
a pelvis m which the transverse diameter greatly exceeds 
the conjugate; and mesatipellic, a pelvis in which the tians- 
verse diameter ıs not so greatly in excess of the conjugate. 
Owing to the comparatively limited number of pelves m the 
different 1aces of men which hate been measured, eithe: it may 
not be possible to fix definitely at present the numerical limits 
of each of these groups ; but the following were adopted pro- 
visionally by the author :—dolichopellic, a pelvis with brim index 
above 9 È p'atypeilic, one with bum index below g’o; and 
mesatipellic, a pelvis with a brim index between 9'o and 9'5, 
both inclusive The number of pelvic measurements Aom which 
the author diew his conclusions were compatatively few, but 
from these ıt would seem that the dolichopellic division contains 
Australians, Bushmen, Hottentots, Kaffirs, and Andamanese ; 
whilst Negroes, Tasmanians, and New Caledonians are mesati- 
pellic, and Europeans, Chinese,@iad probably American Indians 
belong to the platypellic group. When a pelvis has dolicho- 
pellic characters it approximates in the relations of its transverse 
and conjugate diameters to the form of the pelvic brim met with 
in mammals lower ihan man ; and in the dolichopellic Australians, 
Bushmen, Kaffirs, and Andamanese, the length of the sacrum is 
on the average greater than the breadth, and this also is an 
animal character. 

Mi. W. F. Stanley exhibited a portable scale of pro- 
portions of the human body. The instrument 1s a small thin 
scale or iule of ivory, about three inches in length, and 
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divided on each edge ef the two faces by lines which 1epre- 
sent the proportions of the human body, the male on the one side, 
and the female on the othe. The opposite edge to that on which 
the propoitions aie shown is divided into 100 parts in the same 
space as the height of the body The object aimed at by the 
use of this scale 1s to compaie any person, or statue, or photo- 
graph with the model of perfect human form given by John 
Marshall, or to determine the parts of the body ın pioportional 
decimals of the whole, to facilitate description. 

Mr. J. Theodore Bent read a paper on Jnsular Greek 
Customs as seen in the islands of the Augean Sea. He pio- 
ceeded to notice the modein Greek customs concerning buth 
and childhood, compaing them with ancient ones, among the 
customs described being that of fate-tellimg, and the notions 
regarding the deleteiious influence of Neieids on children. 
The customs connected with death and burials were next 
described, and shown to be the same as those of the Greeks 
2009 yeais ago. Some instances were given of the poetiy of 
death-wails, and it was shown that the belief in Charon and 
Hades existed still in the islands of the Augean Sea. Among 
the other customs described in the paper were feasts for the 
dead, which could be tiaced to a 1emote antiquity, and the 
ancient belief ın bite still survived. Instances weie alo 
given from agncultural life of the identity between ancient and 
modein customs, including the ceremony gone through before 
sowing of seed, the use of skins for gain, the granaries in the 
gound, in the kind of agricultwal implements used, and also in 
the names used for animals, 

Gen. Pitt-Riveis explained the provisions of the Act of 
Parliament ielating to the preseivation of ancient monu- 
ments. The Act scheduled the most important and best-known 
ancient monuments in the country, and provided that these 
should be :egistered. and afte: their registration, although they 
remained the property of the owner of the land on which they 
were situated, and might be sold along with the Jand, could not 
be destroyed by the owners. There were also a vast number of 
minor monuments of great interest and value well worthy of 
being pieserved. It was not proposed that the Government 
should meddle with these minor monuments. ‘What he (Gen 
Pitt-Riveis) had done with 1egard to these minor monuments 
was to endeavow to see all the principal gentlemen most inter- 
ested in local archeology, and ask them to let him know when 
any injmy was done to monuments in their distnct. In the 
Island of Lewis the agent of Lady Matheson had promised to 
assist hfm in every ya he possibly could; and Dr. Aitken, 
Inveiness, had promised to him to do the same thing ; and he 
had received promi-es of a like kind from a number of other 
gentlemen. In his wanderings throughout the country ın con- 
nection with the working of this Act of Parliament, he had 
found no owner of the monuments scheduled in the Act un- 
willing to put his monument under the Act because he wished 
to destroy it. The feeling of those who were unwilling to put 
then monuments under the Act had rather been that they con- 
sideied they weie quite as able and willing as the Government 
to pieseive the monuments. What the State desired was to 
peate the monuments in the hands of any owners into whose 

ands they might fall In these days there was no knowing to 
whom land might belong now that the gospel of plundei was 
proclaimed, and it was desirable that there should be some sort 
of security that the monuments might be preseived hereafter. 
As the iesult of his wande:mgs in order to work this Act m 
England and Wales, about half of the owners of the scheduled 
monuments had voluntarily placed then under the protection of 
the Act.e In certain cases the monuments were leased, and 
the proprietors refused to place them under the Act without 
compensation, which the Goveinment could not give. 

Miss A. W. Buckland read a paper on American Shell- Work 
and tts Affnities. In this paper the attention of anthropologists 
was called to some remarkable works in shell recently discovered 
in mounds in various States of Noith America, as described by 
Mr. W. H. Holmes in a valuable contirbution to the Proceedings 
of the Bureau of Ethnology, Washington. These shell-wo1ks con- 
sist not only of beads of various shapes and sizes, but also of celts, 
fish-hooks, chips, and other implements of war and the chase, 
bracelets, pins, crosses of various forms, and more particularly of 
masks and elaborately engraved gorgets, the ornamentation upon 
which seems to bear some ieligious or astronomical sigmfication. 
Frem the fact that implements and orna nents of the same form 
are found in the islands of the Pacific, and that sume of the 
peculiar symbols engiaved upon the ancient American gorgets 
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reappea slightly altered on shell gorgets in the Solgmon and 
Admiralty Islands, and also on the great Japanese drum ex- 
hibited this year at the Inventions Exhibition, the author inferred 
that a conemerce existed between the islands of the Pacific and 
the American continent prior to the Spanish conquest. 

Mr. E. F. im Thoin 1ead a paper giving an account of the red 
men about Roraima, in British Guiana. Inthe paper an interest- 
ing account was given of the journey to Roraima, the scenery being 
described, as well as the manners and customs of the natrves. 
In some of the villages visited the natives had never previously 
seen white men, and the utmost excitement was caused by the 
arrival of Mr. im Thurn. The natives of the villages visited 
were repulsively ugly, and it was almost impossible to distinguish 
men from women by their dress. The native tribes lived in 
remarkable isolation from each other, and even the different 
families ın the same village lived ın remarkable isolation from 
each other. There were traces of the Stone Age to be found 
of interest. Stones were shaped mto adzes and wedges, 
and they were often made into forms of animals, or of whistles, 
and models of bottles, which the natives had seen. There was 
among these tribes a revival of the ancient art of making stone 
unplements, though these implements were simply regarded as 
omaments, The natives also made drawings of 1ocks, which 
were used as ornaments, and which were evidently imitations of 
the drawings seen on the actual rocks. Mr. im Thurn closed 
his paper with an account of a number of some very remarkable 
games played by the tribes for the amusement of the visitors, in 
which the movements of animals were imitated in dances, 

Mr. J. W. Crombie 1ead a paper entitled 4 Game with a 
History, which was really an exposition of the antiquity, uni 
versality, and signification of the well-known game of ‘“‘ Hop- 
Scotch,” a term which is probably a corruption of ‘ hop-score.”” 
The author commenced by pointing out that as childien m their 
play generally imitate something they have observed to be done 
by their elders, and a game once introduced 1s handed down 
from generation to generation of childien long after its original 
has ceased to exist, many innocent-looking children’s games 
conceal strange records of past ages and pagan times ; hence the 
importance of the study of this apparently frivolous subject is 


now fully recognised by anthropologists. The game of “ Hop- 
Scotch ” is one of great antiquity, having been known in Eng- 
land for more than two čenturies, and it 1s played all over 


Europe under different names. Signor Pitré’s solar explanation 
of its origin appears improbable, for, not only is the evidence in 
its favour extiemely weak, but it would require the onginal 
number of divisions in the figure to have been twelve instead of 
seven, which 1s the number indicated by a considerable body of 
evidence. It would seem more probable that the e at one 
time represented the progress of the soul from earth to heaven 
through various intermediate states, the name given to the last 
court being most frequently Paradise or an equivalent, such as 
Crown or Glory, while the names of the other courts correspond 
with the eschatological ideas prevalent in the early days of 
Chnistianity. Some such game existed prior to Chnistianity, 
and the author considers that it has been deved from several 
ancient games; possibly the strange myths of the labyrinths 
may have had something to do with “‘ Hop-Scotch,” and a 
variety of the game played in England unde: the name of 
“Round Hop-Scotch” is almost identical with a game 
desciibed by Pliny as bemg played by the boys of his day. The 
author believes that the early Christians adopted the general 
idea of the ancient game, but they not only converted ıt into an 
allegory of heaven, with Christian beliefs and Christian names, 
they Christianised the figure also; abandonmg the heathen 
labyrinth; they replaced ıt by the form of the Basilicon, the 
early Christian church, dividing it into.seven parts, as they 
believed heaven to be drvided, and placing Paradise, the mner 
sanctum of heaven, in the position of the altar, the inner sanctum 
of their eaithly church. 

Mr. George Campbell, M.P., read a paper entitled The Rule 
of the Road from an Anthropological Point of Viw, m which 
he maintained that for all right-handed people the rule of going 
to the left hand in passing people was the most scientific an 
the most convenient. There was nothing, he maintained, to be 
said in favour of going to the nght, and he held that the Bri 
rule should be maintained both for roads and for footpaths, and 
that we should give in to no nght-handed innovation. 

Miss Jeanie M Laing 1eid a paper 01 The Modes of Grinding 
and Drying Coon in Old Times. In some parts of Aberdeen- 
shire are found the remains of the straw kilns that were used for 
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drying coyn before sending it to the mill. The kiln was conical 
in shape, joists called cabers iwere laid across, some distance 
from the ground, and above these were roughly-hewn sapplings 
called simmers ; on the top of these was spread strfw, and on 
the straw was Jaid the corn. A fire was kindled on the ground, 
and the heat therefrom dried the corn. A stone called a 
sparker was placed above the fire to catch the sparks, but in 
spite of this precaution the kiln sometimes took fire. At an 
early period corn was ground between two ‘millstones, with an 
iron rod by way of a handle; this primitive mill was called a 
quern, and was generally tumed by two women, as in Eastern 
lands, In later times querns were used for grinding malt. 

Mr. A. J. Evans contributed a paper on The Fiint-Knappers 
Art in Albania, and exhibited some beautifully-worked - 
flmts and strike-a-lights, partially cased in ornamented Jead 
sheaths studded with glass gems. 

Mr. W. M. Flinders Petrie read a paper on The Discovery of 
Naukratis, the remains of which city had been brought to light 
during the work of the Egypt Evploration Fund in the first half 
of this year. 

Mr. Thomas Wilson read a paper on 4 New Man of Mentone, 
in which he described the discovery, in March, 1884, in one of 
the famous caverns at Mentone, of a skeleton, believed to 
belong to the Paleolithic age. The excavations were made 
during the winter of 1883-4 by M. Louis Julien, of Marseilles, 
and at his expense, aided by the advice of M. Bonfils, Curator 
of the Museum at Mentone. This cavern had been searched 
many times before, and about 9 or 10 feet in depth had been 
removed from the original surface, which, however, was plainly 
marked by a large piece of órèche which still adhered to the 
perpendicular side wall. The formation of the floor of the 
cavern and the process of its filling up presented all the usual 
evidences of human occupation and industry: charcoal, burnt 
earth and ashes, hearthstones, split and broken bones of animals 
(estimated to the number of 15,000 pieces), flint instruments, 
chips, nuclei, &c., &c., were found in sufficient number, quan- 
tity, and distribution to indicate an indefinitely long occupation. 
No morsel of pottery was found, nor were any of the stone 
implements polshed. At the depth (from the original surface) 
of 3 metres 40 centimetres was found the skeleton of this ‘‘new 
man of Mentone.” He was laid on his back with his limbs 
extended, and had for funeral equipments three large chips of 
flint (&/ats de silex), 6 or 7 inches long and 24 inches broad, in 
the form of the largest scrapers, placed one on each shoulder like 
epanlettes, and one on the brow. It was evidently an interment. 

his became more evident when it was found that the body was 
placed ın a sort of natural vault or tomb, formed on one side b 
the wall of the cavern, and on the other by an immense bl 
of stone with an overhanging edge, which reached to a line per- 
pendicularly over the centre of the skeleton. This placing of 
the body required an excavation between these rocks of 3 or 4 
feet in depth. The skull was broken into sixty fragments by the 
pick of the workman; it was carefully taken up and put 
together by M. Bonfils, and is now exposed in the Museum 
at Mentone. This was a fortunate accident, for while the 
rest of the skeleton was being exhumed a quarrel broke 
out as to ownership, which ended in the theft and utter 
destruction of all that remained. Mr. Wilson mamtained 
that the new discovery of the skeleton dissipated all idea 
of disturbance, for while disturbance might exist for one or two, 
or even five or six feet, to the depth of twenty or thirty feet it 
would be impossible. It must be conceded that the human 
industry as manifested by the objects found in these caverns, 
indicated their occupation during the paleolithic age, for of the 
thousands found, bear the impress of that age, while none 
denote particularly the age of polished stone. Mr. Pengelly said 
thatehe had visited the cavern where M. Rivitre’s new man of 
Mentone was found, and he was of opinion that the man found 
by M. Riviere had not been interred at gll, but had died where 
the body was found, and had been buried by the sand blown 
into the cavern, and the waste of the walls of the cavern. He 
had measured the place himself where the body was found, and 
found that it was only eight feet below the surface. The skull 
of the man was so good that he should have been glad to have 
pagecssed such a skull. It was a large skull, ar.d the measure- 
ments he made of the bone showed that the man must have been 
of great stature. The bones of animals found in .he cavern 
were partly fhose of animals now extinct, and partly those of 
existing species. With reference to the age in which the man 
found by Riviére lived, his impression was that it was the 
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palæolithic age. He would not say so positively, however, and 
from the information they possessed he did not think that the 
man would be of any value whatever for or against the doctrine 
of human antiquity. 

Dr. R. Munro read a paper on The Archeological Importance 
of Ancient British Lake-Dwellings and their Relation to 
Analogous Remams in Europe. Dr. Munro commenced by 
giving a shortintroductory notice of the discovery and investiga- 
tion of the crannogs of Ireland and the lake-dwellings of Central 
Europe. He then gave ardsuméof the more recent explorations 
made among the crannogs of Scotland and the remarkable 
objects 1ecovered from them. From a comparative examination 
of these relics with other collateral antiquities of the Celts, he 
arrived at the conclusion that the lake-dwellings of Scotland 
weie essentially the product of Celtic genius, that they were 
constructed for defensive purposes, and that those in the south- 
west of the country attained their greatest development in 
post-Roman times, after Roman protection was withdrawn from 
the provincial inhabitants, and they were left smgle-handed to 
contend against the Angles on the east and the Picts and Scots 
on the north. Having established the Celtic origin of the 
crannogs of Ireland and Scotland, Dr. Munro proceeded to 
inquire if there 1s any ancestral relationship between them and 
the lake-dwellings of Central Europe. Taking into account the 
recent discovery of lacustrine abodes in the Holderness and the 
few previous records of their existence in Wales and other parts 
of England, together with the statement of Cæsar that the 
Bnitons were in the habit of making use of wooden piles and 
marshes in their defensive works, he thought that such indica- 
tions are not merely solitary mstances, but the outliers of a 
widely distirbuted custom which prevailed in the southern parts 
of Britain at an earlier date than that assigned to the cranno 
of Scotland. Hence he suggested the theory that the Britis 
Celts were an offshoot of the founders of the Swiss lake- 
dwellings, who emigrated into Britain when these lacustrine 
abodes were ın full vogue, and so retained a knowledge of the 
custom long after it had fallen mto desuetude in Europe. On 
this hypothesis it would follow that subsequent immigrants into 
Britain, such as the Belge, Angles, &c., being no longer 
acquainted with the subject, would cultivate new and perhaps 
improved methods of defensive warfare ; whilst the first Celtic 
invaders, still retaining their primary notions of civilisation, 
when obliged to act on the defensive would naturally have 
recourse to their inherited system of protection. In sypport of 
this hypothesis the author pointed out that the geographical dis- 
tribution of lake-dwellings, so far as they are known in Europe, 
closely corresponds with the area formerly occupied by the 
Celts; that no lake-dwelling. have been yet found either in the 
northern or southern parts of Europe, though the topographical 
and hydrographical conditions of these regions are not unfavour- 
able for such structures ; that the fascine dwellings ın Europe 
were identical in structure with the crannogs; and that, though 
the pile-dwellings were not largely used in the Bntish Isles, 
the principles on which they were built were not unknown, their 
disuse being due to topographical and other considerations. 
Finally, he argued that the wideness in the chronological EP 
which is supposed to separate the crannogs from the lake- 
dwellings of Europe is more apparent than real, as the latter 
existed during the Roman occupation of Gaul, and ın one 
instance at least the custom survived to about the tenth 


century. 

Prof D. J. Cunningham exhibited a large coloured plate of 
sections of a young chimpanzee, illustrative of some important 
points of comparison between the chimpanzee and man. Prof. 
Cunningham said that he had purchased a male chimpanzee, 
which was said to have died in the process of second dentition, 
and which he believed to be about six years of age. The body 
of the chimpanzee was frozen for two days, and he now ex- 
hibited the sections of the chimpanzee for the pirpose of showing 
one or two points of comparison between the chimpanzee an 
man. Any one looking at the plate would be attracted to the 
region of the face, where the protrusion was shown which was 
so well seen in the ites animal. If they compared ıt with the 
corresponding section of man they would find brought out very 
forcibly the elongated brute-like tongue of the chimpanzee. 
An anatomist looking at the section now exhibited would fix his 
attention at once upon the spine. In man the spmal form was 
beautifally curved. It showed an alternation of curves inthe 
different regions of the body, and to these curves in the spine of 
man in a great measure was due in his erect attitude. It was 
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1emarkable that the chimpanzee even at six years of age there 
was avery manifest lumbar curve. In the Biological Section 
that day there had been described the spine of a child six years 
of age, and it was 1emarkable that the lumbar cuve in this 
chimpanzee of a conesponding age was very much more marked 
than in the child. At six years the chimpanzee was much more 
advanced ın life than a child six years old, and therefore his 
lumbar curve was correspondingly greater. If they wished to 
get at the distifiction between the spine of man and the 
chimpanzee they must look lower down at the sacrum. After 
noticing one or two other pomts, Dr. Cunningham drew the 
conclusion that the human child occupied an intermediate posi- 
tion between the chimpanzee and the human adult. In the plate 
he now exhibited they would see compared the skull of the 
chimpanzee with that of man, bringing out that the cerebral or 
larger brain?in man extended a good deal further back than in 
the chimpanzee ; and there was not much difference between the 
New World ape and the chim e in that respect. 

Dr. J. G. Garson, one of the secretaries of the Section, read a 
paper on Abnormal and Arrested Develo t as an Induction of 
Evokiuwnary Fs Dr. Garson (ese by stating that, 

haps, the most fertile source of information regaiding the 
istory of man’s evolution was derived from a ady of his 
embryological development. Another source from which much 
valuable information regarding the early history of our own 
specialisation, and that of other animals, might be gleaned, was 
eratology, which had foi its domain the consideration of 
abnormal conditions of development. Many of the conditions 
included under this branch were of a pathological nature, and 
due to the effects of disease ; others, however, were not—such, 
for example, as an abnormal and an unusual production of 
normal structures and cases of arrested development. It was to 
a consideration of some conditions oc under one or other 
of these categories that he ventured now to call attention. The 
examples which he had selected had come more especially under 
his own observation. Persons were occasionally found with 
abnormal development of hair on their bodies. The type of 
mammal was an animal whose body was covered with hair. 
Under certain circumstances the hair might more or less dis- 
appear, accor to the conditions under which the animal 
lived. In man it was only feebly developed, except on the 
head ; and in the cetacea or whales it had entirely disappeared, 
with the exception of a very few bristles near the mouth. Dr. 
Garson proceeded to explain how excessive development of hair 
takes place in man. In ordinary cases the hair-growing appa- 
ratus in the embryo remained stationaiy, instead of keeping 
pace with the growth and development of the other organs 
of the body, with the result that no hairy covering such 
as was found in other mammals was present, but only 
short rudimentary hais appeared at intervals. But in 
some exceptional cases this stationary condition of the heir 
follicles did not occur, and they went on actively develop- 
ing with the rest of the body, with the result that a hairy 
covering was produced over the body. The hairless condition 
now normal in man had evidently been gradually acquired 
through a long period of time, as such a change could not take 
place rapidly and become such a stable condition as ıt was found 
to be otherwise. Abnormal development of fingers occurred 
sometimes in man, but must be assed entirely apart from such 
forms of abnormality as had been considered in the hair-growth. 
In arrested development the abnormal organ or portion of 
the body, instead of going through the various stages it usually 
does till it arrives at the condition ıt normally assumed in the 
group of animals in which it occurs, stops shoit at one or other 
stages. The stage at which ıt stops may correspond to that 
which is normal in a lower grade of animal life, and so gives 
direct evidence that the higher forms of animal life, such as man, 
pass through and beyond the stages at which the lower stop. It 
must not be forgotten also that m some respects an animal of a 
lower grade may possess speciahsations in some structures or 
organs of a higher ground than animals much higher in the 
scale of life, 

Dr. Robert Laws, from Livingstonia, Lake Nyassa, East 
Central Afmca, read a long and interesting paper descriptive of 
the manners and customs of the Bantu tribes living around Lake 
Nyassa in Eastern Central Africa, In the outset of his paper 
Dr. Laws said that Lake Nyassa was 350 mules long, and varied 
from 16 to 60 miles broad, and around that vast inland sea they 
knew’ of fifteen different tribes, speaking so many different 
languages, besides dialects of these languages. Though these 





tribes had much in common, they differed among therpselves in 
many of their habits, customs, and religious beliefs. He pro 
ceeded to notice the names and residences of the leading tribes, 
and gave asbrief summary of what was known of their history. 
As a rule, he said, the people of all these tribes were physically 
developed, but their vigour and general healthy condition dif- 
fered considerably, depending chiefly on the climate, soil, and 
food. Where maize and mapira were the staple foods, the 
natives were strong and haidy. Where cassava root was their 
chief food, and especially if along with that there was a state 
of actual or dreaded wa , the people were weak and sickly, 
On the hills the people were hardier and more vigorous than on 
the lake-shores a on the nver-banks. Mental energy was 

ter on the hills than at the lake-side, and at places where 
there was most radiated heat this was less than where the breezes 
played freely. Keenness of vision and acuteness of heari 
were spoken of as being remarkable in civilised tribes, an 
among the lake tribes these faculties attracted the attention of 
travellers, but Dr. Laws was inclined to attribute these charac- 
teristics to training and exercise in given directions rather than 
to any radical superiority in the organs of sight and heari 
among the tribes, All the tribes depended principally on agpi- 
culture for their support, and the only appearance of a rudi- 
mental division of labour was to be found in the classes of 
fishermen and blacksmiths. No traces of a Stone age had 
been found among these tribes. Yet in certain districts they 
were to be found cultivating their ens with tools of 
hard wood instead of iron, distance from markets being the 
cause of their use. At the east side of Nyassa many 
lake-dwellings were found in 1875, and often on war being 
threatened the inhabitants of the lake shore took re by 
living in such constructions. Iron mines had been found, and 
copper had been found in one of those near the Livingstone 
range. The iron of the mines was usually near the surface. 
Charcoal was used for smelting. Dr. Laws went on to describe 
the manner in which the tribes made their canoes, their nets, 
and their huts. Fire was procured among them by the rapid 
rotation of rods of wood between the hands, the spark bein 
caught in cloth and kindled into a fame. The natives exhibit: 
great surprise when they saw the traveller strike a lucifer match, 
and that was regarded by them as an unquestionable proof of 
hus superior knowledge. The natives indicated time by pointing 
to the position of the sun. They named Sunday as the day of 
God, Monday as the day for beginning work, Saturday as the 
day for stopping work. The mtermediate days were indicated 
by numbers. The echpse of the moon was described as the 
moon put in a bag, and comets as stars with tails. Slavery was 
common in all the tribes, and half of its horrors had not been 
told. Infanticide was not practised, but infant mortality was 
very high, and cases had been found of children labouring under 
a lingering disease having been buried alive. Polygamy was 
common, and the number of a man’s wives taken as an index of 
his wealth. One chief told him he had a hundred wives, and he 
(Dr. Laws) believed he was rather under-estimating than over- 
estimating the number. The early marrage of girls was the 
rule, and in one tribe a girl was often betrothed before she was 
born. In buying land they had to buy it first from the chief 
and then buy the tenant-right from the cultivators. After 
describing the customs of the tribes relating to the punishment 
of crime, Dr. Laws concluded his paper by noting the leadni 
peculiarities of the language of the tribes, directing espe 
attention to the complications in the forms of speech, anl 
especially to the extraordinary number of variations in the 
verbs. 

Mr. E. H. Man contributed a paperon The Nicobar Islanders. 
—In the interior of Great Nicobar there is a wild race, styling 
themselves ‘‘ Shab Dawa,” of whom as yet little information Mas 
been obtamable ; they are distinct from the inhabitants of the other 
islands and of the villaggs on their own seaboard, who are of 
Malay ongin, and by whom they are called ‘‘Shom Pefi” 
(‘*Shom ” denoting tribe,” and ‘‘Pefi’’ beg the tribal desig- 
nation). It appears that they are the descendants of a 
very ancient aborigmal population of Mongolian origin, The 
first mention that we find of them is from the pen of pastor 
Rosen, a Danish missionary, who, while residgnt at the Nicobag 
Islands between the years 1831-34, spoke of them, from hear- 
say, as in much the same degraded condition as we find them at 
the present day. He said that ‘‘they wear no clothes, possess 
no houses, live like animals in the depths of the forest, and shun 
the sight of men, never leaving their lairs except to search for 
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food, which they sometimes steal fiom such of the coast huts as 
are temporarily vacated or occupied only by a few aged o infim 
folk wapi they are able to surprise or overpower.” In 1876 
and 1881 a few members of this tube living near the north-east 
of Great Nicobar were seen by the late Mr. de Roepstoiff, who 
was accompanied in the latter year by Col. T. Cadell, V.C., 
Chief Commissioner of the Andamans and Nicobars. Dung 
the last eighteen months Mr. E. H. Man, while in chaige of the 
Nicobar Islands, has paid six visits to Great Nicobar, on four of 
which he succeeded in seeing and photogiahing paities of this 
tribe, both near Ganges Harbour and on the west coast. On 
the first of these occasions (viz. February 1884) two youths, aged 
about eighteen and fourteen yemas respectively, were persuaded 
to leave their friends for seven days, at the end of which they 
weie conveyed back fiom Nancow'y in the settlement steamer. 
Durmg ther visit to Mr. Man they proved themselves tiactable 
and timid, and submitted with a good giace to ablutions which 
were found very necessary. Although this is the first recorded 
instance of a Peñ having ventured fiom his savage haunts, these 
lads exhibited the O1iental characteristic absence of wonderment 
at all the novel swroundings and tokens of civilisation in the 
Ggvernment settlement. They were fair pecimens of their1ace, 
the members of which are found to be usually well nourished, of 
good physique, and, while young, favoured with pleasant featuies, 
The height of the males appeais to range between 5 feet 2 inches 
and 5 feet 8 inches; their skin ıs faier than that of the 
generality of the coast people, who, on their pait, are less dark 
than the Malay ; the hands and feet seem to be decidedly laige, 
and bear evidence of the rough work of their daily hves; the 
hair, which 1s straight, is commonly worn uncut and unkempt, 
and, as habits of cleanliness are manifestly foreign to their 
nature, its condition can better be imagined than described. As 
a result of their friendly intercourse in recent years with the 
coast people, they have acquired the habit, so universally prac- 
tised among the latter, of chewing the betel-nut (Chavtca betle) 
with or without quicklime, and are consequently beginning to 
be similaily disfigured with black teeth, though not yet to the 
hideous extent common among their more civilised, or, rather, 
less savage, neighbours. They likewise now imitate the latter 
in respect to clothing, the men adopting the narrow loin-cloth 
and the women a small cloth skirt. Their dwellings are small, 
and cannot compare with those of the coast people, and are 
indeed but little, if at all, superior to those of the Negritos in 
Little Andaman, but they more nearly assimilate the former in 
design as well as mode of construction, for they are erected on 
posts; the floors being raised 6 or 7 feet above the ground 
necessitate the use of ladders. It is impossible, within the 
limits of this abstract, to make farther mention of the dwellings, 
or to describe the peculiar sack-like cooking-vessels of tins 
strange race. Mr. Man hopes before long to be able to supple- 
ment in many particulars the 1udimentary information which has 
hitherto been obtainable regarding the Peii, but the task ıs one 
of considerable difficulty, for, apart from the dread entertained 
by this tribe towards aliens, their fiequent feuds place from time 
to time a temporary barrier to all intercourse between them and 
our friends on the coast, through whom at present all our com- 
munications have to be conducted. The nearest portion of 
Great Nicobar Island is, moreover, about 60 miles distant from 
the Government settlement at Nancowry. 








SCIENCE IN RUSSIA 


THE Kazan Society of Naturalists continued last year its 
valuable explorations of Eastern Russia, and we have 
before us several new fascicules of its Memoirs and Proceedings,? 
M. Ivanıtsky publishes a list of plants of the Government of 
Vologda, which contains 804 Spermatophyte, Gymnosperme, 
and Sporophyte. As to these last, only 6 rep ocr ieee 
Licopodiacese, and 20 ferns being given, the list obviously will 
be much extended by subsequent research, The flora of 
Vologda, which is situated on thg limits of the middle and 
Arctic Russian floras, offers a certam special interest, and 
M. Ivanitsky has not neglected to mention the wild and culti- 
vated plants which find their northein limits within the province. 
&t consists chiefly of Compositeæ (107 species), 49 Cyperacene, 
48 Gramineze, 41 to 34 each of Ranunculaces, Caryophyller, 
Rosaces, pnd Ciucieeise, 27 to 22 Papilionacem, Scrophularie, 
t Trudy Obschesiua Estestooispytatelei pri Kazanskom Universiiete, 


vol xi sand%, vol. uu fasc, r to 4 —Protokoly (Proceedings) of 
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Labiatæ, Salicineæ, and Polygonacem, and 21 to 19 Umbelli- 
fex, Filices, and Orchideæ. The hst of plants ıs prefaced by 
a masterly sketch of the physical conditions of separate pairts of 
the province. The same volume contains a paper by. M Mis- 
lavsky on the irritability of the ne:vous-muscular system, being 
an inquiry inta the causes of the well-known differences of the 
effects of electrical irritation on the frog, when measured by the 
methods of Dubois-Reymond. All causes which may depend 
upon the conditions of the experiments themsélves having been 
eliminated, there stil] remain notable differences which must be 
ascribed to the state of the system altogether. A paper, by Th. 
Tsomakion, on the laws of transmission of electricity through 
ases, embodies the results of several new experiments in this 
eld. Ina former inguiry the author, by introducing into the 
cham of condensation a discharger where the discharge could 
take place only at close contact of the two electrodes, had ex- 
rimentally proved the law, already deduced by Foiselman and 
Tee1, that the whole amount of heat produced at the discharge 
of the condensator does not depend upon the composition of the 
chain. But as soon as he introduced a layer of gas between the 
electiodes, he found that his results widely differed from all 
previously obtained by othe: students; be undertook a series of 
experiments for discovering the sources of that discrepancy of 
results, and he has arrived at a long series of conclusions which 
aie of great interest, but ought to be submitted to a closer 
inqury. ‘This last is continued.—To the same’vol. xin. M. 
Zaitseff contributes a paper on the petrography of the crystalline 
1ocks in the neighbourhood of Kiasnovodsk, on the eastern 
shore of the Caspian. The chief rock in the Shakh-Adam 
Mountains, which reach about 600 feet above the sea, 1s a 
massive, unstratified quartz-diontic porphyrite (according to the 
classification of Herr Rosenbusch). Between the bays of Mua- 
vioff and Soymonoff the rocks are closely akin to the above, and 
might be described asa quartz-mica-diorite. The former extendsalso 
for some miles east of Kiasnovodsk, and is intersected by veins of 
a muscovite-granite (according to Heir Rosenbusch’s classifica- 
tion) and quaitz porphyry of rare occurrence, its magnesial 
mica being replaced by a potassium mica,—The same author 
contiibutes two papeis on the pone of the Soymonoff 
valley m the south-east part of the district of Ekaterinburg, 
which incloses the 3200 feet high Yurma summit and several 
high 1idges of mountams. The author makes a detailed inquiy 
into the structure of the crystalline rocks of this locality (granites, 
gneisses, and various schists), and is inclined to admut that at 
least one part of the olivine-bearing serpentines endow then 
origin to the metamorphism of the actinolite schists. The iron 
ores and gold-bearing deposits are also described, the age of 
these last being undoubtedly settled as Post-Pliocene, as they 
contain numerous remains of Mammoth, Bos primigenius, Cer- 
vus tarandus, and Cavus alces. We may remark that the very 
high position of several gold-bearing deposits on the slopes of 
the valleys and their structure is one testimony more in favour 
of their glacial ongin, but the author does not touch this mter- 
esting question. He mentions also—a fact which has often been 
doubted, but is now confirmed more and more—that the gold of 
these deposits is derived from the decomposition of the chloritic 
slates. e papers are acoomipanied by a geological map. In 
the same volume (fasc. 4) we find a preliminary report, by S. 
Korzinsky, on a botanical excutsion into the delta of the Volga. 
The hist of plants is not yet given by the author, and he pub- 
lishes only a valuable sketch of the general characters of the 
delta, distinguishing in it two different regions : the delta proper, 
which consists of fluviatile deposits; and the Steppe region, 
covered with the so-called dozgry, or a kind of dames, first 
described by Karl Bear and still beating his name, about which 
bougry the author holds a different opinion as to their ongin, 
denying—with full right, we suppose—their origin from the 
retreat of the Caspian. 

As to the Proceedings of the Kazan Society, we are glad to 
learn from them that three nef meteorological stations (at Sare- 
pul, Tcherdyn, and Debessy) have been added to those already 
organised by the Society. There was a t want of meteoro- 
logical observations precisely for that part of North-East Russia. 
Several shorter papers aie embodied in the Proceedings :—On 
the geology of the Vetluga region, by P. Krotoff (a polemic 
concerning the Permian and Trias, as also the southern limit of 
the boulders).—On the fauna of Kazan (between the Kama and 
Vyatka), by N. Vaipakhovsky. The author gives the lists 
ot fishes found in the lakes and rivers, and lists also ot 
serpents and amphibians of the region.—On the preparation 
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of tripsine, by V. Nikolsty.—On the dougry of the Caspian, by 
A. Zaitseff. They do of have the uniformity of structure sup- 
posed by Baer ; they often cioss one another at angles of 20° to 
30°, and some of them follow a north-eastern direction, while 
others, close by, run west and east; and they contain not only 
broken mussels, as affirmed by Baer, but also plenty of quite 
full mussels of Cardium trigonoides, Dreissena polymorpha, 
roitriformis, andecasfia. The theory of Baer altogether 1s 

on an msufficient supply of data, and the structure of the 
dougry ought to be better explored before pronouncing as to 
their origin.—On the sulphur ores at Tetushi, on the Volga, by 
G. Wilenius. 

The fourth volume of the ‘Collection of Materials for 
the Description of Caucasus,” ! published by the school- 
masters of Caucasus, contains, as usual, much valuable in- 
formation, especially of historical and ethnogiapbical cha- 
racte. M. Hahn contributes a most valuable paper of 250 

ages, in which he has compiled all information on the Caucasus 

e was able to discover in authois since Homer up to the fifth 
century of our era. The information gathered from Byzantine 
writers who have much more written about the Caucasus, will 
be embodied in a second pait of the work. The importance of 
this very, careful work, where textual translations aie given of 
passages dealing with the Caucasus and its inhabitants from no 
less than eighty Greek and Latın authors, will be fully 
appreciated by all those who have to deal with the geogiaphy of 
the county. A complete index will much facilitate the re- 
search. . Eivazoff gives a desciipuon of the Aisores of Koi- 
lasar, of theu manner of life and customs, followed by an Aisor 
alphabet ; and M. Arkennikoff contributes a detailed description 
of the town Temiuk and of the Temruk mouth of the Kuban 
River. In the second pat of the same collection we find a 
cerie of interesting notes on the Tchokh village in Daghestan, 
on Daghestan legends, and on the life of Abkbazes ; a collection 
of Little Russian songs from Kuban ; and two lectures on the 
beautiful seven-centuries-old Georgian poem of Shota Rustaveli 


SCIENTIFIC SERIALS 


THE Yournal of Physiology for July contains:—Note on 
the cause of the first sound of the heart, by G F. Yeo and J. 
Barrett, —An experumental investigation to ascertain the action 
of veratiia on a caidiac contiaction, by S Ringer (plate 2).— 
Conceining the action of small quantities of calcium, sodium, 
and potassium salts upon the vitality and fanction of contractile 
tissue and the cuticular cells of fishes, by S. Ringer and D W. 
Burton —A study of the action of the depressor nerve, and a 
consideration of the effect of blood-pressure upon the heart re- 
gaided as a sensory organ, by H. Sewall and D W. Stemer 
(plate 3}. —On secondary and tertiary degenetations in the spinal 
coid of the dog, by C. S. Shenington (plates 4 and 5).—On 
the stiuctmie and ihythm of the heart in fishes, with especial 
reference to the heat of the eel, by S. A. M‘Wulliam (plate 6). 
—The innei vation of the heart of the Slider terrapin (Pseudemys 
+tgosa), by J. Wesley Mills —Note on the sound accompanyin, 
the single contraction of skeletal muscle, by E. F. Herroun an 
G. F. Yeo. 


e 

The Fournal of Anatomy and Physiology for July contains - 
Account of some recent experiments on the effects of very low 
temperatures on the putrefactive process and some vital pheno- 
mena, by J. J. Coleman and J. G. McKendrick, M.D.— 
Accessory lobe to the left lung, by L. Humphiy, M.B. (plate 
17).—Case of abnormal development of the repioductive o1gans 
of the frog, by A. F. S. Kent (plate 18).—Rotation and circum- 
duction, by Thomas Dwight, M.D.—Movements of the ulna ın 
pronation and supination, by C. W. Cathcart, M.B.—Anatomy 
of a hydro-monocephalous brain, by A Hil, M.D.—Corpus 
callosum in, the adult human brain, by Dr. J. Hamulton, 
(plates 21 and 22),—Tumours in animals, by J. B. Sutton 
(plate 23).—Hyomandibular clefts and pseudobianchs of Lepi- 
dosteus and Amia, by R. Ramsay Wight (plate 24).—Anatomy 
of Spinal bifida, by Prof Humphry.—Notes on some variations of 
the shoulde: muscles, by W. B. Ransom.—Tatsus and Car pus, 
by Piof. K. Bardeleben. 


The Quarterly Fournal of Microscopical Science Tor July con- 
tains :—On spermatogenesis in the rat, by Herbert H. Biown 
(plates 22 aie. 23).—A simplified view of the histology of the 
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striped muscular fibre, by B. Melland (plate 24).—Or the de- 
velopment of a freshwater maciurous crustacean (Aéyephora 
compressa), by C. Ishikawa (plates 25-28). —On the sufpposed 
communication of the vascular system with the exterior in 
Pleu:obranchus, by A. G. Bourne, D.Sc. (plate 29).—Obseiva- 
tions on the nervous system of Apus, by P. Pelseneer (plate 30). 
—Note on the chemical composition of the zoocytium of 
Ophrydium versal, by W. D. Halliburton, M.D.—The 
development of Pe tpatus capensis, by A. Sedgwick, M.A. 
(plates 31 and 32). 


The Journal of the Royal Microscopical Society for August 
contains :—The pathogenic history and the history under cule? 
vation of a new bacillus (B. alv), the cause of a disease of the 
hive bee hithe:to known as foul brood, by F. R. Cheshire and 
W. Watson Cheyne, M D. (plates ro and 11).—Experiments 
on feeding some insects with the curved or ‘‘ comma ” bacillus, 
and also with another bacillus (2. swdistss f), by R. L. Maddox, 
M.D,—On four new species of the genus Flosculana and on 
five other new species of Rotifera, by C. T. Hudson, LL D. 
(plate 12), with the usual summary of current 1eseaiches. 


The Amerscan Naturalist for September contains the repufa- 
tion of the Lantern fly (Fidgore lanternarta), by John C. 
Brauner. To the bibliogiaphical ieferences made in an 
editorial note to this paper may be added the spnited discussion 
on the whole subject in the Æntomologscal Magasine of 1836 — 
The age of forest trees, by J. F. Campbell.—The telations of 
mini and matter, by C. Momis.—The exhalation of ozone by 
odorous plants, by J. M. Anders and G. B. M. Miller.—Glacial 
origin of Presque Isle, Lake Ene, by J. D. Ingeisoll.—Recent 
liteiature and general notes. 


The Proceedings of the Linnean Society of New South 
Wales, vol. x. Part r (June 4).—The papers in this part 
are of great interest, and woithily sustain the credit of this 
most active and energetic Society. Zoology— Dr. R. von 
Lindenfeld, On Australian sponges, pait iv. The Myxo- 
spongie, with 5 plates. On Ama@ba parasitwa, a new 
protozoon infesting sheep. On the Phoriospongiæ, —-Wiliam 
facleay, On a new snake fiom the Banow Ranges, and On 
some reptiles from Herbert River.— A, S. Ohf, On some 
Ceylonese Coleoptera.—J. Brazier, Synonymy of some shells 
described by Dr. Gray.—W. A Hasnell, On some Australian 
Amphipods, with 9 plates.—Captaim Hutton, Revision of the 
Toxoglossate mollusca of New Zealand.—J. Douglas Ogilby, 
Some rare Port Jackson fishes. Bofeny—Dr. W. Woon, Aus- 
tralian Proteacee. Paleontology—F. Rattle, On a Devonian 
Australian fossil alued to Worthenia, with a plate; also on the 
Glacial period ın Australia ; and on the meteorology of Mount 
Koskinsko, by Dr. von Lindenfeld, with two plates. 


Morphol gisches Jahrbuch, Baad 11, Heft 1, contains :— 
Contribution to a knowledge of the renal ongan of the Proso- 
branchia, by Dr. B, Haller (plates 1-4).—On the morphological 
significance of the nucleus, by Dr. W. Pfitzner (plate 5).—-Short 
contributions to a knowledge of some marine Rhizopods, by O. 
Butschli (plates 6 and 7).—On the significance of the Linear 
semicircularis Douglass, by Bernhard Solger.—Notes on 
Apsendes, by J. E. V. Boas.—Short Notes, 


Zeitschrift fur wissenschafiliche Zoologie, Band 42, Heft 1, 
uly 24, contains :—A biogiaphical sketch of Carl Theodor 
rnst von Siebold, one of the founders of the Zeitschrift, by 
Ehlers (with a photograph}.—On the significance of the nucleus 
from the point of view of evolution, by Prof. A. Kolliker.— 
Researches on some Flagellates and kindied organisms, by Dr 
C. Fisch (plates 1 to 4) —On the anatomy of the Amphisbeeng, 
by Dr. Carl Smaltan (plates 5 and 6). 

Band 42, Heft 2, August 18, contains :—An essay on the 
history of Geiman slugs, @nd on their European allies, by Dr. 
HL Simioth. This monograph ıs illustrated by five plates, that 
of the species being colour 





SOCIETIES AND ACADEMIES e 
Paris 
Academy of Sciences, October 5.—M. Bouley, «President, 
in the chair.—Spectial analysis of the elements of the terres- 
trial atmosphere, by M J. Janssen. The author describes the 
special arrangements that have been made at the Meudon 
a 6 








Observitory for the study of the hydrogen, oxygen, and other 
substances present in the terrestrial atmosphere. Four tubes, 
one 60 metres long, have already been fitted up in ẹ chamber in 
which solar, electric and other lights can be employed under 
favourable conditions.—Thermuic studies of the aromatic series : 
the phenols of complex function, by M. Berthelot. New 
characters derived from thermo-chemistry have been determined 
for the purpose of dis ishing the various isomerous groups of 
the aromatic series and disclosing the phenolic function belong- 
ing more particularly to some of these groups. In order to 
establish the general character and importance of this new in- 
strument of research, the author continues his experiments with 
the compounds derived from the oxybenzoic acids, to which 
the synthesis of vamiline and the allied substances has 
iven so much interest. The results already obtained esta- 
Bish a perfect agreement between the thermic indications and the 
chemical theones respecting the complex phenolic functions.— 
The treatment of mildew and rot with a mixture of lime and 
sulphate of copper, by M A. Millardet. During the presert 
season M. Nathaniel Johnston has applied this new process to 
,000 vines in the Médoc district with complete success, The 
plants so treated are in a perfectly healthy state, while those not 
treated are in a wretched condition. —On the destiuction of mil- 
dew by the sulphate of copper, by M. A. Perrey. A solution 
of 5 per cent. of sulphate of crystallised copper has this year 
been successfully and economically apphed to vineyards in 
Burgundy hitherto unsuccessfully treated with sulphur. — Ravages 
of mildew in the northern districts of Touraine dunng the pre- 
sent year, by M. Larreguy de Civrieux. The disease broke out 
suddenly a few days after a violent storm in July, attacking 
several varieties of the vine and the oak trees of the surrounding 
plantations to the exclusion of all other plants.—Note on the 
quadratic forms in the theory of the linear differential equations, 
by M. Halphen.—On the physiologic action of the salts of 
rubidium, by M. Ch. Richet. Subcutaneous and intra-venous 
injections of the chloride of rubidium applied to frogs, fishes, 
rabbits, guinea-pigs, and pigeons, show that this metal 
has the same toxic effect as potassium, but somewhat less 
virulent.—On the internal phenomena of muscular contraction 
in the striated primitive fasces in Corethra pluimicornes and the 
frog, by M. F. Laulani¢.—Line of development followed by the 
inoculated virus of tuberculosis ın man, the rabbit, and gunea- 
ig: application to the study of moculation and re-inoculation 
or tuberculosis, by M. S. Arloing.—A remarkable vegetable 
centre in the peninsula of Brittany, by M. L. Crié. Of this 
vegetable zone the characteristic species appear to be Narcissus 
re s, Lois.; Eryngium viviparum, Gay; Omphalodes 
litoralis, Leh, ; and Linaria arenaria, D. C —Application of 
thermo-chemistry to the explanation of geological phenomena ; 
general principles ; ores of manganese, by M. Dieulafait. The 
pmnciple is laid down that of all the natural combinations of 
each metal, that which developes the greatest heat in its forma- 
tion occurs most extensively in nature, and must be regarded as 
its principal ore. Applying this principle to the study of man- 
ese, the author finds that the ores of this metal exist in nature 
n the relative proportions and under the conditions anticipated 
by the laws of thermo-chemistry.—On the whirlwinds observed 
by aéronauts, by M. Diamilla-Mtuller. These whulwinds are 
attributed to the collision of two atmospheric currents coming 
from opposite directions, and are compared with the eddies pro- 
duced in streams by analogous causes.—Note on a meteor 
observed at Saigon, Cochm-China, on August 22, 1885, by M. 
Réveillére.—Kinematics of the locomotion of eds : 
trajectories and comparative velocities of the pastern and hoof 
of the horse at the different phases of its motion. 
® 


STOCKHOLM 


Academy of Sciences, September 16.—The following paper 
was presented and accepted for publication in the Proceedings '— 
‘* Nouvelles Observations sur Jes Traces d’Animaux et d’autres 
Phénoménes, d’Origine purement mécanique, décrits comme 
Algues fossiles,” by Prof. A. G. Nathorst.—Experiments to 

edetermine with the galvanometer the limits of elasticity and the 
absolute tension of iron wire of different thickness and with 
varying contents of carbon, by Dr. P. Isberg.— Researches on 
the influénce of temperature on the electromotonc force of 
certain electric pile combinations, Dr. F. Kahimeter, both 
the latter papers peng presented and explained by Prof..Edlund. 
—Prof. Wittrock referred to a report left by the late Dr. 
. > 





Lonnroth on his botanical journey to Gothland and Ostergot- 
land, chiefly to study the Hieracia, at the expense of the Academy 
and to a paper presented at a previous meeting and prepared ix 
the Botanical Section of the Natural History Museum by Hen 
R. Boldt.—Contnbutions to our knowledge of the chloro- 
phyllophyceæ of Sıberia, He further presented and explained 
the two following papeis, viz. :—Contiibutions to our pci la 
of the development of the physiological tissua of some algæ, by 
Herr N. Wille, and contributions to the flora of the American 
Desmidice, by Herr G. Lagerheim,—Prof. Chr. Aurivillius 
presented a Paper, ‘t Conspectus Generum et Specierum 
Microceridarum,” and gave a review of the same. He further 
exhibited living specimens of the slave-keeping ant, Polyergus 
rufescens, recently found by him near Stockholm, —Piof. Nilsson 
presented a paper prepared by himself and Prof. O. Petterson, 
“* Nouvelle méthode pour déterminer la densité de vapeur des 
corps volatisables en même temps que Ja températme y ap- 
pliquée,” and gave a review of its contents—The Secretary 
(Prof. Lindhagen) presented the following papers, containing 
the results of 1esearches made at the Upsala Chemical Labora- 
tory:—On the production and nitrification of kumenylacryl 
acid ; on the ortoderivates of kumenylacryl acid and the new in- 
digo and chmolin-derivates obtained from the same ; on the meta- 
derivates of kumenylacry] acid, and on denvates of kumenyl- 
acryl acid formed through substitution ım the group of the 
acryl acid: all four by Dr O. Widman.—Reseaiches on the 
dependence of galvanic resistance in certan alloys of tin and 
bismuth on time, by Dr. G. Backlin.—On capacity of saturation 
and atomic weight, by Dr. J. R. Rydberg.—On Polyarsenite, 
a new mineral from the mine Sjogrufvan, ın the province of 
Orebro, by Herr L. J. Igelstrom.—Remarks on the genus Cys- 
teosoma, Guérin-Méneville, by Dr. C, Bovallius.—On the Lake 
wees and the formation of Visingso, an island, by Dr. G. 
olm, 
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THURSDAY, OCTOBER 22, 1885 


AMERICAN ANTHROPOLOGY 
Reisen en Onderzoekingen in Noord-Amerika. Van Dr. 
H. F. C. Ten Kate, Jun. (Leyden: Brill, 1885.) 
Prehistoric America. By the Marquis de Nadaillac. 
Translated by N. D’Anvers. Edited by W. H. Dall. 
(London: Murray, 1885.) 
The Lenape Stone; or, the Indian and the Mammoth. 
By H. C. Mercer. (New York: Putnam, 1885.) 
D® TEN KATE (son of the celebrated Dutch 
painter) has published the account of bis late 
anthropological journey in the regions about Arizona and 
New Mexico. His exploration was supported by the 
Government of Holland, for whose Rijks Museum at 
Leyden he brought home a collection ulustrating the 
peculiar civilisation of the Pueblo Indians and their 
wilder neighbours of the plains ; also by several scientific 
bodies, among them the Anthropological Society of Paris, 
for which he took body-measurements of the various 
tribes he met with. Belonging to the school of ob- 
servers who depend on the measurement of skulls as a 
means of classing the natives of America into stocks 
of the general Mongoloid race to which they primanly 
belong (p. 432), he has to deal with the interesting 
problem, what relation the ruder and fiercer tribes bear to 
the comparatively cultured and peaceable dwellers in 
the pueblos. This, however, is confused by the fact 
that among neither is the type uniform. Dr. Ten 
Kate (p. 173) recognises among the Apaches two or 
three varieties, one more Mongolian and especially 
seen among the women, the others more of the bold- 
featured Redskin-type. The brachycephalic and occipit- 
ally flattened skull which he considers especially charac- 
teristic of the Pueblo Indians, enables him to contradict 
(p. 155) the opinion that the handsome Pimas belong to 
these. But then he finds it necessary to divide the 
Pueblos into much the same Mongolian and Redskin 
types (see his remarks on the Moquis, p. 253). On the 
whole his observations do not seem incompatible with 
the view that the difference between the roving Indians of 
the skin tents and the tillers of the fields around the towns 
of mud-brick houses depends less on race than on differ- 
ence of stage of civilisationyitself due in great measure to 
the respective circumstances of a wild life of war and 
plunder or a tame life of peace and industry. That the 
neighbourhood of the nations of Old Mexico may have 
influenced the civilisation of the Pueblo tribes is likely 
enough, ‘but Dr. Ten Kate argues on grounds both of 
skull-measure and language (pp. 265, 221) against any 
identification of Zuñis or Moquis with Aztecs. Indeed, it 
is the general experience of anthropologists, in spite of 
resemblances in such mattéfs as the step-pattern on the 
pottery, that the language, customs, and religion which 
the natives of Zuñi or Tehua have preserved since the 
Spanish Conquest, show original and peculiar types which 
are not to be accounted for as borrowed from Mexico. 
Thus the designs on the earthen water-vessels, when 
explained, prove not to be copies of Mexican ornaments, 
but mostly direct symbolic pictures, a spiral for the 
whirlwind, a semicircle with descending hnes for a 
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rain-cloud, &c. This even affects the argument that the 
celebrated “ cliff-dwellngs” of the district Were the 
strongholds of the ancestors of tribes such as the Moquis, 
who claim to continue and interpret the designs on their 
pottery (p. 265). Dr. Ten Kate had the good fortune of 
visitng Hualpé with Major Powell and seeing the Moqui 
snake dance (p. 242). He was allowed to go down the 
estufa to see the paraphernalia of the dancers and the 
vessel of drink taken as prophylactic against rattlesnake- 
bites, and his account of the dance itself, particularly as 
to the way in which the rattlesnakes are carried in the 
mouths of one set of dancers while another set by tickling 
them with feathers prevents their stnking, is much in the 
same terms as that given by Capt. Bourke (see NATURE, 
vol. xæ. p. 429). Mr. Cushing was still at the pueblo of 
Zufii under his Indian name of Ténatsali or “ Medicine 
Flower,” and with his guidance Dr. Ten Kate had oppor- 
tunities of studying the social life of the interesting matri- 
archal community. The main features of the family 
system are now clear, as to the young man being chosen 
by the young woman as “hers to be” (y:/ué’taniha) and 
his being taken by her father into the house as pupil 
(talahz) ; thus he passes into the position of a husband 
who can be sent back to his home, and the father of 
children who belong to their mother and inherit only 
from her. But in this and other accounts there are indi- 
cations of what 1s evident to every traveller who has 
visited a Zufi home—that the father after all has 
real power even in that matriarchal household. It is to 
be hoped that Mr. Cushing, when he gives the world his 
long-expected treatise on Zuñi language, manners, and 
religion, will be able to make the practical working of 
the matriarchal life more perfectly intelligible to the pre- 
judiced patriarchal mind of the white man. Dr. Ten 
Kate inspected characteristic tribes throughout the New 
Mexican district, from these comparatively high Zuñis 
down to the low Utes, noting details of customs and other 
anthropological material which at times illustrate the 
effects of intercourse through a yet wider range of culture. 
Thus the wooden plough and creaking ox-cart of ancient 
Rome, introduced into America by the Spanish con- 
querors, are to be seen at work in the fields around the 
pueblos ; and white men passing near an Indian cairn 
still throw each a stone upon it for luck (p. 271). 

The well-known questions as to America before the 
time of Columbus may be counted on more than ever to 
arouse the interest of even the “ general reader ”—whether 
and how the natives came across from Asia, whether they 
made or imported the peculiar civilisations of Mexico and 
Peru, and soon. Thus it was quite worth while to trans- 
late the Marquis de Nadaillac’s “ Amérique Préhistorique,” 
with its summaries of information and illustrations 
borrowed from the best sources. The work has Been 
improved by being edited by Mr. W. H. Dall, whose own 
researches in the Afeutian region form one of the most 
interesting chapters inthe anthropology of America. In 
the first place, the interesting though as yet hardly clear 
evidence is fairly given as to man’s existence in America 
before the recent geological period. „One of its mgst 
curious details 1s the description by Ameghino the geo- 
logist (p. 29) of his finding human remains og the banks 
of the Rio Frias, some twenty leagues from Buenos Ayres, 
associated with charcoal, potsherds, and stone arrow- 
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heads, near the catapaces of gigantic extinct armadillos 
(Glyptodon) which had served as 1eady-made roofs to 
the pits'in the ground which formed the dwellings of the 
ancient savages of the Pampas. It seems that, though the 
relater was a well-known geological explorer, his account 
was received with such incredulity, even in the district, 
that the Argentine Scientific Society refused to allow a 
paper to be read before them. The present volume, 
however (p 477), contains particulars of a further dis- 
covery of the same kind, a human skull and most part of 
the skeleton having been found below an inverted 
Glyptodon carapace. This is not indeed conclusive, on 
account of the frequent displacement of the Pampas soij 
by floods, and even were the contemporaneity of man and 
Glyptodon made out, the upper bed containing the remains 
of this huge edentate may be more recent than the qua- 
ternary date. But no doubt there will be more finds, and 
it may help the discussion to point out that there seems 
nothing improbable in a man’s living under a Glyptodon 
shell four or five feet long, inasmuch as there is classical 
authority for such habitations in the Old World. The 
natives of Ceylon, according to Ahan, could live under 
their great turtle-shells as roofs; so Pliny mentions the 
Chelonophagi of the Persian Gulf covering their huts with 
the shells of turtles and living on the meat It ıs 


to be feared that the late Dr. Lund’s researches in. 


the limestone caves of Brazil, claimed as proving 
that the American man was a contemporary of the 
extinct megatherium and horse, were not made ac- 
curately enough to be relied on now, but it is well to 
keep them in view to encourage similar research. On 
the northern continent, Dr. Abbott’s rude implements of 
argillite trap are the most remarkable objects claimed as 
the work of Glacial man, and they have proper description 
and drawing here, while every other discovery worthy of 
any consideration receives it. As is usual in French 
works, proofs of the high geological age of man are re- 
ceived somewhat more readily than ın our more sceptical 
English hterature. An unusually full account is given of 
the shell-heaps which fringe the coasts of both Ameuicas, 
sometimes fifty feet thick and more, so as even to be 
valuable for the supply of lime to the builders of neigh- 
bouring towns. The high age of some of these rubbish- 
heaps 1s shown by elevation of the ground having lifted 
them high above the sea-level where the shell-fish were 
doubtless cooked and eaten, while the cannibal habits of 
the rude savages of the shores are shown by the usual 
evidence of human bones split for the marrow. Probably 
the more recent heaps are those characterised by tobacco- 
pipes, and stone pestles and mortars like those in which 
the modern Indians bruise seeds. This seems at least a 
1eagonable opinion notwithstanding that such stone 
pestles and mortars have been put forward as evidence of 
man inhabiting Cahfornia far back yn the Tertiary period. 
M. de Nadaillac’s chapters on the mound-builders and 
cliff-dwellers, and the nations of Mexico and Peru, give 
much popular information The original French work 
discussed at some length the native American legends of 
de@luges and other catastrophes, commemorating the 
mythic forefathers of nations and introducers of religious 
laws, and rts; but the American editor, with better 
judgment of the historical value of these tales, has pared 
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moze solid matters. Should a new edition of “ Prehistoric 
America” be demanded, it will be well to have the press 
more carefully corrected. So well-known a living authority 
as Prof. Marsh figures as “March,” and it is with an 
effort that one recognises the ancient Chinese emperor 
“ Fo-hi” under the designation of “ Fo-Fli.” At p. 271, 
M. de Nadaillac yields to the common’ temptation of 
finding the name of the Nahua nation in the name of 
the country Anahuac, as if it meant “the country of the 
Nahuas by the water;” but this is grammatically im- 
possible, and indeed the etymology of 4-#zahkuac, meaning 
simply “near the water,” is quite indisputable. 

The interest felt by Americans in the antiquity of man 
on their continent 1s shown by the appearance of forged 
relics. The so-called “Lenape Stone” is one of the flat 
perforated stones known as gorgets, common in Indian 
graves, but on it is scratched a rude representation of 
hunters attacking a mammoth. When it was produced, 
Mr. Carvill Lewis at once called attention to the obvious 
point, that the mammoth is a palpable imitation of that 
of the cave of La Madeleine, whereas the hunters are 
imitated from the childish modern American Indian 
pictures on bark or deerskin. The artistic power of the 
men of the mammoth-penod is shown by its being un- 
consciously conveyed through the hand of so stupid a 
copyist. E. B. TYLOR 








PHYSIOLOGICAL PLANT ANATOMY 


Physiologische Pflansenanatomie im Grundriss dargestellt. 
Von Dr. G. Haberlandt. (Leipzig: Wilhelm Engel- 
mann, 1884.) 


HEN one recognises the immense importance of 
continually keeping before the student, the fact 
that from whatever standpoint the plant is + viewed, 
physiological considerations must never be lost sight of, 
one cannot but welcome the appearance of Dr. Haber- 
landt’s text-book on physiological plant anatomy, and one 
is disposed to do so with more than ordinary favour, 
recalling those chapters on physiological organography 
which appeared some three years ago in Prof. Sachs’s 
“Vorlesungen.” The subject ıs one to which Dr. 
Haberlandt has specially devoted himself, the present 
volume being in fact the most recent of a series of 
detailed publications. On this account it is not sur- 
prising to find that much Of the subject-matter is not 
new, and that of the twelve sections into which the 
book is divided five have already appeared in the article 
in Schenk’s handbook entitled “ Die physiologischen 
Leistungen der Phanzengewebes.” Dr. Haberlgndt’s aim 
on the present occasion is to publish as complete an 
account as may be, of the present history of the subject, 
and the great point upon which he insists, is that the 
whole anatomical structure and the mode of arrangement 
of the various tissues composing the plant, are simply so 
many illustrations of the phenomenon of adaptation to 
physiological needs. 

The first two sections are devoted to the consideration 
of the cell and the formation of tissues The third treats 
of the tegumentary system, and as far as regards the 
epidermis special stress is laid upon Westermaier’s.dis- 
covery that the epidermal cells serve for the storage of 


them down, leaving the reader to form his judgments on ' water, in addition to their well-known protective function. 
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The important influence, of cuticular wax and epidermal 
hairs upon transpiration is also discussed. 

In Section IV. the mechanical system 1s considered. 
With much of the subject-matter of this section we have 
been acquainted since the appearance of Schwendener’s 
classic “ Das mechanische Princip ;” but it 1s of interest 
to note that in the fungi, eg. Usnea barbata, evidence 
exists of a mechanical tissue which in the higher plants 
takes the form of sclerenchyma, collenchyma, and bast. 
The absorptive system includes roots, rhizoids, and lke 
structures ; attention being also drawn to the absorptive 
tissue of the scutellum. This organ in Brisa minor is 
peculiar on account of the pronounced development of 
the absorptive cells, and their striking resemblance to root 
hairs. 

Section VII. deals with the assimilative system, and 
one is much struck by the marked manne: in which the 
whole structure of the leaf illustrates the principles of 
which Dr. Haberlandt is the exponent. The palhsade 
layers are naturally regarded as being the chief seat of 
assimilative activity, and it is pointed out that the cells 
below these layers, which are of the nature of spongy 
parenchyma, and contain comparatively few chlorophyll 
grains, are distinguished by the remarkable manner in 
which they abut on to the pallisade cells. Their special 
function appears to be to conduct or absorb the products 
of assimilation, and to be the means of conveying them 
to other parts of the plant. They are in consequence 
designated as receptive or conducting cells (Aufnahme 
oder Sammelzellen). The infoldings which occur m 
numerous pallisade cells and are so well developed in the 
leaf of the various species of Pinus, have for their object 
tthe increasing of surface-area, and consequently also the 
toumber of chlorophyll grains in the cell. 

Some space is devoted to the consideration of the con- 
ducting system, which cludes the parenchyma of the 
cortex and pith, the medullary ray parenchyma, &c., the 
vascular bundles and laticiferous tissue. 

Dealing with the vascular bundles from the point of 
view of physiological anatomy, a special terminology has 
Ibeen adopted. The whole bundle is known as the 
Mestom, the xylem as the Hadrom, and the phlem as the 
Leptom. The idea of Mestom includes purely vascular 
Kissue, and excludes the mechanical sclerenchymatous 
and fibrous tissuee (stereom), consisting usually of 
prosenchymatous cells (stereifles), such as occur ac- 
companying the bundles of most monocotyledons. Dr. 
Haberlandt’s experiments demonstrate that ın the moss 
stem the central strand of tissue is to be regarded as 
consisting of rudimentary hadrom, having for its function 
the conduction of water. To the layer surrounding the 
wascular bundle in roots, &c. (endodermis of De Bary) is 
ipphed the term “protective sheath,” or “ protective 
ayer,” on account of its function with relation to the 
sundle ° X 

For a more complete understandıng of the nature of 
aticiferous tissue we are agai indebted to Dr. Haber- 
andt, whose observations upon this point appear to be 
of extreme importance. These observations demon- 
strate that in many of the thick-leaved Euphorbias, those 
sortions of the laticiferous cells which enter the leaf 
yecome repeatedly branched in the leaf-tissue, and in 
such a manner that the extremities or blind ends of these 


branches abut directly on to the pallisade parenghyma 
cells, and are thus brought into the closest possible relation 
with the sgat of greatest assimilative activity. "The 
natural inference as to the function of laticiferous tissue 
has consequently everything to be said in its favour. 

In Section IX. the intercellula: space system ıs dealt 
with, and the various forms of stomata and their me- 
chanism described. Much impoitance must necessarily 
be attached to this system when one bears in mind the 
relation of transpiration and gaseous diffusion to plant- 
hfe. The remaining sections are devoted to the secretory 
and excretory organs, and to the phenomena attending 
the normal and abnormal mode of increase in thickness 
of the stem and root. 

The few 1emarks that have already been made are 
sufficient to show that the book contains numerous points 
of much interest. It 1s, moreover, carefully written, and 
furnished with a copious bibliography. af 

We cannot conclude this review without pointing out 
as Dr, Habeilandt has so fitly done, the importance of 
recognising that in every system there ıs not only the 
chief, but also the subsidiary, function, and that in con- 
sidering any one of them which 1s especially significant, 
the less pronounced but still existing functions must be 
kept in mind. By such means alone will the true 
advance of physiological anatomy be maintained. 


WILLIAM HEDLEY 


William Healey, the Inventor of Railway Locomotion 
on the Present Principle. By M. Archer. Third 
Edition. (London: Crosby Lockwood and Co., 
1885.) 

N this little book the author endeavours to place on 

record more exact facts with regard to the invention 
of the locomotive, and to give prominence to the name of 
the man who first made the locomotive a practical and 
financial success, 

Richard Trevithick ıs perhaps the only man, before 
Hedley’s time, who narrowly missed the fame now 
accredited to Stephenson and Hedley. In 1808 Trevi- 
thick constructed a circular railway in a field, now 
forming the southern half of Euston Square. On this 
railway he placed a locomotive of his own construction, 
having flanged wheels, a tubular boiler, and a vertical. 
cylinder, dnving by means of a cross head the hinder pair 
of wheels, This engine was attached to a coach, and the 
few people who would venture in ıt were taken round the 
railway at so much per head. After running for a few 
weeks, a rail broke, causing the engine to leave the 
raus, and turn over on its side. At this time Trevithick 
had expended all his means, and was compelled to givg 
up his endeavours to convince the public of the many 
advantages to be obtaingd from the use of the locomotive ; 
had he been backed up by influential men, no doubt he 
would now be known to fame as its inventor. 

Many men before Hedley’s time had tried their utmost 
to make a workable locomotive, such as would supersede 
horses on a colliery railway. Trevithick Blenkinsop,® 
and Chapman all exercised great ingenuity in their de- 
signs, but success was as far off as ever, owing to the 
general idea prevailing that some mechanieal connection 
must exist between the engine and the railway, believing 
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that the mere adhesion between the smooth wheels and 
smooth rails was completely insufficient to prevent 
slipping. . 

In the year 1812 William Hedley was viewer at the 
Wylam Colliery, and in order to reduce the working 
expenses he endeavoured to construct an engine to haul 
the coal waggons from the colliery to the river, and to do 
it cheaper than by horse haulage. At this time he had 
a knowledge of what others had done in this direction, 
but was forcibly impressed with the idea that the weight 
of an engine was sufficient for the purpose of enabling it 
to draw a train of loaded waggons. After having made 
successful experiments to prove the idea correct, he set 
to work and constructed his first engine, which, when 
completed, did not prove a success owing to shortness 
of steam, and a second one was made. The second 
one, the well-known “ Puffing Billy,” was put to work in 

ay, 1813, and was a complete success, This may be 
safely called the first practical and efficient locomotive 
ever constructed. It had a return-tube boiler of wrought 
iron, vertical cylinders, and was placed on four wheels. 
Very soon after the engine commenced to work the 
exhaust steam was turned into the chimney to create a 
blast on the fire. This engine worked nearly continuously 
until 1862, when it was bought, and has now found an 
honourable resting-place in South Kensington Museum. 

Puffing Billy was put to work in 1813, nearly a year 
before Stephenson’s first engine was tried at Killingworth 
in 1814, thus proving without doubt that Willam Hedley 
was the first man to construct the first practically suc- 
cessful locomotive engine, and the first economical substi- 
tute for animal power. 

It should not be thought that our author claims for 
Hedley the fame of being the first to develop the railways. 
Puffing Bully was at work sixteen years before the cele- 
brated Rainhill contest took place, and ten years before 
locomotives were allowed to work the goods traffic on the 
Stockton and Darlington Railway. 

Stephenson’s success may be dated from the Rain- 
hill contest in 1829; and he was one of the first 
men to bring the present railway system forward and 
develop it. At the same time William James must not 
be forgotten ; he surveyed the Manchester and Liverpool 
Railway before Stephenson was placed in charge of the 
Railway Works, and had it not been for a difference of 
opinion on certain technical points, William James would 
have been the engineer of the lme until open for traffic. 
Again, William James went to see Stephenson’s engine, 
before Stephenson came to Liverpool, finding him an 
intelligent working man and the engine a success, he 
brought Stephenson to Liverpool, where he eventually 
commenced his successful career, 

The author is to be congratulated on having proved his 
case, and in the preface he truly says: “ Without William 
Hedley, George Stephenson might have lived in vain. 
It was Wiliam Hedley who gåve the locomotive its life 
and power, and made the work of other men possible.” 

The book is very interesting, and is useful as a book 

° of reference,*the appendix containing extracts from the 
opinions of many writers, and letters from men able to 
give information on the subject. This little book will 
prove useful tt all who wish to know the facts concerning 
Willam Hedley and his inventions. N.J. L. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsiblefor opinions expressee 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letter. 
as short as possible. The pressure on his space is so grea 
that it is impossible otherwise to insur? the appearance ever 
of communications contatning interesting and novel facts.| 


Shotfiring in Mines 


For some time past I have been conducting a series of shot 
firing experiments at Dowlais and elsewhere on behalf of the 
Royal Commussion on Accidents in Mines. Towards the enc 
of August last Prof. C. G. Kreischer, of Freiberg in Saxony. 
visited me at Cardiff for the purpose of conferring with me om 
the coal-dust question. The experiments at Dowlais have ə 
direct bearing on that subject, so, after pointing out to Prof. 
Kreischer the perfectly private nature of the investigation and 
the delicate position in which I would be placed were the result: 
allowed to transpire through any channel other than the Roya 
Commission, and having received his assurance that such a con- 
tingency was impossible as far as he was concerned, I asked 
him to accompany me to Dowlais, so that he might witness some 
of the experiments on August 28 and September 1. 

On the second (?) da Prof. Kreischer asked my permission tc 
write to his friends in Germany, esting that they might make 
a few similar experiments privately in an apparatus that had 
been set up at Zwickau, at the expense of the Saxon Govern 
ment, for the purpose of conducting a series of experiments witt 
coal-dust. He again assured me that no publication of result: 
would take place until after those obtained here were made 
known, and offered, if I had the least doubt as to the integrity 
of his friends, not to put it in their power to anticipate ou» 
results by not writing to them at all, 

I did not feel justified in resisting such an appeal to my trust 
fulness, and agreed to his proposal. 

A few days ago I received the following letter, which I shal 
be glad if you will kindly publish, along with my answer. 

Su F. A. Abel ıs the inventor of the dynamite water-cartridge 
and not myself, as might be inferred from the article m 
Gluckauf. W. GALLOWAY 


Freiburg, October 2, 1885 


HOCHGERHRTER FREUND.—Es war mir unmoglich wiede 
nach Cardiff zuruckzukehren da wir uns zu lange im Durham» 
reviere aufgehalten hatten und die Zeit meiner zulassigen Bleiben 
in England sich allzusehr dem Ende zuneigte. Leider bin ick 
dadurch um das Vergnugen gekommen noch einmal mit Ihnen 
personlich verkehren Pa konne, doch hoffe ich, dass wir uns bal» 
emmal wieder sehen, vielleicht in Zwickau. 

Die Schiessversuche mit Wasserbesatz und Pulver-———de 
Versuchsstrecke haben sowohl in Zwickau als auch ix 
Neunkirchen zu guten Resultaten in so fern gefihit als di 
Gasen nicht entzundet wurden. Versuche mit Pulver une 
Wasserbesatz in der Plauitzer Kohle grgeben aber in so fers 
keine guten Resultate, als die Schisse Ra werfen 

Leider hat Assesser Nonne, welcher den Versuchen beiwohnte 
ganz gegen unsere Verabredung sogleich die Resultate) diese 
ersten Versuche in emer kurzen Notiz ım Gluckauf veroffent 
licht, jedoch ohne ihre Proritat zu nah zu treten, da Sie besonders 
darin erwahnt sind. Ich hatte ausdrucklich vor jeder Publica 
tion gewarnt ehe die Ihrge nicht erschienen sey, ein ordinare: 
Character kummert sich aber um so etwas nicht. 

Bei spaterer Veroffenthchung der Zwickauer Versuche kanı 
eventuel darauf Bezug genommen werden. 

Nochmals fur alle Liebe und Freundschaft, die sie muir so 
vielfaltig erwiesen haben bestens dankend, 

Verbleibe ich mit Rerzlichem Gluckauf, * 
Thr, 
Ergebenster, 
C. G. KREISCHER 
Herrn Bergingenieur Galloway, Cardiff 


Cardiff, October 9, 1885 
DEAR PROFESSOR KREISCHER,—I have received your lette 
of the and inst. I observe that the friends to whom yqu sent e 
description of the shot-firing experiments have violated the com 
ditions under which I gave you permission to make your com 


munication to them by already publishing their results, as 1 
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they were in some sort oyiginal. You mention as a kind of 
palliative that, although my priority is not distinctly admitted, 
my name ıs mentioned ın a prominent manner. 

Personally I consider this a very small affair. Long experi- 
ence of having my name mentioned in a similar manner, or 
mixed up with the names of others, or altogether omitted in 
connection with certain coal-dust matters in which I have un- 
deniable priority, has hardened me ; and I confess that this part 
of your letter gave me noconcern. But although I could afford 
to pass it over in this way as far as I am myself concerned, I 
cannot adopt the same course when the interests of some of the 
members of the Royal Commission on Accidents in Mines are 
also at stake. 

I must therefore ask you to give me a token of your good 
faith by restraining your friends from publishing anything further 
until the English Royal Commissioners shall have seen fit to 
make known the results obtained here. At the same time also 
I would suggest it as a simple matter of duty on your part to 
take immeliate steps to let it be known to those before whom 
your friends’ communications have appeared that the credit, if 
any, of the original investigations in this case rests with Sir 
Frederick Abel and Mr. W. Thomas Lewis quite as much as 
with me. Believe me yours very fai , 

W. GALLOWAY 

Herr Bergrath Kreischer, Professor der Bergbaukunde, 

Freiberg, Sachsen 





The Resting Position of Oysters 


In books on Conchology, such as Woodward’s ‘‘ Manual of 
the Mollusca” and Jeffrey's ‘‘ British Conchology,” it is stated 
that the oyster rests in the natural state on its left valve, which 
is the larger and more convex. In this respect it is pointed out 
the oyster differs from the animals belonging to the genera 
Pecten and Anomia, which rest on the right valve, the Anomias 
being firmly attached by muscle with the flat right valve applied 
closely to the surface of attachment. In his lecture on oysters 
at the Royal Institution, which was published in Nos. 1 and 2 
of the Enghsh Jilustrated Magasine, Prof. Huxley also states 
that oysters rest on the left or convex valve, the flat right valve 
acting as a kind of operculum. Examination of oysters from 
the Firth of Forth has convinced me that this statement is 
erroneous. I do not know on what evidence the current belief 
of conchologists is founded. The evidence which appears to 
me conclusive is that the mght flat valve is always quite 
clean, while the convex valve is covered with worm tubes, 
Styela grosstlaria, and Hydroids. The latter are in this con- 
nection the most important ; 1t would be impossible for specimens 
of Sertularia and Thmaria 4 or 5 inches long to grow, as I have 
found them on almost every oyster, ın the central of the 
left valve, if that valve were the lower in position. n examin- 
ing Pectens I found that they resembled the oyster in the con- 
trast between the surfaces of the two valves, the upper convex 
one being covered with Balanus and other fixed animals, the 
lower b almost clean. It is generally stated that the Pecten 
lies on its right valve ; ıf this statement rests on the evidence 
afforded by the condition of the surface of the valves the same 
criterion applied to the oyster leags to the same conclusion, that 
the right valve is the lower. Ihave never seen a young oyster 
in the attached condition: Huxley states that it is the left valve 
which is fixed ; in papers on the embryology of the oyster I have 
not yet been able to find any definite information on the point. 
Whether it is the right or left valve that becomes attached when 
the larva assumes the sessile condition I cannot therefore say of 
my own knowledge, but with regard to the adult oyster it seems 
to me certain that the current belief is caused by the repetition 
of an error. My attention was first called to this pomt by my 
assistant, Mr. John Walker, who tells me that the opinion of 
the fishermen at Newhaven is divided on the point, some saying 
that the convex valve, others thatthe flat valve, is the lower. 

J. T. CUNNINGHAM 

Scottish Marine Station, Granton, October 14 





Two Generalisations 


Two generalisations seem to have been staring us in the face 
for some time, and yet I have seen no one give them a look of 
recognition ; they may be phantasms, but they seem solid 
enough :— 

(1) That the number of elements is infinite ; the most readily- 
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formed types of ethereal vortices being the commonest, but our 
knowledge of them being only limited by the scarceness of the 
more complex forms, and not by any limit to the infimte varie- 
ties of complexity that may exist. Theu relative commonness 
being analogous to the relative sizes of the bodies of the solar 
system ; a few large, and always recognisable, and a greater 
number of examples as we descend in size to mere meteors. We 
already see that there are far more rare elements known than 
common ones. 

(2) That the reduction of an electric current to heat in an 
imperfect conductor is solely due to the independent heat- 
motions of the molecules, which check and divert more and 
more of the current as their motions are larger ; if there were 
no pre-existing heat-motions there would be nothing to resist a 
complete transmission of the current motion, and hence there 
would be no limit to conduction at the zero of temperature ex- 
cept the cohesion of the material. 


Bromley, Kent W. M. FLINDERS PETRIE 





Meteors 


ON the morning of October 13, at 2h. 26m., I saw a fine 
meteor giving a bright flash at the end point and leaving a streak 
for about 12 seconds. It shot from the Lynx towards the 
poiters in Ursa Major, and while carefully fixing its direction 
relatively to the stars near, another conspicuous meteor, about ` 
as bright as Jupiter, crossed the lingering streak in a path but 
slightly inclined to it and of nearly similar length. I have never 
before observed two large meteors almost simultaneous and with 
paths so nearly identical. 

I subjom the observed paths of these meteors, also of five 
other bolides recently noted here during the progress of my 
habitual watches for shooting stars :— 

Path 


1885 G.M.T. Mag. From To Length Radiant 
h m, ° ° o o, o o 
Sept. 9 1548 U 149 +82 152 +64 18 335+7I 
» I5 I5 H y 37 + 6h 2644+ 7 I% 70+ 
Oct. 7 10 51 y 514 +22 7iġ$+24 I8 3I +I 
» 8 15 9 UB 155 +53 162ġ+464 8 gts 
» I2 14 26 Q IIQ +5I I§I +604 20 8+1 
» I2 1426 UY  I1I19ġ+50 143 +604 164 103+33 
» 1 1635 2% 213 +47h 226 +41 II 143449 


The radiant points are derived in each case by combination with 

many other meteors registered on about the samé nights. I 

have seen 357 meteors since early in September, and those 

selected in the above table comprise all the brighter specimens 

estimated to equal Jupiter. W. F. DENNING 
Bristol, October 17 





Statigrams 


THE increasing use of graphic representations of statistics by 
means of lines, areas, &c, seems to render it convenient to 
have some word which would specially designate di s 
exhibiting the progress and tendencies of the numerous tables of 
figures which do not pretend to strict scientific accuracy. The 
word diagram is used in most elastic senses and by all sorts and 
conditions of men. 

May I suggest the word s/atigraph as a definite and con- 
venient one for adoption? This might be sometmes shortened 
to graph, whereas statigram, if preferred, would not admit of 
this abbreviation. Most, if not all, graphic results of statists, 
economists, anthropologists, &c , might thus be termed graphs, 
whilst mathematicians and the experimental men of science would 
be left with the use of their own words, such as curves, indicator 
diagrams, &c. Each class would possess its own degree aad 
limits of accuracy: mathematical precision and the doctrine of 
energy would apply to the latter, but graphs would be under- 
stood to involve human elements with intricate factors whose 
recognition or relationships the statistics are intended to elucidate 
and compare rather than to*define and measure. 


12, Meiton St., Oxford J. F. Heys 





THE GEOLOGICAL SURVEY OF BELGIUM ° 


PROBABLY no country of Europe has had its geology 
more attentively studied and mapped than Belgium. 
From the early labours of the veterah and pioneer 
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D’Omalius down to those of Dumont and his contempo- 
1aries,* the structure of this countiy has engaged the 
attention of many able observeis, and in its broad features 
is noW well known. The map of Dumont, of the scale 
of 1-160,000, is one of the most excellent geological repre- 
sentations of any part of the European-continent. But a 
good many years have passed away since its publication, 
and though it remains essentially accuiate, it is now 
capable of improvement as regards details. Accordingly, 
after many discussions of the subject, a Commission was 
appointed to undertake a more detailed and exhaustive 
geological investigation of the countiy. This Commission 
consisis of five members of European reputation, viz, 
M. Buialmont, Inspector-General of Engineers, one of 
the most distinguished engineer officers in Europe; M. 
Maus, Honorary Director-General of Bridges, Roads, and 
Mines, who made the preliminary plans for the piercing 
of the Mont Cenis Tunnel; M. Stas, the well-known 
chemist; M. Liagre, Perpetual Secretary of the Royal 
Academy of Belgium, who measured the geodetic base- 
lane of Belgium ; and M, Houzeau, Director of the Royal 
Observatory, whose wntings on geological geography are 
widely appreciated These able and thoroughly repre- 
sentative men of science were constituted as a Board of 
-Control by which the operations of the Survey were to be 
governed, the practical carrying out of the work being 
placed in the hands of M. Dupont, Director of the Royal 
Museum of Brussels—a geologist of established reputation. 

The work was begun in 1878 with the topographical 

map of the Engineer Department on the scale of 1-20,o00th, 
or, roughly, about 3 inches to the British statute mile 
It was estimated that the survey of the whole of Belgium 
on this scale would be completed in seventeen years from 
that date. This detailed map is divided into 430, or, ex- 
cluding the frontier sheets, as sheets. Each of these 1s 
oblong in form, comprising an area of 10 X 8 kilometres, 
or 8000 hectares, or neatly 20,090 English acres. To 
produce upon this larger scale a map which should be 
only an enlargement and rectification of that of Dumont 
was very far from the object of the Commission It was 
determined to adopt a monographic method of surveying 
Each rmportant geological system or group of formations 
has been entrusted to one or more specialists, who have 
pen particular attention to its investigation, and who 
ave been charged with the duty of tracing the same 
system or group completely across the country. Each 
geologist is furnished with two assistants who detach 
rock-specimens, collect fossils, make borings, and in other 
ways save the tıme and labour of the officer under whom 
they serve. Every actual outcrop of rock is marked on 
the map, and where the rock 1s fossiliferous the fossils are 
noted and the various paleontological subdivisions of the 
strata are traced, the collector being afterwards sent 
back where more ample collections are thought necessary 

It was from the first determined that the detailed 
geological map should be not merely a scientific under- 
taking, but a work of as much practical utility as possible 
Special attention was accordingly given to the soils and 
subsoils, and care was taken to express upon the map the 
variations in the agricultural character of the ground. 
For greater exactness in this respect a system of boring 
was adopted. A stout auger was constructed which 
could be thrust a yatd or so into the ground and bring up 
samples of the soiland subsoil. “bhis instrument is made 
use of at intervals of 100 metres along the lines of tra- 
verse, so that the variations in the superficial layers can 
be accurately noted, 

To secure harmony in the work, each officer entrusted 
with the survey of a paiticular senes of strata from time 
¢o time confer@with his colleagues who are engaged on 
contiguous bands, and thus the general geological struc- 
ture of the country 1s worked out on a uniform plan. 

Up to the present time thirteen sheets have been 
printed off, and many more are in various stages of 









engraving and preparation. Itisbelieved that one-third 
of the entire work of the survey has been completed. 
The ordinary topogiaphical maps of the Etat-major are 
printed from zinc plates, and with their crowded contour- 
lines and rather blurred printing are but ill adapted for 
the insertion of further geological details and the recep- 
tion of colour. The Commission of the Geological Map 
accordingly decided to engrave this fhap on copper 
adding new 10ads and other features, but leaving out all 
non-essential topographical details. By this means an 
admirably clear base has been secured for the delineation 
of the geological structure, while at the same time copper- 
plate engraving has been introduced as a new industry 
into Belgium. Comparing the ordinary sheets with their 
geological equivalents we are struck with the great beauty 
and clearness of the latter. Even for every day topo- 
graphical use they are 1mmeasurably superior. 

One of the great problems of geological cartography 1s 
how best to pourtiay at once the superficial accumula- 
tions and the solid rocks that lg undemeath these. In 
this country it has been found practicable on the detailed 
six-inch maps of the Geological Survey to represent the 
surface-deposits by various kinds of stippling on the 
copper plates, the alluvia and the solid rocks being ex- 
pressed by tints of colour. On the one-inch maps, how- 
ever, which show the surface features by shading, this 
method cannot be employed. It has accordingly been 
necessary to issue two versions of each sheet of the one- 
inch map—one showing the solid 1ocks, the other repre- 
senting the distribution of the vanous drifts and other 
detntal accumulations. These maps are coloured by hand, 
and are often of great beauty, but of course are somewhat 
expensive, more especially as two editions are needed 
to complete the representation of each distnct. M. 
Dupont deserves the admiration of geologists for having 
solved this difficult problem ın an altogether novel way, 
and for having produced a senes of maps which 
will probably inauguiate a new departure in geo- 
logical cartography. Hus principle ıs to represent all 
the geological formations of a dact ancient as well 
as modern, upon the same sheet. As the superficial 
accumulations extend across much the largest area of 
ground, they are shown by various broad washes of colour 
over the tracts which they respectively cover. These 
colouis, though they necessarily spread over most of each 
sheet, are kept so subdued in tone that they do not 
interfere with the easy legibility of the stronger tints 
employed to denote the underlying solid rocks. Every 
actual outcrop of these rocks is marked by a patch of the 
colour chosen for the particular formation. We thus 
note at a glance the localities where the rocks of that 
formation can be seen at the surface. At these outcrops, 
signs are inserted to mark the dip, And any lithological 
or palzontological subdivisions which have been noticed, 
and regarding which a detailed legend on the sides and 
bottom of the map gives ample eaplanation. So far the 
map is merely a transcript of what 1s observed ın nature. 
But it 1s of course necessary to express the limits of the 
several rock-groups. And it is here that Me Dumont’s 
ingenutty 1s most remarkable. He shows these limits by 
dotted lines, the dots varying in strength according to 
the importance of the limit which they define, and by 
stiips of colour Each stage has its margin defined by a 
shaded strip of its characteristic colour where ¢he actual 
boundary ıs concealed, while where the junction of two 
stages or sub-stages 1s actually seen on the ground, the 
colours are not shaded, but of the full strength. The eye 
can thus easily follow the windings of such sub-division 
across the map, and can at a glance maik where the 
actual exposures aie to be observed on the ground. 

As the maps are chiomo-hthographed it 1s quite simple 
to secure harmony of tone and great clearness and 
accuracy. We at once peiceive what is actual observa- 
tion and what is inference. Oneis put in possession of 
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the data on which the geological boundaries have been 
traced, and can thu$ judge where and how far these are 
conjectural. Weare not aware of any other published 
maps where this confession has been so frankly made. 

The pale yellows and greys adopted for the superficial 
deposits cover so much of each sheet as to show at once 
how large a part of the ground is occupied by them. The 
detrital matexial is traced up to its source upon the table- 
lands, and being of poor agricultural value its colour on 
the map shows where farming operations are least likely 
to be successful. Where observations by boring or 
otherwise have been made on the nature of the soil and 
subsoil these are marked on the spot by the requisite sign, 
and as the borings are numerous these indications abound 
all over the map. 

Dunng the progress of the work improvements have 
been made in the methods of surveying and also in the 
modes of expressing geological details on the maps, In 
the Brussels area, for example, besides the ordinary 
borings into the soil and subsou, deeper borings have 
been made to ascertain the nature and succession of the 
strata underlying the uppermost deposits. Messrs. Rutot 
and Van den Broeck, two of the staff, have invented an 
ingenious instrument with which they can ascertain the 
nature of the formations down to a depth of even 10 
metres, By its means they have pierced below the sub- 
soil in all directions, and have accurately traced out the 
areas of the younger deposits around Brussels. The 
results obtained by them at each boring are clearly en- 
graved on the map; so that at numerous points all over 
the district the farmer, the water-engineer, the railway- 
contractor, the quarryman, and others can learn precisely 
through what layers they must pass in any cutting or 
excavation beneath the surface. By another ingenious 
device, the section of each artesian well at Brussels is 
represented on the map beside the position of the well, 
and so clearly that the succession of rocks bored through 
may be taken in by the eye at once. 

Each sheet of this detailed survey is so crowded with 
information that to those who have been accustomed only 
to the ordinary style of geological map-making it may at 
first sfem a little confused. But if any one will take the 
least trouble he will soon find that the confusion is only 
in appearance. No maps have yet been published in any 
country giving so large an amount of accurate information 
with such clearness and precision, and where the actual 
facts are kept so clearly apart from inference. These sheets 
are not wall waps to be looked at from a distance, but 
detailed maps to be closely studied in the hand. And 
they will well repay an attentive study. There is awe 
no national Geological Survey in any part of the world 
which may not find in them some useful hint or suggestion 
for its own improvement. 

On completion of the detailed survey it is part of the 
original plan to prepare a smaller or wall-map like that of 
Dumont. But such a map is hardly needed ; at least its 
PR can well stand over until the whole country 

as been surveyed in detail by the methods so well con- 
ceived by M. Dupont. But besides the maps, the work 
of the Belgian Survey has included the preparation of 
ample explanations illustrative of the maps. Each sheet 
1s intended to be accompanied with an “ Explication” 
giving the detailed structure of the giound, descriptions 
of the rocks, natural sections, lists of fossils, and all the 
inform&tion required as sApplementary to the geological 
maps. A number of these memoirs have already been 
printed. Each of them contains fundamentally three 
sections running N. and S. across the formations, which 
in Belgium have a general E. and W. strike. These 
sections are described in detail, and full local 1eferences 
are given. The books are well printed, and the coloured 
plates of sections are excellent, while a novel attraction is 
given by the insertion into the text of coloured engraved 
sections of special localities. 
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None of the maps or explanations, though they have 
been ready for some time, have yet been published. They 
are to be seen, however, in some of the public libranes 
and mugeums in Europe. Belgium has every reason to 
be proud of them, and we trust that the delay in their 
publication will speedily be followed by the issue of the 
whole series now ready and by the completion of those in 
progress. It is impossible to over-estimate the practical 
utility of such a detailed survey in a country like Belgium. 
No time should be lost in pushing on and bringing to a 
conclusion a work which has been so admirably begun. 

ARCH, GEIKIE 





THE THIRD INTERNATIONAL GEOLOGICAL 
CONGRESS - 


HE third International Congress of Geologists 
postponed last year on account of the spread 
of cholera in southern Europe, has just been held 
at Berlin. Each successive gathering has far surpassed 
its predecessors ın numbers and in the representgtive 
character of its members, the numbers attendmg the 
meeting at Berlin being no fewer than 255. Of these of 
course the large majority were Germans, who mustered 
in all 163. Italy, however, furnished 18 representatives ; . 
Austria, 16; Great Britain, 11; France, 10; United 
States, 9; Belgium and Russia, 6 each; Sweden and 
Switzerland, 3 each; Norway and Holland, 2 each; 
Spain, 1; Brazil,1; India, 1; Japan,1; Poutugal, 1; 
Roumania, 1. The meetings were held in the buildings 
of the Reichsrath, or Parliament, the large room set apart 
for the deliberations of the Congress being that of the 
Lower House of Representatives, and no httle interest 
was taken by the foreign geologists in the names of the 
Members of Parliament inscnbed on the backs of the 
seats. The door also was pointed out from which the 
great Chancellor emerges to launch his philippics against 
the contumacious opposition. But the genius loct inspired 
no flights of eloquence nor much disputatiousness among 
the geologists. The use of French as the language of 
discussion was no doubt one effective cause of silence on 
the part of many members who would otherwise only too 
readily have made themselves heard. Under such 
circumstances the Latin races have of course & consider- 
able advantage over the Teutonic. One of the Berlin 
papers gave articulate expression to the complaint that 
in an audience nearly two-thirds of which were Germans, 
French should have been chosen, and great was the 
delight expressed by the German element in the Congress, 
when the Minister of Public Instruction, who officially 
welcomed the assembly, gave his eloquent and appro- 
priate address in German. But by common consent, and 
with much good humour, though often with a disregard 
for the claims of grammar, idiom, and pronunciation that 
must have been infinitely ludicrous to the French-speaking 
members, the international official language was used 
throughout the proceedings. 

The ostensible work of the Congress, which lasted 
nearly a week, may be divided into five parts. Of these 
the first in order of treatment and also of importance was 
the report of the Commussion entrusted at the previous 
(Bologna) meeting with the preparation of a geolggical 
map of Europe. During the four years that have elapsed 
since the Congress determined to undertake this work, 
satisfactory progress with it has been made. The topo- 
graphical outlines of, the map have been completed and 
engraved, and the Commission were able to show upon the 
wall a mounted copy of the outhne map. The materials 
necessary for fillmg in the geology have already been 
supplied for a large part of Europe, and it is eapeeted 
that in the course of next year the work will be so far 
advanced that proofs in colour of many of the sheets of 
the map will be ready. There can be no doubt that the 
preparation of this great map is the nfost important and 
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useful eee of the Congress. It is an eminently 
practical piece of work, with an attainable aim which 
unites the geologists of all European States in a common 
definite labour. The engraving and colouring of the 
map are carried on in Berlin. Judging from the present 
state of the engraving and from the scheme of colours 
adopted, we may confidently anticipate that the com- 
pleted map will be a singularly clear and beautiful speci- 
men of cartography, and will form a noble monument of 
international co-operation. 

The second subject, to which the Congress devoted 
most of its tıme, was the unification of geological nomen- 
clature. Reports had been received from different 
countries as to the names and classification of the various 
subdivisions of the geological record. But the wide differ- 
ences of opinion expressed in these reports showed how 
little prospect there was that anything approaching to 
unanimity on such a subject would be reached by the 
Congress. It is to be feared, indeed, that the endeavour 
to unify stratigraphical nomenclature all over the world is 
more Utopian than practical. Nature is not everywhere 
uniform, and it seems almost puerile to strive after a 
uniformity of classification and termmology which has no 
counterpart among the rocks themselves. The Congress 
itself appeared to realise this, for ıt wisely postponed the 
consideration of all questions about which there could be 
any serious differences of opinion, and adopted only those 
propos ions which nobody would controvert, and which 

dly required an international congress to settle. Thus 
it was agreed that the Archzean rocks should be divided 
into sections according merely to petrographical cha- 
racters and without expressing any opinion as to their 
relative age. The vexed question of the Cambnan and 
Sdurian classification was postponed until the next Con- 
gress three years hence. A day was spent in discussing 
the position of the Permian system, with the result of 
leaving it for the present where it is usually placed. The 
subdivisions of the Mesozoic and Tertiary rocks were 
rapidly enumerated, but no discussion of them was pos- 
sible in the time. In truth, it is difficult to see how any 
real effective discussion of these subjects can be attempted 
at the ordinary meetings of the Congress. The assembly 
is so large that probably only a fraction of the audience 
is really competent to express an opinion on the particular 
subject under debate. Some of the members who might 
contnbute most valuable suggestions are deterred from 
so doing by their timidity ın the use of the French 
language. To count the heads of so miscellaneous an 
audience and say that such and such are the decisions 
which it has voted can really carry little weight with the 
geologists of the world at large. Such at least was the 
opinion freely expressed among the members at Berlin. 
There was a very general feeling that the less the Con- 
gress attempts in the way of authoritative decision or 
legislation the more likely is it to carry on effectively 
othe functions which are of far more general importance 
and usefulness. 

Thirdly, the reading of communications on geological 
questions of general interest. Several good papers were 
read, but the thinned audience showed that this part of 
the programme was not very popular. There seemed to 
be ne careful selection of papers, for some of those that 
were read hardly deserved a hearing before an inter- 
national gatherig of geologists. If this section of the 

roceedings is retained, ıt might be well to invite before- 
hand a few men of acknowledged reputation to give dis- 
courses, each on his own subject. There would be a strong 
desire to hear the masters of the science, and if three or 
four of them of different nationalities could be induced to 
accede to this proposal, there would be no need for 
catermg among the rank and file of the assembly for 
po to filbup the time. 
ourthly, an exhibition of geological maps, sections, 
specimens, and médels. This collection was arranged in 
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the room of the Bergakademie, and proved a source of 
much interest and instruchon. The series of national 
geological surveys represented on the walls embraced a 
large part of Europe, and included some admirable ex- 
amples of cartography. Among the specimens special 
attention was given to those exhibited by Mr. Reusch, show- 
ing Silurian fossils in the crystalline schists of Norway, 
those of Dr. Lehmann illustrating his werk on meta- 
morphism, the wonderful group of amphibian remains 
shown by Prof. Credner, the series of fossils brought by 
Dr. Torell from the Primordial and Lower Silurian rocks 
of Sweden, various collections from different localities 
among the Cretaceous rocks of Germany, and a remark- 
able assemblage of specimens of northern rocks and fossils 
from the drift of North Germany, exhibited by Dr. A. 
Remelé, 

Fifthly, excursions to places of geological interest. At 
the close of the Congress a large number of the members 
proceeded ın a special train to Potsdam, and spent a day 
seeing the sights of that royal demesne. Next morning 
they started for Thale in the Harz, whence, under the 
able guidance of Prof. Lossen, they were enabled to see 
some of the more interesting features connected with the 
protrusion of the granite and the metamorphism of the 
surrounding rocks, likewise the succession of stratified 
rocks up to the Chalk, thrown against the flanks of the 
Harz. From Thale the party travelled to Stassfurt, and 
descended into the salt mines, which were illuminated 10 
its honour ; thence to Leipzig, where Prof. Credner acted 
the part of host and guide, and from which an interesting 
excursion was made into the Saxon granulite region. 

But it is not by its formal and ostensible proceedings 
that the usefulness of the Congress is to be measured. 
There was a widespread feeling which constantly found 
audible expression, that the opportunities it afforded for 
personal intercourse and exchange of views were amply 
sufficient to justify its existence and to give assurance 
that it would long continue. The discussions among the 
animated groups in the corridors and ante-rooms were 
much more vivacious and probably quite as conclusive 
as those held in the large room. But most useful and 
enjoyable of all was the nightly Anezpe held in some beer- 

oon. There in a thick and pungent atmosphere of 
tobacco-smoke, amid the clatterng of beer-jugs and 
shoutings for the Xe//ner, many of the foremost geologists 
of the Congress gathered together — stratgraphusts, 
petrographers, paleontologists, mineralogists— full of 
scientific enthusiasm and good fellowship. Loud and 
long were the debates in these dim retreats. Tongues 
that had been shackled by French articulation now shook 
themselves free in the unrestrained vernacular of the 
country. There were no reporters of course, and no 
record remains of the discussions. But the recollection 
of these evenings will not soon pass away from the 
memory of those who took part in them. Men from 
distant parts of the world who had only known each 
others writings, or at most had exchanged letters, were 
here brought face to face, and the foundations of many a 
pleasant and profitable friendship were doubtlesg laid. 

Great praise ıs due to the o ising Committee at 
Berlin, and especially to its indefatigable General Secre- 
tary, Herr Hauchcorne, for the arrangements made for 
the business of the Congress and the comfort of the 
visitors. Every detail seemed to have been carefully 
planned, and the result was ev{dent in the smooth working 
of the whole machine. It was a great gratification to see 
the venerable Dr. Von Dechen presiding over such an 
assembly of geologists, and to hear his reminiscences of 
the early days of European geology. The donhommie of 
the President, Prof. Beyrich, put everybody in good 
humour, and the active guidance of the former President, 
Prof. Capellini, contributed largely to the success of the 
Congress. 

The next session of the Congress is to meet in London 
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between August 15 and September 15, 1888, and Messrs, 
Blanford, Geikie, Hughes, and Topley have been 
nominated a committee to make the necessary arrange- 
ments, 





BOTANICAL EXPLORATION OF THE 
o CHILIAN ANDES 


E are indebted to the Kew authonties for the 

accompanying extract from a letter dated August 

21, 1885, addressed to Sir Joseph Hooker by Dr. R. A. 
Philippi, the Professor of Botany at Santiago :— 


“My son made in the summer during 110 days a 
voyage from Copiapo to the River Camarones, the actual 
boundary between Chil: and Peru. He went first from 
Copiapo to Antofagasta de la Sierra (26° 5’ lat., 27° 20° 
long., 3570 metres above the sea), where about 60 to 100 
people are living, and thence (nearly always on the high 
table-land of the desert at an elevation of 3500 to 4200 
metres) to Huasco de Tarapacá, from whence he de- 
scended to the tamarugal. The voyage extended over 
8 degrees of latitude. This high table-land is nearly a 
single bed of trachytic lava, on which are scattered a 
number of extinct volcanoes, three of which are higher 
than Chimborazo—viz. the Llullaillaco, 6600 metres (I 
was, on years ago, at its west foot); the Tumiza, 
6540; and the Pular, 6500 metres. There are many 
large salt lakes, several entirely dry. The vegetation in 
this easterly part of the desert is not so scanty as in the 
westerly, visited formerly by me, perhaps owing to a 
slight influence of the trade wind; and the water-places 
are more numerous and nearer one to the other. 

“ The number of species of plants brought home exceeds 
400, of which half are not described. Amongst them is 
one Polylepis (without flowers), found only in one 
quebrada, and Pilostyles Berteriz, a parasitic plant be- 
longing to the same family as Raflesia, found at the 
height of 3700 m.!—of course on an Adesmia. The 
three species of ferns are: Pellea ternifolia, Cheilanthes 
micropterus, and a beautiful Cincinnalis which seems to 
be new. The most numerous family is, of course, 
Synantheree, with 94 sp.; Graminee has 42 (among 
them a new species of Afunroa); Leguminose, 28-29; 
Verbenacez, 15; Solanaceæ, 28; Chenopodiacee, 15. 
Amongst these plants nine or ten must form, in my 
opinion, new genera. Some are very curious, as a 

erbenacea, which grows in small hemispherical tufts 
and has the aspect of a Synantherea, with sessile flowers 
and pappus. This pappus proved to be a deeply-divided 
calyx with long cilia. There is another genus which I 
took at first sight for a 7riéu/us. I hope that my age, 
my health, my eyes, and my time will allow me to draw 
up the generic diagnosis, at Jeast, of these plants.” 





KRAKATAO 


THE publication of the first part of Verbeek’s “ Kraka- 
tæ,” which chiefly contamed the Aégstory of the 
great erlption of 1883, had raised many expecta- 
tions regarding the promised description and discussion 
of the pàenomena then observed. In his completed work 
which contains 25 coloured drawings and 43 large and 
small maps, those expectations are fully realised. Im- 
mediately after the great o&ttburst of August, 1883, the 
Dutch Indian Government sent him to visit Krakatd 
and to investigate the causes and effects of this awful 
catastrophe, more sudden and destructive than the famous 
eruption of Vesuvius. The great facilities they placed at 
his disposal enabled him to do this in the most satisfac- 
tory manner, and the really beautiful character of his 
completed work reflects the greatest credit not only on ! 
the learned author, but on the zeal and public spirit of , 
the Dutch-Indian Government, who have aided him in | 


makıng so valuable a contribution to scientific van ita i 
So much interest has been taken by the general, public, 
as well asby men of science, in this remarkable eruption, that 
we feel cegtain they also will welcome this volume, since 
it is lucid in style and profusely illustrated. With an 
expression of his gratitude to various institutions and 
individuals who have rendered him valuable assistance, 
the author gives in the preface a list of the weights and 
measures, together with a summary of the most recent 
ideas that geological science has received from the 
Krakatdo eruption. 

Krakatd® itself lies on the point of intersection of three 

fissures or crac<s in the earth’s crust, and from this posi- 
tion is naturally exposed to volcanic disturbances, The 
earthquake of September 1, 1880, which damaged the 
lighthouse on Java’s First Point, probably affected the 
Sunda fissure and facilitated the entrance of greater 
quantities of water into the volcanic furnace underlying 
the Straits of Sunda. Accepting the theory that volcanic 
eruptions are caused by steam at high pressure, we have 
thus the probable explanation of the terrible outburst of 
1883. rom the observations of earthquakes in the 
Indian archipelago during the year 1883, ıt appears that 
the eruption was neither preceded nor accompanied by 
heavy shocks, It is even far from certain that any 
trembling of the surface took place at the time, since the 
vibration of the air caused by the explosion was sufficient 
to shake houses and crack walls, and thus might easily 
have been mistaken for earthquakes. The author further 
treats of the ejected materials ; their thickness, which, on 
some parts of Krakatd6é, amount to 60 metres; their 
size, ing from bodies of one cubic metre to the finest 
dust; the velocity with which they were thrown out, 
which must have been considerably greater than that 
of projectiles from the heaviest rifled ordnance; the 
elevation which they reached has been calculated at 
o kilometres, or nearly six times -the height~of Mount 
Everest, the highest mountain of the world, and the 
ashes have fallen over an immense area. From investi- 
gations made at fifty different places regarding the thick- 
ness of the fallen ashes and also the change in the depth 
of the sea around Krakatdd, M. Verbeek has calculated 
that at least 18 cubic kilometres of matter must have 
been ejected. To give an illustration: imagine a box of 
ashes as large as Hyde Park and as high as the 
dome of St. Paul’s, a hundred such boxes will give an 
a of the mass of matter thrown out by Krakatdd in 
1883. 

For three days after the eruption various ships to the 
westward found ashes falling on their decks; the names 
of these ships are given, as well as a map showing their 
exact position at the time. Mr. Verbeek believes that 
the finest partıcles, forced by the steam into the upper 
air, did not descend, but were carried westward by stron 
east winds, making twice the cırcuit of the earth and 
causing the phenomena observed at various places of a 
blue and green sun and moon. The passage of this 
cloud has been reported from islands and ships in the 
Pacific Ocean and its velocity must have been as great 
as that of a hurricane. After the steam and dust-cloud 
were dispersed over a wider area the beautiful red sunsets 
occurred, which were owing to the presence of such a 
large volume of aqueous vapour, while the blue and green 
colours of the celestial bodies were caused by the solid 
particles in the air. 

The author goes on to elucidate the geology of Krakatdé 
by two maps and four‘very instructive sections, showing 
its development during that number of periods. The 
first period was marked by the destruction of the great 
cone, probably 2000 metres high; dung the secogd 
period the peak Rakata was formed by a lateral eruption 
while in the third period two parasitic cones, Danau and 
Perbvewatan, were added, and these, by their successive 
eruptions, built up the island of Krakatdo. In the fourth 
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period two of these cones have been destroyed by the 
ternbleeruption of 1883. As our authentic records of 
Java only date back 300 years, we have absolutely no 
data respecting anything that occurred in thefirst three 
of these periods. We have accounts of an eruption of 
-the Perbvewatan in the year 1680 from two travellers— 
Vogel and Hesse—to which I drew attention m the 
Algemeen Dagblad van Ned. Indie of May 23, 1884; but 
they say nothing as to whether that crater was formed at 
that tıme or had been already active. After a rest of 203 
years the Perbvewatan became again active ın May, 
1883, and the Danau joined it in activity during the 
‘following June, forming the principal crater in the centre 
of the old volcano. In August, at the great eruption of 
‘the 27th, this part of the volcano was again destroyed ; 
the Perbvewatan and the Danau, with ibe northern half 
of Rakata Peak, disappeared, and the site of the old 
crater is now covered by the sea between the islands 
Lang, Verlaten, and Krakatdo, 

If the volcano resumes its activity, which is to be 
expected since the island lies on such a favourable point 
for eruptions, then small islands will appear between the 
three already mentioned. Krakatdd has been at rest 
since 1883, although it has erroneously been reported to 
be active. The roll of thunder and the flashing of light- 
ning over the ruins of the crater wall have been 
mistaken for the action of subterranean forces, while the 
volcanic dust swept off from the crumbling summit by the 
wind appears at a distance like smoke. 

A very curious and interesting feature of the recent 
eruption of Krakatdd was the ejection of fragments of 
underlying sedimentary rocks. The base of the Krakatdo 
volcano, and in general the entire bottom of the Straits 
of Sunda, consists of eruptive rocks of the miocene 
period covered with horizontal layers of diluvial and 
recent marine deposits, the materials of which have been 
derived-+em the various volcanoes in the vicinity, 

The first volume of Verbeek contained a valuable 
report from his colleague, Mr. J. A. Schuurman, on the 

henomena of the eruption of May, 1883, as observed by 

imself, and the second volume has a lengthy and minute 
description by the mining engineer, Mr. J. W. Retgers, of 
his microscopical examination of the ash which fell at 
Buitenzorg, and of the various substances thrown out by 
the eruption of 1883, as well as of the older rocks. 

A portion of the pumice which covered the sea after 
the eruption was carried westward by winds and currents 
and driven on the shores of various islands, even so far 
as the east coast of Africa. Another portion, which 
floated in the bays of Semangka and Lampong for several 
months, being driven in the beginning of 1884 by westerly 
winds along the coast of Java toward the Moluccas and 
Australia, is at present encountered in tbe Pacific Ocean 
between the Caroline and Marshall Islands. The author 
has calculated that this pumice will arrive on the west 
coast of America at Panama early in 1886, 

With regard to the spherical bodies of a calcareous and 
clayey nature, called “ Krakatdd marbles,” found lying 
loosely on the surface, Mr. Verbeek at first supposed 
them to have been formed by the rotary motion of 
particles ejected from the volcano, but as they were after- 
hie a found imbedded in ejected fragments of claystore 
and marls, this theory must be given up ; he considers it 
possible that there may have been concretions in the 
tufa, ere their presence in rock sometimes quite 
destitute of lme ıs certainly surprising, and this form of 
concretions has not been observed’ hitherto. 

The chemical analyses of the rocks of Krakatdd can be 
fully rebed upon, as they have been made by Dr. Cl. 
Winkler, Professor of Chemistry in the well-known 
Mining School of Freiberg, in Saxony. Dr. P, J. van 
der Stok, Director of the Meteorological Observatory at 
Batavia, proves that the disturbance in the position of the 
magnetic needle bbserved during the falling of volcanic 
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dust was due, not to the eruption, but to the presence of 
magnetite therein, since the disturBance only lasted during 
the shower of ashes, 

The low temperature observed at that time at Batavia, 
Buitenzorg, Kroe, Moeara-Doea, Bandar, and elsewhere 
was not due, according to hygrometrical observations, to 
the evaporation of the humidity of the ash; near the 
volcano and on ships in the vicinity ıt was oppressively 
hot, but the ashes thrown into the icy regions of the 
upper air and falling at a distance from the volcano had 
become cooled in their passage. Heavy electrical dis- 
charges occurred continually in the ash cloud around 
Krakatd®ó. On Java’s First Point and at Flat Point the 
lighthouses were struck by lightning. 

On Sunday, May 20, 1883, all Batavia was in great 
commotion as to the cause of the mysterious sounds and 
detonations which apparently came fiom the west and in 
fact did come from Krakatdd. At Serang and Anjer, 
which are situated much nearer to the volcano, no sounds 
had been heard. Again at Batavia on the morning of 
Monday, August 27, after the tremendous detonation at 
8h. 26m., the eruption seemed to have ceased; they heard 
nothing at all of another enormous explosion which took 
place between 11 and 12, as reported from Middle and 
East Java, The explanation of this curious phenomenon 
is that earlier in the morning an ash cloud like a gigantic 
lamp-shade settled over the volcano, extending as far as 
Bandong, and that the quantity of these ash particles 
floating in the air prevented the transmission of sounds, 
Above the ash cloud the detonations were transmitted in 
all directions, but naturally were most distinctly heard 
to the windward. The farthest points where the sounds 
have been heard are Doreh, in New Guinea, some points 
of Central Australia, among others the telegraph stations 
of Daly Waters and Alice Springs, the islands of 
Rodriguez and Ceylon. Accounting for the difference in 
time and taking the rate of transmission of sounds, the 
author has calculated for different places which grand 
detonation in particular has been heard. The detonation 
of Monday morning, sh. 30m., has been heard in Australia; 
that of 10h. 2m. a.m. has been heard at Banca, Billiton, the 
west coast of Borneo, the southern and eastern Givisions 
of Borneo, Bawean and Banda; that of roh. 52m. a.m. at 
Riouw, Middle and East Java, Bali, &c.; the last two 
detonations have not been noticed at Batavia and Buiten- 
iorg. The area within which the explosions have been 
heard is represented on a map; it amounts to one- 
fourteenth of the whole surface of the globe—a quite 
extraordinary transmission of sound over so large a space. 
From the vibrauon of the air caused by the heavy de- 
tonations houses, doors, windows, clocks which hung 
against the walls, objects which stood on cabinets or were 
suspended from the ceiling were set trembling; but the 
swinging movements given tọ hanging objects by earth- 
quakes have nowhere been observed. That some walls 
have been cracked, and houses been damaged so as to be 
no longer habitable, can be accounted for, according to 
the author, by the probability that they were already 
weak, and thus had an opportumity of showing it. 

The greatest air-disturbance caused by the eruption 
has transmitted itself as a regularly moving atmospheric 
wave, with Krakatdo as centre, over the whole earth ; and 
to the discussion of this entirely new phenomenon the 
author has devoted about seventy pages. With the 
assistance of very accurat® barograms from *Sydney, 
N.S.W., he calculated the heaviest explosion and fixed it 
at 10h. 2m. a.m. Krakatdd time. The same result has been 
arrived at by another calculation based on the markings 
of the indicator of the gasworks at Batavia. That mdi- 
cator marked fifteen oscillations, corresponding with as 
many explosions, of which the four severest occurred in 
the forenoon of Monday, August 27, at sh. 30m., 
6h, 44m, ioh. 2m, and roh. 52m, Krakata6é time. 
Of these four, that of roh. 2m. a.m. was by far the 
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eatest, and it is probable that the air-wave then 
ormed made the tour around the world, Forty places 

in Europe, America, and Australi are named where 
the disturbance of the air has been indicated by baro- 
meters, and with the help of these data the author 
has been able to calculate the velocity of the air move- 
ment, which bas been found to be considerably less 
than the velocity of sound at.o? C.; consequently the 
movements took place at a great height and in cold-air 
strata. 

According to the author’s calculation this air-wave re- 
quired 354 hours to make the circuit of the earth; it 
would have been of great interest to know just when the 
wave returned to Batavia, but, unfortunately, the diagrams 
of the indicator at the gasworks that might have marked 
such a return have been lost. 

Part of Chapter V. treats of changes in the sea-bottom. 
The sea now covers to a depth of 200 to 300 metres what 
was formerly the northern part of Krakatdd, and the small 
island called Polish Hat has also disappeared. Between 
the remaining islands, which are fragments of the old 
crater ring, an area has subsided of at least 41 square 
kilometres, or about 10,000 acres. Outside these islands, 
within a triangular space of 34 square kilometres, the sea 
is also deeper than formerly, so that altogether a surface 
of 75 square kilometres has subsided, which is clearly 
shown on maps 1, 2, and 4. 

The part orthe Peak which has disappeared must have 
been 1 cubic kilometre in size, and the fall of such a mass 
into the sea is quite sufficient to cause the great sea-wave 
which swept away thousands of human beings. Nowhere 
is there the slightest vestige of any upheaval, from which 
we may be certain that no seismic movement of the sea- 
bed has occurred. In Bantam and in the Lampong 
distncts, after the disaster, the remains of the macadam+ 
ised roads along the coast were everywhere as high above 
the sea as before, and soundings in Sunda Straits showed 
that no change of sea-bottom has taken place there. The 
shallower depth in the immediate vicinity of Krakatdo, 
and between Krakatdd and Sebesi, has probably been 
the result of fallen materials, to which also the islands 
Steers and Calmeyer, which have since disappeared, for 
the greater part, no doubt owed their existence. 

As the last of the phenomena which accompanied the 
eruption of 1833, the movements of the sea are discussed, 
as shown by the destructive waves which have made this 
catastrophe so terrible It ıs certain that the greatest 
wave of all started from Krakatd at 10 a.m., and that 
wave completed the destruction of Telok Betong, Anjer, 
and Tjiringin. This great wave had been preceded by 
small waves on Sunday afternoon at 6, and Monday 
morning at 6h. 3am., by which these places were already 
partly submerged and destroyed; but the really very 
remarkable pacnomenon was observed that not every 
wave reached all the places situated along the coasts of 
the Straits of Sunda. For example: the wave which 
destroyed on Monday moning, at 6, a part of Anjer, and 
at 6h. 30m. the lower part of Telok Betong, has not been 
noticed at Tjiringin The author explains this by the 
supposition that the preceding waves were not caused by 
the falling in of parts of the volcano, but by the enormous 
quantities of ejected matter that splashed into the sea. 
Suppose,on Sunday evening during the eruption of 5h. 7m. 
a large quantity was thrown out on the spot where Calmeyer 
lies, the wave thus formed was noticed everywhere around 
—at Merak, Anjer, Tjiringin, Beneawang, Telok Betong, 
and Ketimbang. if dunng the eruption on Monday 
morning (5h 30m ),the matter was thrown down on the spot 
where Steers lies, then the wave would be obstructed in a 
south-easterly direction by Calmeyer, and Tjiringin, lying 
behind ıt, be protected, whilst the wave would roll to 
Anjer, where it must have arrived a httle after6am In 
like manner, at the explosion of Monday morning (6h. 44m ), 
Anjer and Tyiringin were protected by Krakatdd, and 
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Telok Betong by Lagoendie, whilst Beneawang in.the Bay 
of Semangka was nearly destroyed; but the wave of 
10 o’clocx being of such enormous magnitude, swept over 
all obstacles. 

Most careful calculations fix the time of the formation 
of the great wave at 10 a.m., the same hour at which the 
heaviest detonation was heard, so that the ejection of a 
ee quantity of ashes, pumice, and mud, the 
rushing in of the sea upon the mass of glowing lava, and 
the falling in of half the mountain, must have taken place 
almost simultaneously. From the height registered by 
the tide-gauges at Tandjong-Priok on Monday at 7h. 30m. 
p.m. it is evident that Batavia narrowly escaped a second 
inundation. The data collected from all parts of the 
world regarding an extraordinary movement of the sea 
soon after the eruption, made it possible to compute the 
velocity of the great wave, and this velocity enabled the 
author to calculate the average depth of the sea along 
the path the wave travelled. In this way he has ascer- 
tained that the depth of the sea between Krakatdð apd 
South Africa must amount to 4200 metres; between 
Krakatdd and Rodriguez, 4560; and between Krakatd 
and South Georgia, 6340 metres ; which shows that west 
and south-west of Australia there must be a deep-sea basin, 
the existence of which has not yet been revealed by 
soundings. Mr. Verbeek considers that, if the irregu- 
larities of the tide noticed at Aspinwall happened at the 
hour reported, they were not caused by the Krakatdd 
wave, but by volcanic activity in the Antules; that wave, 
however, was observed on the coast of France, at San 
Francisco, and even in Alaska. Its velocity was so great 
that 1t reached Aden in twelve hours, a distance of 3800 
nautical miles, usually traversed by a good steamer in 
twelve days. 

It is greatly to be regretted that our knowledge of this 
phenomenon beyond the .Indian Ocean remains incom- 
plete, on account of the small number of tide-gauges on 
the Atlantic and Pacific coasts; the author suggests that 
this want shall be promptly supplied, so that in future no 
important movement of the sea shall escape notice. 

Chapter VI. is devoted to a consideration of the vol- 
canic phenomena which have been observed during the 
eruption of Krakatdo at other [places within or beyond 
the Indian Archipelago. Simultaneously the volcano 
Geenong Api, on the island of Great Sangi, the Merapi 
on Java, the weer on Sumatra, and also, it is supposed, 
a volcano in the Moluccas were in activity. A seismic 
movement of the sea-bottom occurred in the whole 
region of the Moluccas, which could not have been due 
to Krakatdo, and this movement has been noted by three 
tide gauges in the Straits of Madura. Over a large part 
of Australia, from August 27 to 29, more or less serious 
earthquakes were felt—a phenomenon the more remark- 
able because Australia suffers very seldom from any 
shaking of the earth. It is probable that sudden displace- 
ments of steam—perhaps of lava—occurred in the sub 
terranean cavities, caused by a change of pressure 
through the great discharge of lava and steam at 
Kraxatdé. We must therefore conclude that the under- 
ground recesses between Krakatdó and Australia are in 
some way connected, so that any change of pressurg in 
one cavity causes a change of pressure 1n the other. 

Even at pots in the neighbourhood of the antipodes 
of Krakatdo shocks and volcanic effects were noticed, 
and if, as ıs probable, some point in the Antilles was in 
activity, then evidentl¥ the whole surface of the earth 
during the terrible discharge of Krakatdé was agitated, 
and apparently the crust of our earth is not so solid as 
many of its inhabitants fondly imagine. e e 

The author maintais the doctrine that part of our 
globe remains still in a molten state, and he disputes the 
theory, which has been advanced, that the heat of the vol- 
canic furnaces is entirely due to local chemical] action. He, 
however, acknowledges that it 1s very difficult to explain, 
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why, dyring the Krakatdd outburst, the antipodes was 
more favourably situated for an eruption than the other 
volcanic regions of the earth. A similar tendegcy dunng 
former eruptions has not been recorded, and we must 
wait until another great outburst enables us to decide 
whether it is of any importance. 

The coloured drawings, twenty-five in number, are all 
by Mr. Schreuders, who accompanied Mr. Verbeek in 
October 1883, and give a faithful picture of the devastated 
regions as they appeared two months after the eruption. 
The most stnking picture is that of the stupendous wall, 
832 metres high, which was laid bare by the destruction 
of the northern part of the peak. No one who has gazed 
upon this grandest of nature’s rums can forget its solemn 
desolation. 

The careful typographical execution of the work 
reflects great credit on the Director of the Government 
Printing Office at Batavia. We can heartily congratulate 
the learned author on the successful completion of his 
most valuable and exhaustive work, interesting alike to 
thè scientific and general reader. 





ON THE COLOUR-SENSE 


THERE is an interesting paper in the Nineteenth 

Century! for February last in which the colour- 
nomenclature in the Homeric poems and that of the 
modern Hindústání language are compared with modern 
English usage. The writer traverses to a great extent 
Mr. Gladstone’s suggestion? that the ancient Greeks were 
deficient in colour-sense (f.e. compared with modern 
Englishmen), and propounds the idea that the natives of 
India have a keen colour-sense. 

It will be shown below that the use of colour terms in 
modern English is not only loose, but even incongruous. 
Illustrations will be taken from both the papers referred 
to, with additions from the author’s experience in India. 

Natural Objects.—Uniformity might surely be expected 
in the use of colour terms with bright-coloured natural 
objects. There is, however, no uniformity in their use, 
even when intended to be real colour designations ; and 
opposite and sometimes unnatural colours are—in a 
figurative sense—ascribed to a single object. 

Thus the colour of fresh blood and the tint arising 
therefrom in the healthy cheek and also in the blushing 
cheek (of a fair person) are probably among the most 
well-marked, definite, natural colours. Yet the blood it- 
self is styled dlood-red, gory, crimson, red, scarlet, whilst 
the healthy cheek is described as carnation, vermeil, red, 
ruddy, rosy, and pink, and the blushing cheek as scarlet, 
crimson, red, aflame (perhaps rather a heat than a colour 
term). These terms, though used as real colour designa- 
tions, are by no means synonymous, whilst in a figurative 
sense quite different and even unnatural colours are 
ascribed. Thus ġ/ue ood is used of aristocratic descent, 
black blood and white or pale blood of descent from dark 
or fair races. 

Again, healthy bile is bnght yellow, and a yellowish 
tinge in the “white” of the eye 1s often called a di/ious 
colour ; yet in the figurative sense black 1s ascribed to 
the condition known as melancholy, atrabiliousness, black 
bil 

The colour of good milk is so characteristic as to give 
rise to the term saz/k-whrte, whil& skim-milk or poor 
milk which has merely a blueish tinge 1s styled shy-d/ue. 

Again, the parts of the human @ye nd of a bird’s egg 
styled from their characteristic tint the w/sfe of the eye 
and the wArve of an egg, always bear the name of white, 
although occasiqpally ofa decidedly blueish tinge, stronger 
than that of skim-mulk. 

Colour is usually ascribed to the human eye from the 
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tint of the ins, probably as being the part most subject to 
colour-variation—e.g. black, dark, pink, brown, hazel 
green, blue, gray, light. Of these, black 1s loosely ap hed 
i . in the phrase d/ack-eyed) in the case of any Aak 
coloured iris, whilst green and d/ve are used in the case of 
a mere tinge of green or blue. 

On the other hand the phrase red eyes indicates either 
redness of the eyes (as from weeping) or a bloodshot 
state of the “whites,” whilst a d/ack eye implies only a 
dark-coloured bruise of the skin near the eye; green in 
the eye is a figurative expression implying freshness or 
ignorance, and preen-eyed is a condition ascribed to 
jealousy. 

The colour of sea-water varies from greenish (aqua- 
marine) to a deep blue (ultramarine) ; but a wide range of 
colour-names is applied to various seas—ey. the Black 
Sea, Red Sea, Yellow Sea, White Sea, and this in many 
languages. 

The colour of river-water varies from turbid yellow to 
blueish and colourless ; but in this case there is an equally 
wide range of colour-name—eg. Blackadder R., Black- 
water R., Red R., Orange R., Green R., Blue R., Blue 
Nile, Grey R., White R., White Nile, Whiteadder R. 

Human Colouring.—Colour-terms, applied to races of 
men, or to the complexion or hair, are loosely used to 
cover a wide range of colour. Thus dlack, dark, dusky, 
swarthy, and nigger (lrt. black), are applied to any merel 
dark skins; red and coppery to the whole of the No 
Amenican (so-called) Indians; wzte and pale to any fair 
skin. The terms dark and fair (shade- rather than colour- 
names) are loosely applied both to the complexion and to 
personal descnption. Thus any complexion darker than 
the average in a fair race, or fairer than the average in a 
dark race, is called dark or Jar respectively; the two 
terms being merely relative in this usage. 

Also among a fair race, a person with dark eyes and 
dark har is called darf, and one with light eyes and fair 
hair is called fair, without reference to complexion. 
Again, the terms red, carroty, fiery are often applied to 
hair which has merely a reddish tinge. g 

Among races of different complexion in the same 
country curious figurative usages of the racial colour- 
termsarise. Thus nigger (lit. black), black, dark, redskin 
are sometimes used by a (ruling) fair race to denote 
inferiority, and this usage is sometimes adopted even by 
the (ruled) dark race—e.g. occasionally by both negroes 
and natives of India. There is a curious restricted use of 
the phrase gord log (ří. fair people) in India to denote 
the British soldiery, but not the higher classes of 
English. 

Animal Colours.—Colour terms applied to animals 
have sometimes a technical meaning quite different to the 
fundamental colour. Thus dey and strawéderry, as applied 
to horses, are very different colours from those of the 
bay-leaf and stiawberry ; thus also the Hinddstdn{ term 
sabz, usually meaning green, denotes gray when applied 
to animals. Again, ved is applied to animals—e.g. cows, 
deer, foxes, squirrels, &c., whose coats are any sort of 
reddish-brown. A similar usage occurs in the Homeric 
poems—(¢.g. pourg and its derivatives), and in the Hindú- 
stání word /d/ (iit. ruby). ; 

Colour-terms are sometimes applied to animals, plants, 
&c., even when only shghtly affected with the named 
colour, to indicate a particfflar variety of the object in 
question. Thus a d/ve pigeon, fox, or rabbit, is only 
slaty blue; a white elephant is only spotted with white 

ink patches ; a d/cod orange may be only speckled with 
Diao markina ; a black lion and black leopard are only 
dark with black markings. Colours differing from nature 
are also ascribed to animals on signboards—e.g. black, red, 
blue, white lion; blue bear, &c.; thus also green man ; 
also (in cookery) a green goose. 

Artificial Objects—Among artificial objects, even of 
strongly-marked hue, colour-terms are often strangely mis- 
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apphed (sometimes "apparently by contrast with the 
E B N colour). Fus all wines which are not of 
some red tint are loosely styled white wines, though 
their real colours are various shades of yellow, golden, 
and orange. Again, light-coloured hats, usually ene 
grey, drab, or brown, are often styled wA##e hats, probably 
in contrast with the black chimney-pot hat so common in 
England. The colour-term green with the figurative 
sense of “fresh,” is applied to unseasoned timber and to 
freshly-quarried stone. 

Metals.—Whilst some few metals have a sufficiently 
striking colour to give rise to a special Cle a 
coppery, bronse, brazen, golden, aureine, steel-blue, leaden 
tron-grey, argent, silvery, the most of them have a general 
similarity of tint, and are loosely called whi/e (probably 
in contrast to the coloured metals), whilst a mere tinge of 
blue in some of them leads to their being called d/ue (e.g., 
lead, zinc, steel). 

Curious applications occur in trade names: thus, wAste 
metal is used of any cheap alloy resembling silver in 
appearance ; white brass ıs a whitish alloy of copper and 
zinc ; gray tron and white iron are cast iron whose frac- 
ture is grey or white ; whilst wire lead, sinc white, white 
arsenic are the white oxides of the metals in question; 
red lead is the red oxide of lead, and black lead is really 
plumbago (which resembles lead only in its property of 
marking paper); white, yellow, orange, and read, when 
applied to gold, denote alloys of gold in which the golden 
colour ıs modified s#gAtly in the directions indicated ; 
red-short is an epithet descriptive of malleable metals 
which are brittle when hot. 

Blue and Black.—There is a curious confusion between 
dark blue and black in both English and Hindústání. 
Thus, in English there are d/ue-dlack, invisible blue (both 
used of a very deep blue almost black), d/ack and blue 
(applied toa bruise), d/ack as ink and inky black (although 
most inks are nowadays blueish) often applied to rain- 
clouds (nimbus) and to the deep indigo blue of the deep 
sea, quite like the Hindústání ki ald pant (lít. black 
water) used of the sea. Dark blue cloth is by some (even 
by ladfes) habitually called d/ack; the writer has also 
known d/ackbernes miscalled d/aeberries (by a Scotch- 
woman), although d/ae is literally blue ; this is quite like 
the Hindústání word 44/4, which is used for both d/ack and 
dark. blue, especially in cloth. This confusion 1s curious 
m English, wherein the terms jet-dlack, jetty, coal-black, 
exist for a true black, In the melody, “ The Coal-black 
Rose,” the colour is attributed really to a person of the 
name of Rose. 

Physical States.—Colour-terms are applied to physical 
states, sometimes in an exaggerated sense (the name of a 
bright colour beipg ascribed to any faint tint of the same), 
and sometimes in a special and almost inexplicable sense. 

Thus we speak of the black death, as black as death, black 
looks, Ce as black as thunder, scarlet fever, yellow 
fever, jaundice, turning green with sickness, being beaten 
black and blue, blue with cold, a fit of blue devils, pale or 
white with iliness or with loss of blood. 

Mental, &¢., States —The connection of colour terms 
with mental and moral emotions, conditions, and actions, 
is curious and often inexplicable. 

Thus d/acé is associated with the idea of evil—e.g. the 
blackest of lies, black as sin, blackened with crime, as black 
as the duil; and also with degradation in both Enghsh 
and Hindtsténi—eg. to blacken one’s face (Hind. munk 
kdid karnd) implies disgrace in both languages. Again 
black, purple, crimson, red, scarlet, pink, livid, pallid, 
and white are all ascribed to rage; whilst crimson, red, 
and scarlef are also ascribed to shame, in both cases 
doubtless from their effect on the hue ofthe cheek. Further 
crimson, red, and scarlet are associated with crime 
(probably from their connection with blood), and also 
with sin generally—e. red-handed, sins as scarlet, the 
scarlet woman, &c. Next black, yellow, and blue are all 


used of depression of spirits—e.g. in the words mefancholy, , 
atrabilious, jaundiced, a fit of the blues. Again, green 
and verdgnt are used of the freshness of youth and of the 
state of a novice, and in this use both these colour-terms 
are oddly attributed to the eye; whilst green is also 
applied to (unusual) freshness in old age. The terms 
green, blue eg. a blue funk), pale, pallid, livid, ashy, 
gray, and white are all used as descriptive of fear ; simil- 
arly the words yAwpes (commonly translated green) in 
Homer and gard (commonly translated yelow) m 
Hinditstdnf are used of fear. - 

Again, blue is sometimes associated with religious feel- 
ing, and also with literary or scientific pursuits ute 
women, £g., diue-stocking. Lastly, white is associat 
with the idea of good (perhaps in contrast to black, which 
goes with evil), e.g. white lie (ie. a slight or venial lie), 
to be whitewashed (i.e. freed from debt), and extreme 
whiteness is associated with purity (probably from the 
pure whiteness of snow) eg. sins shall be as white as 
snow, white-robed angels, &c. 

Susmmary.—With such a looseness in the use of coldur- 
terms in modern Enghsh and Hindistdn{ as exemplified 
above, it seems (to the writer) that it is hardly possible 
to draw inferences as to the strength of the colour-sense 
in either the past or present from the (supposed) correct 
or incorrect application of colour-terms by other nations. 
Paucity of colour-terms 1s probably fair evidence of a 
poor colour-sense, whilst an abundance of the same is 
probably good evidence of a fine colour-sense. Viewed 
by this test, the colour-sense evidenced in the Homeric 
poems is certainly poor, and that of the natives of India 
is also poor compared with that of modern western 
nations ; as to the latter, it may be said that a great deve- 
lopment of colour-sense 1s now going on, and much more 
rapidly than in the past, judging from the frequent addi- 
tions to the stock of dyes and pigments of late years, 
especially since the discovery of aniline and its derivatives. 

Natives of India—The author of “Light from the 
East on the Colour Question” considers that there is a 
“highly-developed colour-sense among the natives of 
India,” and adduces the Indian coloured textile fabrics 
and works of art as evidence of this. This does not 
agree with the present writer’s experience from a resid- 
ence extending over twenty-three years in North India. 
The textile fabrics have certainly a good blending of 
colours ; the cloth dyes and colours laid on pottery and 
other art-productions are also often beautiful. But the 
cloth-workeis, dyers, potters, and other artisans in colours, 
and the educated classes, are the few among whom the 
colour-sense is well developed, and they are few among 
the 250,000,000 of India. The colour-terminology of 
Hindústání is poor, especially out of the classes above- 
named. Moreover, in the wiiter’s experience the eyesight 
of the uneducated masses in India is defective in every 
way. They have great difficulty in threading a needle, in 
reading small type or small MS., also in reading at all 
except in a strong light, in discriminating colours, and 
(strangest of all) in making anything out of a picture, 
engraving, or photograph. This last defect is at first 
sight most surprising to an Englishman: it would seem 
as if a certain “ picture-education” were necessary to 
develop a “ picture-sense.” A villager in India, ora uite 
uneducated servant, will sometimes examine a picture 
sideways, or even upŝide down, and will hazard the most 
incongruous ideas as to the subject, even when it 1s that 
of an object quite famñiar to him. 

ALLAN CUNNINGHAM 


ENSILAGE ° 2 
WE have observed with satisfaction, if we may be 

allowed to say so, the increasing attention which 
is being devoted to the subject of ensilafe in this country, 
not only in view of the importance of this method of 
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storing fadder as an auxiliary to the farmer, but because 
it evokes discussions which tend to the diffusion of the 
teachings of biologic science, and to widen the search 
after natural knowledge The harvesting of mpe crops 
has become stereotyped by custom 1eaching back into 
the dim past ; the practice of ensilage, on the other hand, 
involves a view of plant hfe which is not only foreign to 
our agricultural traditions, but 1s based upon less obvious 
teachings of nature, and it therefore demands a more 
intelligent cooperation of human industry. Notwith- 
standing these features, which make it a senous innova- 
tion, the unprejudiced acceptance of the system and the 
impartial spirit in which it 1s being practically investi- 
gated, testify to the growth of scientific culture amongst 
our agriculturists and to the general interest taken by 
them in the more recondite discussions of natural science 
which cannot fail to be widened by the study of the pro- 
found problems presented by the subject of ensilage. In 
contributing to the study of these we shall do so rather as 
observer than investigator, and as the text of our dis- 
cussion we shall take Mr. Fry’s excellent httle work on 
“ Sweet Ensilage.” Whatever the fate of the theory of 
the silo expounded by the author—and it is certainly a 
bold excursion into the zerra zncognita—he furnishes us 
with a good and clearly expressed working hypothesis 
for the regulation of the system to the production of 
“sweet ” ensilage, to which his efforts as an agriculturist 
have converged, he has sought a warrant in the teachings 
of vegetable physiology, and the theoretical account of 
the silo which has resulted may be stated in broad out- 
lines as follows :—The crop to be ensiled is cut in the full 
vigour of the growth of the plant; the tissues of the plant 
do not die, but continue to exercise their organic functions 
foi some time after being deposited in the silo. The rise 
of temperature which ensues in the silo is due to what the 
author terms “ intercellular oxidation,” or, from what we 
eet fiom the context, to the oxygen respiration of the 
cells. i 

In consequence of this increased temperature and its 
maintenance for a sufficient time, the cells of the plant 
are deprived of organic activity. The hfe of the plant 
under the restricting conditions of ensilation, induces an 
“intercellular fermentation,” which manifests itself in one 
direction by the thans-genetation of sugar into alcohol, 
the sugar being derived from the starch of the plant by 
hydrolysis. In regard to this function the author goes so 
far as to say: “ When these transgenerations ın the silo 
have been performed, the functions of the vegetable cells 
are at an end and they become inert and moribund.” The 
formation of acztic acid in the silo, as also of lactic and 
other acids, are refered to ferment actions. The para- 
sitic organisms present in the original mass are reduced 
to inertness by exposure to the elevated temperature 
pioduced in the silo, provided this 1s sufficiently high ; 
nor can they resume their functions when the temperature 
falls to within the Jimits favourable to hfe. The ensiled 
matter, therefore, having attained and maintained for a 
sufficient time this suicidal temperature, 1s thenceforward 
without the pale of organic change. If, however, from 
any cause—the author gives prominence to two: viz. 
insufficient robustness of the cells and too large a propor- 
tion of water, which conditions, e.g , are correlated in an 
immature growth—this critical temperature (at or about 
50° C.) should not be reached, then the contents of the 
silo will, on cooling, become the prey of the bacterial life 
which has survived, and is ready tô avail itself of favour- 
able conditions for active development The latter con- 
ditions determine the production of “sour” silage, the 
forper of “sweet. In the chapter on the chemical com- 
position of silage, in which analyses of vanous products 
are given, special attention is directed to the relatively 
high proportion of albuminoid to amide nitrogen in those 
which may be rarfged in the latter class, as indicating 
their superior feeding value. 
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As a necessary preliminary to our discussion of the 
phenomena of the silo, in which we shall follow the lines 
thus laid down by Mr. Fry, we will review a few of the 
more prominent features of the chemistry of plant hfe, 
which no writer on this subject can afford to leave out of 
consideration. 

That they have been considered, to some extent, in the 
account of the silo above detailed, is evidently due to Mr. 
Fry’s position as an agriculturist writing for agniculturists. 
The practical purpose of his investigation and description 
of oeae was only attainable by aming at a probable 
truth to the exclusion of the whole truth. Our attempt 
will be to do justice to such an aim and its results, at the 
same time to aid in maintaining the scientific perspective 
of the question. 

Many fruitless definitions of the supposed ultimate 
distinctions between a plant and an animal have from 
time to time been advanced ; and while the controversies 
to which they have given rise have but little interest to 
those who take the broader view of classification, still 
there are ceitain very marked distinctions between the 
vegetable and animal worlds, considered each as a whole, 
which are independent of all views as to their abstract 
import and of all attempts to reduce them to a typical 
expression. First, in regard to synthetical activity and 
the power of appropriating carbon and nitrogen—the 
characteristic elements of hving matter—the position of 
the vegetable world is anterior to that of the animal ; or, 
to attempt a definition, the synthetical work of plants is 
ultimate, that of animals proximate. Secondly, nitro- 
genous or proterd substances are not essential constitu- 
ents of the more prominent structures, #.¢. the fibrous 
skeleton of a hving plant, whereas the tissues of the 
animal are largely composed of such compounds. With 
regard to the functions of the protoplasm of the vegetable 
as compared with those of the animal oiganism, we may 
quote Michael Foster (“ Physiology,” 2nd ed, 343) :— 
“Tt is not unreasonable to suppose that the animal is as 
constructive as the vegetable protoplasm, the difference 
between the two being that the former, unlike the latter, 
is as destructive as it is constructive.” Thirdly the 
synthetic activity of plants does not cease with the 
cessation of life, but persists in some measure in 
the substances which it has built up. We use the 
term “synthetic” here in a wider sense. The vast 
aggregations of the vegetable life of past ages with which 
we are so familiar in so many forms sufficiently illustrate 
our meaning ; and the study of the everyday work of the 
redistributing agencies of Nature upon moribund veget- 
able matter, will prove the same refractory relationship— 
the possession of a power of resisting change under their 
influence not possessed by animal matter. Resolution 
takes place to a certain extents in degree depending upon 
the circumstances of its deposition, and the surrounding 
physical conditions, but there is always to be observed 
the tendency to accumulate the characteristic element 
carbon, at the expense of the oxygen and hydrogen ; we 
have every reason to regard the processes by which this 
result is attained as a self-contained re-arrangement of 
the matter and energy, localised in and by the plant 
during its life, and as the result, therefore, of the same 
activity. The life-history of a perennial plant also points 
to a high endowment of the molecules which are built up 
into its permanent parts; fôr these are not, as in the 
animal, subject to perpetual removal and renewal, but 
fixed and permanently localised. At the same time they 
run a long course of adaptation to the ever-changing 
condition of the structure which they compose, for 
which the necessary energy must be either cope 
or aboriginally supplied, or, as is probably true, bot 
conditions of supply obtain. The study of the che- 
mistry of liquification, and of the fate of moribund 
vegetable matter, therefore proves the possession of a 
high degree of intrinsic energy by plant substances, 
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and the tendency to retain this energy in the form of 
derived compounds ih which the carbon is proportionately 
accumulated. 

Let us consider this endowment of energy of plants 
from a pomt of view more nearly that of the subject of 
these remarks—viz, the formation of the seed in an annual. 
We take ıt that every cell ıs impressed with the striving, 
so to speak, tọ bring about this result. In regard to the 
energy necessary, again we may conceive a storing up in 
the earlier processes of elaboration, together with a con- 
tinuous supply from the external world. Supposing, now, 
the organic existence of the plant arrested by cutting 
during the period of inflorescence ; the one supply is cut 
off, but what becomes of the other, the intrinsic energy 
and tendency of the organised matter in this direction? 
Analogy leads us to conclude that it flows on, expending 
itself on an unattainable end, unul it fails from failure of 
the co-operative supply. 

Now if this account of the relationship of the matter 
and energy of plants is generally true, we think they 
demand first consideration at the hands of investigators 
of ensilage. Mr. Fry attributes the 1ise of temperature 
in the silo to “intercellular oxidation.” We think the 
term a good one, as it points to intrinsic oxygen ex- 
changes. But we gather from the context that the oxyda- 
tion referred to ıs at the expense of atmospheric oxygen. 
We think this qualification weakens the value of the term 
in diverting attention to a cause inadequate to produce 
the result. How much oxygen is contained or is supplied 
to the silo? Supposing it completely burned to carbonic 
anhydnde and aH the resulting heat effective in raising 
100 times its weight of water 30°C, in temperature, is this 
sufficient on the most favourable calculation to raise the 
whole mass to 60°70" C., the temperature which usually 
obtains? Why does the temperature continue to rise for 
some weeks after the crop has been ensiled, when from 
all causes the supply of oxygen must continually di- 
minish? Apart from these considerations the conditions 
of the matter in the pit are surely unfavourable to oxida- 
tion by atmospheric oxygen, chiefly in the impediments 
to gaseous circulation and the absence of light. As we 
wish tô confine ourselves to suggestions and to avoid 
statements of opinion, we do not hazard any conclusions 
on this point, but we ask for a comparison of the con- 
siderations drawn from the study of the intrinsic energy 
of plants with those from their relationships to the 
external world, in regard to this first phenomenon of the 
silo. 

In regard to Mr. Fry’s theory of “intercellular fer- 
mentation,” we again think the term conveys a wider 
truth than his exposition. As an agriculturist he recog- 
nises two main kinds of ensilage products—sweet and 
sour—and we haye already alluded to his account of their 
production, ° 

Now, on what does this terminology turn, in as far as 
it is correlated with the chemical composition of the silage? 
Upon quantities of certain constituents which are a small 
fraction of the whole. It 1s, on the other hand, an axiom 
with the chemist, in his study of reactions, not to be led 
away by‘issues which are obviously subordinate. From 
a number of considerations which follow directly from the 
previous discussion, the cellulose fabric of the plant 
studied comparatively with the changes which it under- 
goes in the silo, is best calculated to throw light on the 
general*nature and tenden@y of these changes. These 
changes involve a commerce of molecules, 1f we may use 
the expression, of which the appearance of small quanti- 
ties more or less of particular acids or other compounds 
are minor results. We prefer the term “ intercellular 
commerce” as less specialised than “ fermentation” ; and 
and in so far as the problems involved are essentially 
chemical, we think a study of the matter changes from 
this point of view in the order pomted out by relative 
quantity and permanence of relationship to the plant 


structure, 1s better calculated to elucidate the nature of 
these transformations. F 

In regard to sour ensilage, and the view of ıt as result- 
ing frone bacterial fermentation, we have little to say. 
The study of the life of such organisms under the very 
peculiar circumstances of the silo has been thus far very 
slender. From the later researches of Nageli and others, 
which have considerably modified the theory of anzrobic 
fermentation as propounded by Pasteur, we are inclined 
to attach less weight to this probable factor of the changes 
in the silo than Mr. Fry. 

Generally speaking, and as he admits, the whole 
subject needs a very exhaustive investigation, and as we 
would point out, on the widest basis, and altogether 
independently of its special beanngs upon agriculture 
The scientific method must be followed, even though in 

articular experiments the silage were rendered unfit for 
ood. The factors of the result must be caused to saat 
artificially that their influence may be severally measure 
The silo may be heated in any suitable way, the organic 
matter may be sterilised as regards parasitic germs, sub- 
stances may be added to modify the reactions, and many 
other and sumilar self-suggestive means employed to test 
particular issues. In conclusion we revert to our original 
text, and we congratulate Mr. Fry on having laboured 
well in a good cause. Asan agriculturist he has exceeded 
in hus investigations what was to be expected ; but in his 
endeavour to give a scientific account of the silo simul- 
taneously with the agricultural, we think he has disposed 
of the complications of the subject by repressing their 
consideration. Itis to the somewhat thankless task of 
reproducing certain of these that we have addressed our- 
selves, with the view, as already stated, of aiding to keep 
the subject in its true perspective. 





NOTES 

Tuomas Davipson, LL.D., F.R.S., of Muirhouse, Mid- 
lothian, died, from an attack of lung disease, at West Brighton, 
on the 16th inst., ın his sixty-ninth year. Dr. Davidson, who 
was so well known ın the scientific world, more especially for 
his work on the *‘ Fossil Brachiopoda,” was a Fellow of the 
Royal, the Geological, and many other learned Societies, foreign 
as well as British, In 1851 he began his description of the 
“ Bntrh Fossil Biachiopoda,” which has been published ‘from 
year to year by the Paleeontological Society, the concluding sup- 
plements having appeared in the last volume of that Society in 
December 1884. Numerous memoirs on similar subjects have 
been published in the 7ransactions of several scientific Societies. 
Recently Dr. Davidson prepaied a ‘Report on the Brachiopoda 
dredged by H.M.S. Chatngr dunng the Yeais 1873-76.” At 
the tıme of his death he was engaged upon a further monograph 
on recent Brachiopoda, the first part of which is now appearing 
in the Transactions of the Linnean Society. Dr. Davidson 
latterly 1esided at Brighton, and notwithstanding his other scien- 
tific avocations he devoted a considerable portion of his tıme to 
the perfecting of the town museum. 


PRESIDENT CLEVELAND'S invitation to Prof. Agassiz to 
assume the direction of the United States Coast Survey, has 
been hailed in Ameiica as an assurance that the new adminis” 
tration will encourage sgientific work, and 1s not indifferent to 
survey, but is desirous of placing it under a head whose name 
and character wouldebe mguarantee of success. The health of 
the Professor precluded his acceptance of the post; but beyoad 
this he 1s of opinion that the guidance of the Coast Survey re- 
quires an expert. The problems to be decidgd, the methody to 
be employed, the men to be engaged, should, he thinks, be 
determined by one who knows the business. Any,other person 
would be in danger cf failure. In concluding an article on the 
subject Srreuce says :—‘* The correspondence of Secretary Man- 
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ning and Prof, Agassiz is to us an assurance that science will not 
be retarde@l, and that scientific men wull not be slighted by any 
act of Pyesident Cleveland.” 


Science comments n a recent issue on an extraordinary state- 
ment published in certain New York and Boston journals to the 
effect that a committee which had been appointed to investigate 
the geological survey of the United States had found that 
illegal practices prevailed in the work of that department. It 
appears that no such committee ever sat; the whole was pure 
fiction, There was no report, no illegal proceedings, no exa- 
mination, The officer to whom it was said the committee made 
this report has no authority to appoint or superintend such a 
committee, and the whole story had its origin in the fertile bram 
of an imaginative newspaper correspondent. It is well that this 
should be understood in this country, in case the baseless state- 
ments referred to should have made their way here. 


Tus Annual Meeting of the London Mathematical Society will 
be held on Thursday evening, November 12, and will be made 
speial for the purpose of considering alterations in the rules, 
which will be proposed by the Council. At the same meetmg 
it will be proposed to elect Mr. C. Leudesdorf and Capt. P. A. 
Macmahon, R. A., as new members of the Council in the place 
of Dr. Hirst, F.R.S , and Mr. R. F. Scott, who retire. 


THE following are the conclusions of the Scientific Commis- 
sion appointed by the Spamsh Government to examine Dr. 
Ferran’s method of trating cholera patients. They are abbre- 
viated by the special correspondent of the 7¥mes in the cholera 
districts of Spain, writing from Valencia on October 12: (1) 
Dr. Ferran’s inoculations cannot be considered inoffensive. (2) 
The attenuation of the comma bacillus has not been demon- 
strated. (3) The prophylactic measmes conceived by Dr. 
Feran are empiric, for they aie in no wise governed by 
scientific .ules or Jaws. (4) By means of the vaccination the 
epidemic is propagated. (5) It is not demonstrated by the results 
ascertained that the inoculations secure immunity from cholera. 
(6) The individual during the first days following his inoculation 
is rendered more susceptible to contract any other form of 
disease, (7) This is due to the fact that the inoculation disturbs 
more or less profoundly the physiological equilibnum which it is 
so necessary to maintain during a penod of epidemics. (8) The 
results as seen by the Commission do not prove immunity from 
cholera. Neither is it possible to obtain conclusions from 
statistics relating to inoculations, because general laws cannot 
be deduced from isolated facts. 


Dr. QUAIN delivered the Harveian oration on Monday after- 
noon before the Royal College of Physicians. He set himself 
to answer two questions: first, why it is that among a vast 
num ber of persons, alike in ancient and in modern times, medi- 
cine has not enjoyed that high estimate of its value, as an art 
and as a science, to which it is justly entitled ; and, secondly, 
whether we have any grounds for anticipating a more satisfac- 
tory future for medicine, either in the security of the foundations 
on which it is laid, or m the consequent appreciation of it by 
the public. In the course of the oration Dr. Quain spoke of 
the progress of medical science before the foundation of the 
College of Physicians ; the advances made in om knowledge of 
etiology, especially in the practice of awesting the diffusion of 
disease by limiting the spread of contagion, and of improvements 
in our knowledge of pathology. Havimg Pinted out the pro- 
gress which science and art have made in every direction, Dr. 
Quain produced statistical evidence that the improvement has 
begn productive gf substantial iesults. In answer to the 
second question he quoted the words of “one of the most emi- 
nent of our statesmen,” to the effect that in a generation or two 
the medical profession would be fm in advance of the other 
yearned professions. 
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We lately quoted in NATURE, with a comment on the exceed- 
ingly unusual character of such an announcement from America, 
a statement to the effect that the Astronomical Observatory of 
Beloit College was being closed on account of want of funds. 
We are very pleased to learn from Science that this statement is 
quite erroneous. On the contrary, Prof. Bacon, the Director of 
the Observatory, states that new arrangements have been made 
for carrying on additional observations in meteofolozy, and that 
especial attention will be paid to solar and spectroscopic work 
with greater facilities than before. This, we may observe, is 
happily by no means a surprising or novel announcement from 
across the Atlantic, 


THE new School of Metallurgy which has recently been added. 
to the Birmingham and Midland Institute, was formally opened 
on September 24, when Prof. Chandler Roberts, F.R.S., de- 
livered a lecture on the Development of Technical Instruction in 
Metallurgy. Prof. Roberts pointed out how very recent has 
been the introduction into this country of systematic instruction in 
metallurgy. After referring to the important share which Dr, 
Percy has had in the development of metallurgical work in 
England, and to the steps taken by the Committee of Council on 
Education for its practical working, Prof. Roberts insisted on the 
importance of combining theory and practice, and referred at 
length to the methods adopted in the School of Mines. A full 
report of Prof. Roberts’ lecture will be found in the Chemical 
News of October 9. 


THE increasing efficiency with which electric hghting can be 
applied has recently been shown by Messrs. Woodhouse and 
Rawson, who, at a sarg at Guy’s Hospital, ht up the building 
with their incandescent lamps, worked off Faure Sellon accumu- 
lators, which were only delivered on the morning of the soirée. 
Equally efficient was the lighting supplied by the same firm at 
the Leicester Exhibition of the Sanitary Institute of Great 
Britain. It is certainly a great convenience that such temporary 
illuminations can be effected under almost any conditions. 


In an article on the use of the French Academy, Science 
says :—“‘ But, aside from all personal considerations, there re- 
mains a question whether an organisation like the Fiench 
Academy may not perform an important service to the country 
by giving its collective authority to the encouragement of ex- 
cellence in the use of language. May not its criticism of its 
own members, its jadgment of works presented to it, its be- 
stowal of academic honours, its election of associates, its public 
discourses, and its serious scrutiny of the vocabulary and phrase- 
ology of the language in their combined influence, be a very 
powerful agency in the promotion of literary excellence? May 
it not become a sort of schoolmaster to the nation, incapable of 
making good writers out of bad, but helpful ın discipline ? 
Who can tell what has been the net gain to France from such a 
society? Is the clearnes-, the precision, the symmetry, the 
finish of a good French style worth having? What would the 
German language be to the world if there had been a German 
academy at work for 250 years smoothing its roughness and 
insisting upon clear, unencumbered, and pleasing forms of 
expression ? ” 


Tue Calendar of the University College of North Wales, at 
Bangor, has just been published, Besides the usual infgrmatiou, 
exammation papers and lists, it contains a brief sketch of Lhe 
establishment of this college, which now enters its second year, 
and which promises to have a success worthy of the efforts by 
which it was founded. The thirst of the Welsh pevple for 
knowledge and for the education of their children is well known, 
and the introduction to the ‘‘Calendar” states that neve 
before m so short a period have so many pers ns, either in 
England or in Wales, subscribed towards a movement for the 
piomotion of higher education. In twelve months the list rose 
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| to upwards of 30,000/,, amd by the end of 1884 ıt had exceeded 


37,0002, 


We have received Prof. Rockwood's account of the progress 
in vulcanology and seismology in the years 1883, 1884, from the 
Smithsonian Report for 1884. Under Vulcanology he treats of 
the volcanic eruplions during the two years (dealing mainly with 
the Krakatoa eruption), and of the investigations of former 
volcanic activity. In seismology he divides his subject into 
earthquake lists of 1882 and 1883, special earthquakes of 1883 
and 1884, lists of former earthquakes, and theories of earth- 
quakes. In seismometry Prof. Rockwood deals with inst:uments 
and their records. The pamphlet, which should be a vade 
mecum for all engaged in investigating seismic phenomena, con- 
cludes with a bibliographical list of all the books and papers 


i, relating to the subject, which appeared during the two years 


under review. This list is surprising for its length and variety. 


VuIBERT’S Fournal de Mathématiques Elémentaires, which 
has had an existence of mne years in a lithographed form, com- 
It may be called the French 
schoolboys’ mathematical journal, for it is addressed specially to 
them, and all the solutions are contributed by them. It appears 


| fortnightly from October r to July 15, and the terms of sub- 


scription are very moderate. We have unfortunately in this 
country nothing to correspond to it, and it may therefore be use- 
ful to signalise its existence to mathematical masters. 


AT a meeting of the Council of the National Fish Culture 
Association held on Friday last under the presidency of the 
Marquess of Exeter, it was resolved to take immediate steps to 
conduct a series of investigations and observations on the ocean 
in regard to its temperature at various depths; also as to the 
habits of fish, their spawning grounds, their enemies, aud the 


‘ cause of their erratic migrations. The Duke of Edinburgh, it 


was stated, had much interested himself in the subject, and had 
obtained the cooperation of the Admiralty and Trinity Board 
in aiding the Association to carry out the observations with the 
view of promoting marine fish culture and undertaking it on a 


| thoroughly scientific basis, 


THE Severn Fishery Board have made arrangements with the 


' National Fish Culture Association to incubate salmon ova. 


When hatched out the fry will be placed in the waters under the 
control of the Board, which 1s doing its utmost to cultivate all 
species of Salmonidx. The National Fish Culture Association 
will, it is understood, render simular service gratuitously to other 
Boards, in order to assist in developing the inland fisheries of 
the United Kingdom. 


THE Institute of Chemistry has obtained a Royal Charter of 
Incorporation from the Privy Council, and it ıs intended to 
celebrate the occasion by a dinner on November 6. 


Tux following Penny Science Lectures will be given at the 
Royal Victoria Hall and Coffee Tavern, Waterloo Bridge Road, 
during the énsuing weeks.—On Tuesday, October 27, Mr. W. 
D. Halliburton will lecture on the ‘‘ Circulation of the Blood” ; 
on Tuesday, November 3, Sir John Lubbock will lecture on 
“Ants”; on Tuesday, November 10, Mr. W. Lant Carpenter 
will lecture on *‘ Electrical Fire Alarms in America.” 


A SHOCK of earthquake was felt at half-past seven o clock on 
the morning of the 13th m Granada and the surrounding country. 
The movement is described as a long trepidation, with a 
rambling noise, At Palermo a shock occurred on the mornmng 
of the 15th. A house, three storeys high, fell in, and a number 
of persons were buried ın the dæris. 


In connection with the Geneial Italian Exhibition held in 


Turin last year, the Italian Meteorological Society has just 
issued an interesting druchure on the present state of astronomical, 





physical, and meteorological studies in the peninsula, In these 
departments the show was thoroughly national, speciat promi- 
nence having been given to those branches which are at present 
most widely cultivated ın Italy. Thus in terrestrial physics full 
scope was given to seismology, vulcanology, and geodynamics, 
all which studies, owing to the special local conditions, have 
here been associated with some of the most illustrious names in 
science. Meteorology was well represented by specimens of the 
best apparatus from the chief meteorological stations in the 
country, and in astronomy the progress of all the local observa- 
tores was fully illustrated. Amongst the objects on view were 
astronomical, physical, and meteorological apparatus ; charts, 
maps, designs, photographs; printed and manuscript works on 
these subjects. Although still far behind some other countries 
in the production of scientific instruments, the display showed 
that ın recent times Italy has made considerable progress in this 
branch of mechanics. To illustrate the history of these sciences 
the exhibition included some curious old instruments associated 
with the names of illustrious pioneers, who laboriously prepargd 
the way now followed by their more fortunate successors living 
in better times and enjoying the advantage of more perfect 
apphances. The pamphlet contains a complete list of the 
ninety-one meteorological and geodynamic stations already 
established throughout the peninsula, as well as the names of 
exhibitors, to whom diplomas, gold and silver medals, and other 
distinctions were awarded. 


Mr. MELLARD READB’s presidential address to the Liverpool 


Geological Society was on ‘‘ The North Atlantic as a Geological ` 


Basin.” After discussing the form and nature of the ocean-bed 
so far as is disclosed by the latest soundings and dredgings, he 
pointed out that all along the coast of Spain and North Africa 
the bottom was exceedingly irregular, as proved by the sound- 
ings for the telegraph cables, consisting apparently of mountains 
and valleys. On the opposite coast of South America, and 
especially about the mouths of the Amazons, the soundings were 
comparatively shallow and of nearly uniform depth. Taken 
together with the known great depth of alluvial deposits at the 
mouths of all the great rıvers where borings had been made, and 
the undoubted great age of the Amazons Basin, Mr. Reade 
arrives at the opinion that this plateau is a submanne extension 
of the delta proper, consisting of geologically modern sediment 
probably thousands of feet thick. The same reasoning, he 
points out, will apply to other great rivers and coasts where 
sunilar conditions exist. 


FRom aseries of experiments by Herr Graber, relating to the 
effects of odorous matters on invertebrate animals, it appears 
probable that in the case of many insects neither the antenne 
nor the palpi can be absolutely pronounced the most sensitive 
organ of smell, inasmuch as the one organ is most sensitive for 
some odorous matters, and the other for others. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Purple-faced Monkey (Semnopithecus lenco- 
prymnus 2) from Ceylon, presented by Major Norris ; a Rhesus 
Monkey (Macacus rhesus 9) from India, presented by Mr. J. H. 
Fielding ; a Common Marmoset (Hapale jacchus), a Black-emted 
Marmoset (Hapale penicillata) from Brazil, presented by Miss 
Knowles ; a Common Marmoset (Hapale jacchus) from’ Brazil, 
presented. by Lady Cowley 5 ; a Common Hare (Lepus curopaus), 
British, presented by” Mr? F. J. Allpress ; a Mexican Souslik 
(Spermophilus mexicanus 6) from Mexico, presented by Dr. 
Stuart; a Herring Gull (Larus argentatus), British, presented 
by Mr. J. G. Taylor; a Macaque Monkey (Afacacus eyre- 
molgus 6) from India, a Green Monkey (Cercopithecus calli- 
trichus 9) from West Africa, deposited; an Ariel Toucan 
(Ramphastos ariel) from Brazil, purchased ; ag Hoolock Gibbon 
(Hylobates hoolock ¢), received in exchange. 
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» OUR ASTRONOMICAL COLUMN 


THB VARIABLE STAR V CyGni.—In Dr. Hartwig’s ephemeris 
of the variable stais for the present year a maximunt of V Cygni 
1s doubtfully assigned to November 15. The change in the 
brightness of this strikingly red star was notified by the late Mr. 
Bimingham in May, 1881. The several determinations of the 
time of maximum m the followmg year were very discordant ; 
thus, Dr. Lindemann (who made an interesting communication on 
this star to the St. Petersburg Academy in January 1884) fixed it 
on Angust 31 ‘‘auf wemge Tage sicher”; Schmidt gave July 17, 
while Prof. Safarik considered it was reached on June 17. This 
divergence induced Dr. Lindemann to commence regular 
observations of the star in August 1882, details of which 
will be found in his paper (Bullen de l’ Academie Imperial 
des Strences de St. Péersburg, t. xxix.). The vaiiation 
appeared to be fiom 6'8 m. to below 10 m., and the period 
indicated by the obseivations of 1882 and 1883 was about 
a year, though a longer one is now assigned. Several 
of Dr. Lindemann’s notes are worthy of attention. On 
July 19, 1881, the star had a nebulous cometary aspect, with 
sensible diameter. On August 13 m the following year it was 
more stellar, and had no longer the nebulous appearance it 
presented in 1881, though a month later this was again sus- 

ected. On May 13, 1883, we read: “V funkelt sehr stark, 
euchtet momentan auf und veischwindet dazwischen beinahe,” 
though a compaison star DM + 47°, 3162 showed a steady 
light. On July 27 it shone as steadily as the neighbouring stars, 
without any nebulous appeaiance. On October 8— ‘‘sehr 
veischwommen’’; a week afte:wards, this aspect was not 
remarked, though the images of smrounding stars were very 
indifferent. At the end of the same month V was again stellar. 

~ Variations in the intensity of the colour were also remarked. 

The place of this star for 18850, according to meridian 
observation at Pulkowa is in R.A, 20h. 37m. 35°78. Decl. 
+ 47° 43 53". 


OCCULTATION OF ALDEBARAN ON NOVEMBER 22 —The 
Greenwich mean times of disappearance and 1eappearance of 
this star and the corresponding angles fiom north point, in the 
occultation on the evening of November 22, may be pretty 
closely determined for any place in this country from the follow- 
ing formule: :— 


h. 
Time of disap, = 9 457 + [02259] L + [9'3110] M 
» reap. = 10 56'2 + [9 8575] L + [94779] M 


Angle at disap, 


= 104°1 + [0°3581L ~ [9-307] M 
ji reap. = 


2816 — [o 412] L + [9°246] M 


In which the lstitude of the place is put = 50° + L, and M is 
the longitude ın minutes of time counted positive towards the 
east. The quantities within brackets are logarithms, 

The above equations are founded upon the following results 
of direct calculation ;— 


Disappearance Reappearance aap fror 
hom s. hom s o o 

Gieenwich ... 948 9 10 57 15 108 278 
Edinbmgh ... 9 53 5 10 56 39 120 26, 
Dublin ... 9 46 Io 10 51 o 117 26 


DOUBLE-STARS. — Two important seiles of measures of 
double-stais have lately appeared in the Astronomische Nach- 
richten : the fist m Nos, 2677-78, ty Dr. R. Engelmann, of Leip- 
sic, in continuation ofa series pieviously published ; the second by 
M. Perrotin, made at the Observatory of Nice, in Nos. 2684-85. 
Actording to the Leipsic observations of % 2173, for which Prof. 
Duner found a period of 45 years only, calculation 1s not yet so 
much in eror, as for a first approximatfon, and so difficult a star, 
might well have been anticipated. Dr. Engelmann’s mean result 
is, for 1883 88, position, 24° 8; distance,eo” 23 ; the orbit gives 
34° and o”-2, The Leipsic series contains measures of many of 
Mr. Otto Struve’s ard Mr. Burnham’s stars. 
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. ASTROPHYSICAL NOTES 


STARS WITH SRECTRA OF THE THIRD T'YPE.—Piof, Dunér 
has published an important catalogue of stars having banded 


spectia. 
regard the s 


bands fade away towards the red, 1ather than, with Secchi, to 
make them into a separate class. Dunér’s type ITI. æ, therefore, 


corresponds to Secchi’s third type and his III. 4 to Secchrs | 


fourth type. Piof. Dunér’s purpose in forming this catalogue 
is to supply the means for Ene observeis to detect changes 
ın these spectra should any such occur, for, as he points 
out, these stars are piobably in a very advanced state of 
development, and we may therefore, perhaps, hope to discover 
some day changes ın thei spectra which, carefully studied, may 
lead to important results as to the nature of suns. They are the 
moie interesting, also, because variable stars of long period 
usually belong to this class. 
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Following Piof. Vogel’s classification he prefers to 
tra with bands fading” away towards the violet , 
as a subdivision of the same type as those in which the 


1 





With this view Prof. Dunér has carefully examined all the ' 


known objects of this type which are visible in hus latitude, and 
for which the optical means at his command were sufficient, and 
he has catalogued 297 stars of type III. a, that is, with bands 
shading off towards the red, and 55 of type ILI. 4, with bands 
shading off in the opposite direction, An important section 
follows giving a list of stars which different astronomers bave 
regarded as belonging to the third class, but which Dunér cannot 
so classify. Only in a very few instances, however, is there any 
good reason to suspect a change in the spectrum, In the great 
majority Secchi, whose observation ssupply most of these cases of 
discrepancy, had himself at one time or another registered the 
star as being of the second type, z.¢. without bands, or else had 
especially remarked on the extieme feebleness of the bands which 
he thought hesaw. There are, however, three stars observed by 
D’Arrest for which the evidence of change seems stronger, viz. 
24034 LL, D.M. + 60° 1461 and D.M. + 36°2772. Prof. Dunér 
has also failed to find Schjellerup No. 249, which is, perhaps, 
along period variable, and he diaws special attention to R 
Andromede, a star the spectrum of which, though of type IIT. a, 
presents some very marked peculiaiities. Gueat care has been 
taken in the dete: mination of the positions of the bands in the 
different spectra. It is clear, as many spectioscopists have 
already obseived, that the bands of type III. a, occupy the same 
positions in all the spectra of the type, and the same 1s true for 
the bands of type III. 8. With regard to the former class, the 
sharp dark edges on the mone refiangible sides of the bands gene- 
rally coincide with strong metallic Imes ; thus one of the most 
prominent bands is terminated by the é-lines of magnesium, The 
nature of the connection between the bands and these metallic 
lines 1s not ut all clear at present, the symmetrical arrangement of 
the bands seeming to suggest that they are due to some one sub- 
stance rather than to seveial, The three principal bands of the 
spectra of the other type Prof Dunér consideis to be unmistakably 
those of a carbon compound, and to correspond to the bright 
bands so familiar in the spectia of comets. The determinations 
of the wave-lengths of the bands m spectra of this type me 
necessarily not quite so accurate as those of the bands in spectra 
of type ILI. a, but if Prof. Dundér’s measures are accepted, this 
most impoitant correspondence may be considered y esta- 
blıshed. But, apart from the value of these measures, Prof. 
Dunérs catalogue, with the full and clear desmiptions he has 
appended to every star, will be of the utn%ost service to future 
observers of these interesting afd beautiful objects. 


THE COMET OF 1866 AND THE METEORS OF NOVEMBER I4. 
—Prof. D. Kirkwood has recently pointed out in a paper 1ead 
before the American Philosophical Society, that there is distinct 
evidence that there are three meteoric swarms travelling im the 
orbit of Tempel’s comet. Of these the principal growp 1s the one 
which produced the gieat showers of 1833 and 1866, the penod 
of which Prof Adams showed to be about 33°25 years. In 1875 
Prof. Kiikwood identified a second group fiom the dates of 
meteoric showers given by Humboldt and Quetelet, the penod 
of which would be about 33°31 years. The next shower 
fiom this group will be due abofit November 13-15, 1887; but the 
display may perhaps commence in November 1886, or even in 
the present year. The third cluster has been less observed ; its 
period ıs about 33°19 years, and its-next return will be from 
19t2 to 1945. Prof. Kirkwood suggests that the very great 
diminution in brightness in Tempel’s comet since 1366, the 
comet of that year being now generally regarded as one of its 
apparitions, may possibly be due to the separation of the first 
and largest swarm from the comet having taken place ın that year, 
the meteoric shower of that year being nearly contemporaneous 
with the appaution of the comet. 


~y 


Oct. 22, 1885] 


NATURE 


6Ir 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, OCTOBER 25-31 


(For the reckoning of tıme the civil day, commencing at 
Greenwich mean midnight, counting the hous on to 24, is here 
employed ) 

At Greenwich on October 25 
Sun rises, 6b. «44m. ; souths, 11m. 44m. 7'5s.; sets, 16h. 45m. ; 
decl, on mendian, 12° 16’ S.: Sidereal Time at Sunset, 
19h. 2m. 
Moon (two days after Full) rises, 17h. 32m. * ; souths, oh. 46m ; 
sets, 8h. 11m, ; decl, on meridian, 12° 52’ N. 


Planet Rises Souths Sets Decl. on meridian 
hm h. m h m t9 
Mercury... 718 .. I2 7 16 56 14 228. 
Venus... 109 56 ... 14 38 18 20 2454S. 
Mars... O I m 7 26 14 51 15 30 N. 
Jupiter 315. 9 32... 1549 233N. 
Saturn ... 2013"... 421 .. I2 29 22 17N. 


* Indicates that the rising 1s that of the preceding day. 
Occultatioss of Stars by the Moon 


Co ooding 
Oct Star Mag Disap. Reap anglesi ht for 
inverted image 
h m b. m o 5 
25... B.A.C. 987 64... 3 0O.. 410... 137 313 
26 .. B.A.C. 1256 .. 6 ... 22 3 nearapproach 151 — 
28 .. B.A.C. 1930 ... 64... O O 1 6 51 249 
29 yCancu 4. ..6 .. 22 5 .. 22 26 115 164 
Phenomena of Jupiters Satellites 
Out h m Oct h m. 
25 . 4 3 II. oœ reap. | 29 6 o IV. occ. disap. 
23... 6 32 I. tr. ing, 29 6 10 I. occ. reap. 
29 . 3 7 Lecl disap. | 30 3 19 I. tr. egr. 


The Occultations of Stars and Phenomena of Jupiter's Satellites are such as 
are visible at Greenwich, 

Oct h 

28... 17 Satuin in conjunction with and 4° 8’ noith 


of the Moon. 





GEOGRAPHICAL NOTES 


A RECENT Blue-book (Siam, No 1, 1885) contains a report 
by Mi. Archer, of the Consular seivice in Siam, on silk-culture 
in the province of Kabin, which lies on the eastern side of the 
Siamese delta, at the foot of the mountains separating the 
Meinam valley from that of the Meiking. In the couse of his 
journey Mi Archer came across certain Laos settlements, of 
which he gives an interesting account which is desei ving of note, 
on occonnt of the very little known of the Laos. He says the 
settlements in the provinces of Pachim and Nakon Nayok aie, 
as it were, the south-western outposts of the Laos race, which 
forms the bulk of the population of Eastern and Northen Stam, 
but they are ‘‘phung khao,” or ‘‘ white-bellied,” and therefore 
distinct from the {{ black-bellied,” or inhabitants of the Chieng- 
mal provinces. ey me not, however, the original inhabitants 
of these provinces, but captives fiom Muang Kalassin, a province 
to the noith east of Korat, formerly dependent on Wien Chan, 
who, after the war waged successfully by the Siamese against 
that ancient kingdom about sixty years ago, weie transported to 
and allowed to settle in the country extending from the province 
of Nakon Nayok to that of Battambong. This country consists, 
for the most part, of a series of slight and giadual elevations and 
depressions, the dwellings, gardens, and any other plantations 
being generally situated on the former, whilst 11ce is cultrvated 
in the latter. The population is sparse, and consequently the 
greater pait of the country 1s covered with jungle. The inhabit- 
ants aréexceedingly indolent, And appear unable to exert them- 
selves to procure more than enough 11ce for their bare sustenance. 
Their mode of living is of the simplest description, and ther 
countiy being far from any commercial centre and outside any 
trade 1oute, hardly any foreign goods, with the exception of cotton, 
are to be found amongst them. All Laos tribes, however, me 
not characterised by such indolence. Those living in the pro- 
vinces close: to Korat are much more active, and devote more 
attention to agnenulture, especially to the rearmg of silkwoims. 
This is stated to be due to the latter having a poorer soil at a 
higher altitude, which compels the inhabitants to devote more 
attention to silk-producing as a means of hvelihood. 


’ 


Mr. Courts TROTTER 1ead a paper at the Aberdgen Meeting 
of the British Association ‘‘On Recent Explorations in New 
Guinea,” bringing up to date the information he laid before the 
Section ‘two years ago. It deals with certain hydrographical 
and other physico-geographical questions on which light has 
been lately thrown by Mr. Chalmeis’s journey, and by the ascent 
of the Amberno River, and points to the conclusions to be drawn 
from certain temples, with a special pnesthood and objects of 
worship lately discovered—implying an order of religious ideas 

uite foreign to the Papuan mind. As iegards the natives of 
New Guinea, he believes the conflicting jurisdiction, and 
different views as to the mode of dealing with them, must be 
prejudicial to their interests. 


THE Arctic steamer A/eré returned to Halifax on October 18 
from Hudson Bay with the observation party who have spent 
fifteen months there testing the practicability of that 1oute for 
navigation from the Canadian north-west to Europe, The result 
of the obseivations shows that the average temperature is not 
so low as was expected, nor so low as the average winter tem- 
perature ım the North-West. The lowest monthly average was 
30° below ze1o. The ice observations show that the Hudson Stiaits 
and Bay aie navigable by properly built and equipped vessdls for 
fiom three to four months—from July to October. Whule this 
report is somewhat favomable, doubts are expressed in Canada 
whether the Hudson Bay 1oute can ever be made practicable. 





THE GREAT OCEAN BASINS? 
II. 


THE advances during 1ecent years in the knowledge of the 

forms of life inhabiting the floor of the ocean surpass those 
in any other department of oceanic investigation. Thousands of 
new organisms have been discoveied in all seas and at all depths 
in the ocean, and either have been, or are now being, desciibed 
by specialists ın all quarters of the world. There does not seem 
to be any part of the ocean bed so deep, so dark, so still, or 
where the pressure is so gieat as to have effectually raised a 
bainer to the invasion of life in some of its many forms. Even 
in the greate: depths all the gieat divisions of the animal king- 
dom are represented. 

As might have been expected, forms of life are most mch and 
vaiied in the shallow water surrounding the continents, where 
there is abundance of food, sunlight, and warmth ; where there 
is motion, rapid change of water thiough currents, and other 
congenial conditions. At the depth of half a mule there are still 
numerous animals, though many of them differ from those of 
shallower depths, but plant-life seems to have wholly disap- 

eared, if we except the diatoms and calcareous alge, whose 
rustules and skeletons have fallen to the bottom from the sur- 
face, carrying with them some of their piotoplasm and 
chlorophyll. 

At the depth of one mile there are a few animals which are 
baiely distinguishable from, if they be not :dentical with, shallow 
water forms; but the majority of the animals are specifically 
distinct from those found within the roo-fathom line, and many 
of them belong to species Poe to the deep sea, and are 
universally distributed over the ocean bed in deep water. 

As we descend into still deepe: water, and proceed futher 
seawards from the borders of the contents, species and the 
number of individuals become fewer and fewer, though they 
often present aichaic or embryonic characters, till a minimum is 
reached in the greatest depths furthest from continental land. 
Distance from continental land is, indeed, a much more import- 
ant factor in the distribution of deep sea animals than actual 
depth 

f we neglect the Protozoa and compare the results of velve 
of the Challengers ttawhings and dredging» in the central line 
of the Pacific, in depghs greater than 2000 fathoms, on globi- 
gerina ooze, 1adiolarian ooze, and red clay, with twelve trawlings 
and diedgings takap ünde similaı condtuons and depths, but on 
the blue and green mud? within 200 miles of the continents, we 
find that the Cental Pacific stations have yielded 92 specimens of 
animals belonging to 52 species, all, with two donbtful excep- 
tions, new to science, and among them 13 pew genera; onthe 
other hand, the stations nea: the continents have given over 1000 
specimens belonging to 211 species, of which 145 are new 
species and 66 belong to species previously*known from 

2 Lecture delivered at the Aberdeen meeting of the British Association by 
Mr. John Murray, Director of the Ch2llenger Reports Continued from 
P. 584. 
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shallower water. These numbers are not final, but the propor- 
tions are ndt likely to be greatly altered when the whole of the 
Challenger Reports are completed. These facts may be in part 
explained by the greater abundance of food present in “the con- 
tinental dæÆris which forms the chief constituent of the terrigenous 
deposits ; but it is probably more closely connected with the 
greater distance of the seaward stations from the original place of 
migration. We must suppose that all deep-sea animals have 
been derived originally from shallow water; those which de- 
scended first into deeper water have, generally speaking, been 
able to migrate to a greater distance seawards than those which 
set out later, and being derived from older stocks they have 
retained in the great deeps some of the characters which are 
now regarded as archaic and embryonic. 

Although no new types of structure have been discovered in 
organisms from the deep sea, the peculiar modifications which 
animals have undergone to accommodate themselves to abysmal 
conditions are sufficiently interesting and remarkable ; the eyes 
of some fish and crustaceans have become atrophied or have 
disappeared altogether, while ın others they have become of 
exceedingly large size or have been so modified as to be scarcel 

isable as eyes: for instance, in the case of the scopelid fi 

Tonos ; fins and antenne have become extraordinarily elongated 
and at timestappear to simulate the alcyonarians of the deep sea. 
The higher crustacea and some families of fish have very few 
and very large eggs in the deep-sea species, while their shallow- 
water representatives have a very large number of very small eggs, 
showing apparently that the deep-sea species have relatively 
few enemies. While some groups, for instance the Pycno- 
gonids, Tubularians, and Nudibranchs, have much more 
gigantic represéntatives ın the deep sea than in shallow water, 
the representatives of the majority of groups, and especially the 
Gasteropods and Lamellibranchs, are much smaller, and gener- 
ally speaking have a dwarfed and delicate appearance, the shells 
being poorly supplied with carbonate of lime. Indeed the solid 
tissues of most deep-sea animals are but feebly developed when 
compared with shallow-water forms. The experienced dredger 
has, as a rule, little difficulty in recognising a deep-sea species m 
a dredging from itsigeneral appearance. any deep-sea animals 
emit, and some have special organs for the emission of, phos- 
phorescent light, which appears to play a large rôle in the 
economy of deep-sea life. 

One of the most striking facts with respect to deep-sea 
animals is their very wide distribution—the same species bemg 
found in all the great ocean basins, At the depth of half a mile 
identical species are ed off the coast of Scotland and off 
the coast of Australia at the Antipodes ; the nearly uniform con- 
ditions, existing everywhere at depths greater than half a mile, 
facilitates the wide dishibution of species which have once 
accommodated themselves to a life at that depth. The same 
consideration probably explains the occurrence of some identical 
and nearly identical species in the shallow waters of the temperate 
and polar regions of both hemispheres. 

Among the higher crustacea the Brachyurans, which are 
regarded as a modern group, are found in great numbers in 
shallow waters, but have very few representatives in deep 
waters, and appear to be quite absent fiom the abysmal regions. 
On the other hand, the representatives of the Schizopoda, 
Anomoura, and Macrura, which are regarded as older groups, 
are widely distributed in the deep sea; many similar instances 
of this kind could be given. The stalked Crinoids, the Elpididee 
among the Holothurians, the Pourtalesise and Phormosomas 
among the Echinids. and other groups, have now no repre- 
sentatives in depths less than 100 fathoms, but are widely dis- 
tributed in all greater depths ; while many genera are confined 
to the abysmal regions. We are not as yet, however, in a 
positign to fully discuss many curious points in distribution, even 
did tame permit. 

It may be urged that after all the few hundred scrapings of 
our small trawls and dredges can give but a very inadequate idea 
of the condition of things over the milligns of square miles 
covered by the ocean, but against thif it may be argued with 
great force that as the same animals and deposits occurred again 
and again with little variation, we doubtless have even now a 
tolerably complete kpowledge of deep-sea life. 

en we turm to the surface waters, one may exclaim: itis a 
dull and stupid soul that would not rejoice at the first acquaint- 
ance with the teeming pelagic life of the ocean, rich in bizarre 
forms and varied colours, or that would not be struck with 
wonder at the magnificent displays of phosphorescent light sent 


forth on a dark night from the surface of an equatorial ocean, 
like flashes of ‘‘ spirits from the vasty deep.” 


‘* Beyond the shadow of the ship 
{ watched the water snakes ; 
They moved in tracks of shining white, 
And when they reared the elfish light 
Fell off in hoary fakes 


‘* Within the shadow of the ship i 
I watched their rich attire ; 


Blue, gl green, and velvet black, 
coiled and swam, and ¢very track 
as a flash of golden frre. 


‘Oh, happy living things! No tongue 
Their beauty might declare. 
A spri of lova gushed from my heart, 
And I blessed them unaware ” 


E periments with tow-nets have shown that life exists in all 
the intermediate waters of the ocean, between the surface and 
the bottom, yet sparingly there when compared with what occurs 
just above the bottom, or more markedly when compared with 
the abundant and luxurious development of life in the surface 
and sub-surface waters. 

In mid-ocean the majority of the organisms are quite distinct 
from those usually found along the coasts ın bays and estuaries, 
though, like the deep-sea animals, they were, in all probability, 
originally derived from the shallow waters around the continents. 
There aie species of diatoms, calcareous and other alge, many 
foraminifera, siphonophora, a few annelids, many crustaceans, 
numerous pteropods, heteropods, and other molluscs, the pelagic 
tunicates, and many fishes whose home 1s in the great systems of 
oceanic currents. It is only occasionally, or in special localities, 
that some of the species are borne to continental shores, for the 
members of this oceanic pelagic fauna and flora appear to be killed 
off where the ocean is affected by the fresh waters from the land. 
In the equatorial regions the species and individuals are most 
abundant, and they vary with temperature, latitude, and the 
salinity of the water. 

In the Antarctic or Southern Ocean diatoms abound at the 
“urface, and in the same region the sea-floor is covered with 
y ar dead siliceous frustules, which form a diatom ooze. In the 
m ddle and western Pacific, where the surface water is less salt 
than in the Atlantic, the :adiolarians, which likewise secrete silica 
from sea water, occur in vast numbers at the surface and in 
intermediate waters, and im these regions their dead shells 
and skeletons make up the chief part of the deep-sea deposits, 
known as radtolarian ooze. 

But it is those species belonging to the varied pelagic oceanic 
organisms which secrete lime for their shells and skeletons that 
are principally forced on our attention, both from their pro- 
digious numbers and the part played by their remains in the 
formation of geposits, These species flourish especially ın the 
warmest and saltest waters. In a square mile of equatorial 
water 600 feet deep it is estimated that there are over 16 tons of 
carbonate of lime in the form of shells, which belong to about 
30 species of calcareous Algre, Foraminifera, Pteropods, and 
Heteropods. When these surface organisms die and fall to the 
bottom they form the deposits known as Wervpod and globi- 
gerina coses. In descending they, as well as other surface 
organisms, down with them some of the organic matter of 
their tissues, which, not decomposing rapidly ın the cold deep 
water, forms the chief source of nourishment for deep-sea 
animals, and the chlorophyll which Prof. Hartley has discovered 
in some deep-sea deposits 1s probably derived from diatoms 
which have fallen to the bottom ın this way, ° 

It is, however, a very remarkable fact that the dead shells of 
these Foramimfera and Pteropods are not found on the bottom 
of the sea beneath all the regions where they flourish abundantly 
at the surface. They are found at greater depths beneath warm 
equatorial waters than elsewhere, but there is barely a nace of 
them in all the est depths, altfough in an adjacent area, where 
the surface and intermediate conditions are the same, but where 
the depth is less than three miles, they may make up 75 or even 
go per cent. of the deposit. It has been abundantly proved that 
when sea water, and especially sea water containing absorbed 
carbonic acid, passes over a dead shell or coral, the lime 1s 
gradually removed, being carried away by the water as bicarbonate 
in solution ; and the shell or coral is removed more rapidly the 
more surface it presents to the water in proportion to the 
amount of carbonate of lime present in the shell. This is what 
happens to pelagic shells as they fall through the water to the 
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bottom. Where the depth is not very great only the thinnest 
and most delicate shells aie iemoved, and the others accumulate, 
forming vdst deposits; with increasing depth other shells dis- 
appear, only the thicker ones reaching the bottom; but in the 
very greatest depth nearly every trace of these surface shells is 
removed, or we find them making up but I or 2 per cent. of the 
deposit. It is possible that this process of solution of the shells 
may be somewhat accelerated in the deepest layers of water by 
the great pressure. 

In the deepest of the abysmal areas, where the car- 
bonate of lime shells are either wholly or partially removed from 
the bottom, there are met with those peculiar deep-sea clays, the 
origin of which has been the subject of considerable discussion. 
They are principally made up of clayey matter resulting from 
the disintegration of volcanic rocks, and derived chiefly from 
floating pumice and showers of volcanic ashes. Mixed up with 
these clayey and volcanic materials are thousands of sharks’ 
teeth, some of them of gigantic size, and evidently belonging to 
extinct species, also very many ear-bones, and a few of the 
other bones of whales, some of them also probably belonging to 
extinct species, These organic fragments are generally much 
decom and surrounded and infiltrated by depositions of 

eroxide of manganese, which is a secondary product arising 

om the decomposition of the volcanic material in the deposits. 
, we have in some places numerous zeolitic mime and 
crystals formed in the clay, also as secondary products, Lastly, 
there are numerous minute spherules of native iron and other 
rare substances, covered with a black coating of oxide, which 
are referred with great certainty to a cosmic origin—probably 
the dust derived from meteoric stones as they pass through the 
higher regions of our atmosphere. Quaitz, which 18 so 
abundant as a clastic element in deposits, around the continents, 
is almost absent from the deposits of the abysmal regions. 

In the abysmal regions, then, which cover one half of the 
earth’s surface, which are undulating plains from two to five 
miles beneath the surface of the sea, we have a very uniform set 
of conditions: the temperature is near the freezing point of 
fresh water, and the range of temperature does not exceed 7°, 
and is constant all the year round in any one locality ; sunlight 
and plant-life are absent, and although animals belonging to all 
the great types are present, there 1s no great variety of form nor 
abundance of individuals ; change of any kind is exceedingly 
slow. In the more elevated portions of the regions the deposits 
consist principally of the dead shells and skeletons of surface 
animals, in the more depressed ones they consist of a red clay 
mixed with volcanic fragmental matter, the remains of pelagic 
vertebrates, cosmic dust, and manganese iron nodules and 
zeolitic crystals, the latter being seconda roducts arising 
from the decomposition of the minerals w ich have long re- 
mained exposed to the hydrochemical action of sea-water. The 
tate of accumulation is so slow in some of these clays that we 
find the remains of tertiary species lying on the bottom alongside 
the remains of those inhabiting the present seas. It has not yet 
been ible to recognise the analogues of any of the deposits 
now forming in the abysmal regions in the pace making up the 
continents. 

It is quite otherwise in the areas bordering the continents— 
the uncoloured areas on the maps. Almost all the matter 
brought down to the ocean in suspension is deposited in this 
region, which is that of variety and change with respect to light, 
temperature, motion, and biological relations, It extends from 
the sea-shore down, it may be, to a depth of three or four mules, 
and outwards horizontally from 60 to 300 miles, and includes 
all partially closed seas, such as the North Sea, Mediterranean, 
Caribbean, and many others, The upper or continental margin 
of the area is clearly defined by the coast line, which is continu- 
ally changing from breaker action, elevation, and subsidence ; 
the lower or abysmal margin of the region is less clearly marked 
out, passing insensibly into the abysmal regions and terminating 
wherethe mineral icles “from the neighbouring continents 
disappear from the deposits. In the surface waters the temper- 
ature varies from over 80° in the equatorial to 28° in the Polar 
regions, and from the surface to the ice-cold water at the lower 
margins of the regions there is in the tropics an equally great 
range of temperature. Plants and animals flounsh luxuriantly 
near the shore, and animals extend in relatively gieat abundance 
down to the lower Innits of the region. Here we find now m 
process of formation deposits which will form rocks similar to 
those making up the great bulk of continental land, such as 
schists, shales, sandstones, marls, greensands, and chalks; the 








giauconitic grains of the green muds and phosphatic nodules 
can be traced in all es of formation, and probably, though 
much less certainly, the initial stages in the formation of fimt. 

Throughout all geological time the deposits formed in this 
border or transitional area appear to have pushed, forced, 
and folded up into dry land, through the secular cooling of the 
earth and the necessity of the outer crust to accommodate itself 
to the shrinking solid nucleus within. These depositions do not in 
themselves cause elevation or subsidence, but most probably the 
changes of pressure, resulting from them, tend to destroy the 
existing equilibrium and to produce lines of weakness along the 
borders of the continents and in the regions of enclosed and par- 
tially enclosed seas, with the result that the borders of conti- 
nental land have been more frequently thiown into folds and 
have suffered greater lateral thrusts than any other regions on 
the surface of the earth. 

On the othe: hand, while we know that there are vast deposits 
of carbonate of lime taking place over some portions of the 
abysmal regions, and that volcanic outbursts occur m others, 
still these are not comparable with the changes which have 
taken place in the , and are now taking place, on the con- 
tinents and along their borders. 

When the coral atolls and barrier reefs which are scaftered 
over the tropical regions of the great oceans are examined ın 
the light of recent discoveries, it is found that their peculiar 
form and structure can be accounted for by the truncation of 
some submarine cones through breaker action; by the upward 

owth of others through the accumulation of marine deposits ; 
2 the solution of dead coral through the action of sea-water ; 
and lastly by a study of the source and direction from which the 
food supply reaches the reef-building animals, That this in all 
probability is the true history of the origin of these marvellous 
structures 1s further confirmed by the recent examination of the 
upraised coral atolls of the Pacific by Dr. Guppy, and the re- 
searches of Mr. Buchanan into the characters of oceanic banks 
and shoals. Coral atolls and barrier reefs, instead of pointing 
out great and general subsidences, must be regarded rather as 
indicating areas of great permanence and stability. 

The results of many lines of investigation, then, seem to show 
that in the abysmal regions we have the most permanent areas 
of the earth’s surface, and he 1s a bold man who still argues that 
in Tertiary times there was a large area of continental land in 
the Pacific, that there was once a Lemuria in the Indian Ocean, 
or a continental Atlantis in the Atlantic. 

In this rapid review of recent oceanographical researches my 
chief object has been to show you the wide range of the observa- 
tions, for every science has been enriched by a large store of 
new facts. It matters little whether the opinions which I have 
given as to the bearing of some of these be correct or not ; for 
the observations are now or will soon be ın the hands of scien- 
tific men, and errors in interpretanton or deduction will soon 
be exposed. The great point 1s that there has been a vast 
addition to human knowledge, and ıt must be a matter of sats- 
faction that our own country has taken so large a shme in these 
important investigations as to call forth the admiration of the 
scientific men of all countries. You have learnt from the 
President’s address that there 1s usually not much to say in com- 
mendation of the Government for its liberality to science. But 
in the matter of deep-sea investigation, neglecting mere details, 
we can say that the successive Governments of the Queen during 
the past twenty years have, either from design or by accident, 
undertaken a work in the highest interests of the 1ace, have 
cariied it on in no mean or narrow patriotic spirit, and are likely 
to cairy it to a termination in a manner worthy of a great, free, 
and prosperous people. 





ON A SUPPOSED PERIODICITY OF THE 
CYCLONES OF THE INDIAN OCEAN SOUTH 
OF THE EQUATOR? 


jy papers print ithe Reports for 1872, 1873, 1874, and 
1876, I endeavoured to show that there were grounds for 
supposing that the cyclones of the Indian Ocean south of the 
equator increased in number, extent, intensity from a 
minimum im one year to a maximum another, and “then 
decreased to a minimum, the period or cycle apparently corre- 
sponding with the eleven-year period of solar activity. 
Fiom the data given in the last of these papers (Report for 


I Paper by Mr. Charles Meldrum, F.R.S., read at the British Assocation 
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1876, p. 267), ıt would appear that from 1856 to 1875 the years 
of minimum cyclone activity were 1856 and 1867, and the years 
of maximum activity 1861 and 1872, but that the results for 
each of those yeais did not differ much fiom the results for the 
year immediately pieceding or following it, the variation near 
the tuining-points betag small. i 

Before giving a brief outlne of the results which have been 
obtained since 1875, it may be well to mention that the sources 
of information were the same as in former years. Two clerks 
were constantly occupied in tabulating the meteorological ob- 
servations contained in the log-tooks of vessels that arnived in 
the harbour of Port Louis from different places. The number 
of days’ observations tabulated in each year—that is, observa- 
tions extending over twenty-four hours and made in different 
paits of the ocean—-was as follows :— 


Years Days’ Observations4 Years Days’ Observations 
1876 17,017 3] i 1881 16,473 
1877 17,005 1882 15,089 

187 17,950 1883 16,930 
1879 15,889 1884 16,700 
1880 17,306 


The tables give an average of 46 obseivations of 24 hours 
each for every day of the nine years over the frequented parts of 
the ocean. 

All details and reports respecting hurricanes, storms, o1 gales 
were 1ecordcd in separate registers. 

For each day on which there was a gale in any pait of the 
ocean between the equator and the parallel of 34° S. a chait was 
piepared, ‘showing as nearly as possible the positions of the 
vessels the direction and foice of the wind, &c., at a certain 
hour, namely, noon on the meridian of 60° E. 

From these synoptic charts the details given from hour to hour 
m the log-books, and all the information obtained fiom other 
sources, the position of the centres of cyclones at noon on each 
dy were determined, and the tracks laid down on separate 
charts, 

Nine cyclone-track chats have thus been prepared, namely, 
one for each of the years 1876-84. 

These track-charts, together with the twenty that had pre- 
viously been prepared for the years 1856-75, show, as far as has 
yet been ascertained, the tacks of the cyclones of the Indian 
Ocean south of the equator in each of the years 1856-84, and 
the tracks for the years 1848-55 are nearly ready. 

With respect to the period 1876-84, the areas of cyclones and 
the distances traversed have not yet been determined, but apo n 
the whole the nunčer and duration of the cyclones decreased to 
a minimum in 1880, and then incieased til), in 1884, they were 
moie than double of what they were in 1880. 

From the accompanying track-charts for the eleven years 1856, 
1857, 1860, 1861, 1867, 1868, 1871, 1872, 1879, 1880, and 1884, 
it will be seen that the number and duration of the cyclones of 
1856 and 1857 were much less than those of the cyclones of 1860 
and 1861; that the number and duration of the cyclones of 1867 
and 1868 were much less than those of 1860 and 1861 on the 
one hand, and also than those of 1871 and 1872 on the other ; 
and that the number and dmation of the cyclones of 1879 and 
1880 were much less than those of the cyclones of 1871, 1872, 
and 1884. 

It would appear, however, that m 1884 there was less cyclone 
activity than in 1861 and 1872. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD.-~-The commencement of Michaelmas Term does 
not witpess many ay in the personnel of scientific ig ae 
ments In Oxford, A lecturer in Human Anatomy has been 
appointed, and commences work this term. The opening of 
the new physidlogical laboratories at the back of the University 
Museum completes the scheme for physiological education which 
has been so strenuously opposed by the en@mies of scientific 
reseaich in the University. 

One of the most noticeable changes in Oxford to outward 
view is the opening of the new buil in Trinity College. 
The Sew block of buffdings, designed by Mr. Jackson, stretches 
backward from Kettle Hall in Broad Street to the Bathurst 
building and college chapel, making a new quadrangle bounded 
on the south by Broad Street and Trinity Cottages (now thrown 
into the ‘“ quad”), onthe west by Balliol, on the noith by the 


chapel and Bathurst, and to the east by the new buildings. The 
new ‘‘quad” 1s only second in size to ‘‘ Tom quad” in Christ- 
church. 

With our respect and sorrow for Dr, Bulley, late President of 
Magdalen, who died during the vacation, is mingled a feeling 
of intense satisfaction and not a little surprise at the appoint- 
ment of his successor. 

In Mr, T. H. Warren, the new President, Magdalen has 
gained a man no less distingut hed for his scholarship than for 
his hberal views on education Under the virile duection of 
he: new president, Magdalen, already prominent among our 
Colleges for her recognition of natural science, may well hope 
to extend her usefulness. In the liberal Oxford of to-day—in the 
teaching as opposed to the voting Univeisity—Mr. Warren’s 
election has been received with enthusiasm, 

The following courses of lectures and classes in Natural 
Science wil be given during the ensuing term :—In the Phy-ical 
Depaitment of the Museum Prof. B. Price lectures on Hydio- 
Mechanics. Prof. Clifton lectures on Ohm’s Law; Mr. Selby 
lectures on Electrostatics; and Mr, Walke: on Elementary 
Mechanics. The laboratory 1s open for practical instinction 
daily. 

At the University observatory Prof. Piitchard gives three 
courses, Firstly, on the Application of the Theory of Proba- 
bilities to Asttonomical Observation ; secondly, on Spherical 
Astronomy ; thirdly, on the Astronomy refered to by Polybius 
and other classical writers. 

At Chiistchurch Mr. Baynes lectures on Conduction of Heat, 
and has a class for practical Instruction in Electrical Measure- 
ments, 

At Balliol Mr. Dixon lectures on Elementary Magnetism and 
Electricity. 

In the Chemical Depa ment Prof, Odling lectures on the 
Phenic Compounds ; Dr. Watts gives a course on General 
Organic, and Mi, Fisher gives a course on General Inorganic 
Chemistry. 

The laboratories are open daily for practical instruction, 

At Christchurch Mr. Vernon Harcourt has a class for Quan- 
titative Analysis. 

In the Biological Departments Piof. Moseley lectures on the 
Comparatiye Anatomy of the Vertebrata ; Mr. Spencer lectures 
on Elementary Anımal Morphology. 

Prof. Burdon-Sandeison lectures on the Phy siology of Motion, 
Mr. Dixey lectures on Histology, and Mr. Thomson on Human 
Anatomy. . 

The Morphological and Physiological Laboratories are open 
daily fo. piactical instruction. 

Mr. Jackson lectures on Parthenogenesis, Mr. Thompson on 
Osteology, and Mr. Poulton on the Distribution of Animals. 

Prof Westwood lectures on the Orders of Winged Arthro- 
poda. Puof. Prestwich lectures on Geology : Physical Questions, 
Volcanic Action, &c. 

At the Botamic Gaiden Prof. Gilbert lectures on the Results 
of Field Experiments, and Prof. Balfour gives practical instruc- 
tion in Vegetable Morphology and Physiology. 

Dr. Tylor lectures at the Museum on Social and Religious 
Systems. 








SCIENTIFIC SERIALS 


THE only structual paper in the August and September num- 
bers of the Fournal of Botany is by Mr. Thomas Hick, on the 
caulotaxis of British Fumariaceze. ‘Throughout the whole of 
this order,” he states, ‘as represented in the British *Isles, a 
remarkable unity of organisation prevails. In all cases, save 
that of Corydalts solida, the main stem is a sympodium or pseud- 
axis, composed of binodal caulomeres, except in the basal 
region, where they are of a higher order, and often in the apical 
region also, where they become uginodal.” The paper ig Ilus- 
trated by woodcuts. In addition the student of descriptive 
botany will find two papeis by Mr. J. G. Baker: a monograph 
of the genus Gethy//:s (with two plates), and a synopsis of the 
Cape species of Aniphofa, in addition to a continuation of his 
synopsis of the genus Selaginella; and the numbers are not 
wanting in other papers of interest in descriptive, systematic, 
and geographical botany. 

THE number for October is an unusually interesting one. Mr. 
H. N. Ridley gives descriptions and figures of two recent addı- 
tions to the British flora, both belonging to the Cyperaces, and 
both from Scotland: Schaweus ferruginens, L., and Carex 
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salina var. katlegatensis, ries. The discovery of the former 
species is especially interesting. Tae genus Scheuus includes 
between 60 and 7o species, of which two are natives of the 
noithern temperate zone; all the remainder of Austialia and 
New Zealand Both of the noithern species are now known in 
Britain.—Mr. J. G. Baker completes bis monomaph of Se/ugin- 
ella, including no less than 312 specie .—In addition to smaller 

I papers thg repiints include Mr. Carruthers’ 1epoit on 
additions to the botanical depaitment of the British Museum 
during 1884, and Mr. Geoige Muniay’s valuable notes on the 
inoculation of fishes with Saprolegnia ferax, extracted from the 
annual report of the Inspector of Fisheries. 


Rivista Sctentifico-Industr ale, August-September. —Tiansport 
and distribution of electaicity by means of induced transformers : 
Gaulard and Gibbs’ secondmy generators (three illustrations), 
by Emilo Piazzolii—Remaiks on the objections raised agaist 
some of the author’s theories in physics and electuicity, by Prof. 
Carlo Marangoni —-On the emussive power of the electiic 
sparks, by Prof. Emiho Villarii—On the true nitrous ethers of 
the alcohols, by Piof. G. Bertoni.—On the crustaceans of the 
province of Rome, by A. Statuti. 


Bulletins de la Soci é d’ Anthropologie de Paris, fasc. 2, 1885.— 
Report of Commission of Financial Administration of Society, 
by M Dally.—~-Presentation, by M. Mortillet, of the numbers of 
the journal Z’ Homme for 1885, in which the question of a 
Tertiary man is discussed. M. Mortillet took occasion to 
explain at length his reasons for believing that there existed in 
the Teitiary age animals of sufficient intelligence to fabricate 
tools for themselves, and to make use of fire. M. de Nadaillac 
is unable to accept the opinion of M Montillet, and considers it 
impossible to affiim with any certainty either that the flints in 

uestion belong to the period to which they are assigned, or 
that they have not been deposited in the strata where they are 
found by the agency of running water, or of some of the great 
tellunie disturbances of which unmustakeable tiaces are piesent 
in the beds at Thenay (Loii-et-Cher), which M Mortillet 
characterises as Miocene. D’Acy drew attention to the 
presence of numerous flints similar to those of Thenay which 
he and others had found among the Maconnais deposits, and 
whose cracked and fractured surfaces differed ın no way from the 
normal and natwal chaiacter presznted by the argillaceous flints 
oidinarily referred to the Tertiary ages.—On the historic 
significance of the Egyptian woid ‘‘heter,” hoise, by M, 
Pidtrement, who refutes the various arguments advanced 
in proof of the existence of the horse in Egypt before 
the invasion of the Hyksos, and endeavours to show 
that its itroduction among the Egyptians was due to 
the so-called ‘‘Shepherd” invadeis, who weie of mixed 
Mongolian and Semitic origin.—Continuation of D1. Fauvelle’s 
treatise on “The Will,” considered from an anthropological 
point of view.—-On Beauty, by M. Delaunay —Report of French 
missionaries’ account of the Fuegians in 1884, communicated by 
Dr. Hyades.—On the Redskins in the Jardin d'Acchimatation, 
Paris, by Dr. Manouvner, with craniometric and othe: measure- 
ments.—On the characteristics of a native of New Caledonia 
in the service of M, Moucelon, who explained some of the 
peculiarities of language and „modes of counting prevalent 
among the people, and described their leading physical and 
mental chatacteristics. He remaiked that the half-castes, born 
of white fathers and native mothers, are generally strong and 
prolific, while they show a tendency to revert to the character 
of the white type. Cannibalism, however, is not yet wholly 
eradicated amongst them.—On an anomaly of the humerus, by 
M. Chudzinsk. This consists in a bony exciescznce imme- 
diately below the deltoid, to which a bundle of muscular fibre 
is attached. The case, which is believed to be unique of its 
kind, appears to be one of atavism.—On an anomalous muscle 
in the hand, by M. Baudom. Here the presence of a well- 
developed*muscular-fascia in the ¢ight hand of a man aged fifty, 
which simulated a part of the muscular development of the foot, 
may be similarly characterised as an evidence of atarism.—On 
a case of congenital hypertrophy of the paiietals, by M. Topin- 
ard.—On supernumeiaiy breasts, by Dr. Blanchard — The 
etiology of elephantiasis, by M. Foley.—On the influences of 
heredity in deaf-mutes, by M. Diouault.—A case of a muscular 
anomaly of the forearm, by M. Chudansk.—On sterility 
among the descendants of a white and a mulatto, by the Mar- 
quis de Saporta.—On certain crania from Lazoa-Santa, collected 
by Di. Lund, and now at pee with comparative analysıs 
of a similar number of Californian crania, by M. Ten Kate. 
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Revue d’Anthropolozie, tome 8ème, 3ème fascic., Paris — 
On the weight of the cerebral lobes, according to Broca’s regis- 
ter, by Dr. Philippe Rey. The data on which Dr. Rey’s,tables 
are based wére obtained from 347 subjects, of which 231 were 
men and 116 women. On examining the means the figures 

ielded for the several lobes, without reference to sex or stature, 
it iy found that while the total weight of the right hemisphere 
predominates over that of the left, the left frontal is heavier than 
the right, this difference amounting to 1‘6 gr. on the total of 
231 cases. This excess of weight of the left frontal had been 
noted by Broca, who believed it to be due to the influence of 
the thiid convolution, The right occipital is, on the other hand, 
0'5 heavier than the left. The difference of weight for the entire 
anteiio1 1egion between men and women amounts to 69°65 gr., 
which constitutes a large proportion of the general cerebral ex-- 
cess of weight in the male sex. The weight of both hemi- 
spheres 1s at its maximum between the ile 25 and 35 years, 
although this period 1s generally reached earlier in women than 
im men, owing apparently to the more rapid evolution in the 
former of some one of the lobes. Loss of weight is most marked 
between 55 and 75 years, when it may amount to 62 grammes — 
Anthropometric instructions for travellers, by Dr. Paul Topip- 
ard e writer, after considering the true significance a 
the loosely-applied tem ‘‘ race,” and pointing out the 
importance of accepting one uniform and fixed system of 
anthropometric measurement, proceeds to describe the nature 
and mode of application of the various instrument. in- 
dispensable for the attainment of trustworthy and available 
results. These admirable instructions are rendered specially 
serviceable through the addition of numerous comparative 
tables, including a useful schematic representation of the 
means of the measurements obtained for the European male 
adult when taken in proportion with the mean stature, which is 
estimated at 100. This code of instructions ought to be im the 
hands of all travellers able and willing to contribute towards 
the general mass of om anthropological knowledge, and its 
translation into our own and other tongues would be a gain to 
science. Numerous diagrams illustrate the way in which the 
instruments should be used, and the positions of the body best 
adapted forthe purpose of each special observation.—On atavism 
in man, by Dr. R. Blanchard, The author considers that as 
the greater number of the teratological conditions observable in 
man may be explained by the persistence of some embryonic 
condition which is normally of a transitory character, we 
must iook to atavism for an explanation of such anomalies 
Beginning with the cranium, Dr. Blanchard shows that microce- 
phalus and analogous cranial deformities must be characterised as 
ancestral reversions, the mean cranial capacity of civilised races 
having demonstratively augmented within the last few centwies, 
while we find on passing down to the lower animals that the cranial 
capacity of the gorilla, or chimpanzee, which 1s more than five 
times less than the mean given for Parisians of the present day, is 
only slightly ın excess of that observed in microcephalic subjects. 
After passing in review the various anomalies to be met with in 
the human anatomical system, and pointing out their analogues in 
the normal anatomy of the lower anumals, he proceeds to the 
muscular system, ın which the writer shows that supernume: 
muscles occur three or four times in every hundred cases. This 
bianch of the subject is, however, only briefly touched on in 
consideration of the exhaustive work of M. Testat bearing on the 
question, and to this the student is referred. Finally, after con- 
sidering the comparative history of the development of the 
human foetus, and of the embryo of some of the lower animals, 
the author concludes by drawing attention to the importance of 
studying the normal anatomy of the lower animals, more especially 
of reptiles, marsupials, and lemurians, if we desire to elucidate the 
o1igin and development of the various anomalies presentedeby 
the human organism.—On Broca’s method of estimating the 
capacity of the cranium, by M. P. Topinard. The wyiter gives 
a categorical description of the instruments to be used and the 
steps to be followed in the process, together with tables showing 
the various results that had” been selled by Broca, Ranke, and 
others when lead, glass beads, or millet seed had been used as 
the agent for gauging the capacity. 





SOCIETIES AND ACADEMIES 
SYDNEY s 


Linnean Society of New South Walés, June 24.—The 
following papers were read:—Rough notes on the natmal 
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history of the Claremont Islands, by Gervase F. Mathew, R.N. 
Mr. Mathew gives an interesting account of the fauna and flora 
met with on these islands, in which he enumerates 23 species of 
birds and 20 species of Lepidoptera, of which 2 “ycaene are 
probably new. He also gives some notes on the habits of each 
species enumerated.—An afternoon among the butterflies of 
ursday Island, by Gervase F, Mathew, R.N. Mr. Mathew 
gives an account of a few honrs’ ramble on Thursday Island, 
resulting in the capture of 48 species of diurnal butterflies. He 
gives a detailed description of the larva of Ornithoptera pro- 
nomus. He also makes brief mention of the flora and physical 
geography of the island.—New fishes from the Upper Murrum- 
bidgee district, by William Macleay, F.L.S. Two new fishes 
are here described, and two others, probably new, aie noticed. 
The new ones are a species of Murrayia, from the Murrum- 
bidgee, near Yass, and a very blunt-headed species of Okgorus 
from the same locality. The two fishes alluded to as probably 
new are a species of Gadopsis from the Little River and a 
Galaxtas from Yass River.—On a new Dzflocrepis, by J. 
Douglas Ogilby. Mr. Ogilby describes, under the name of 
Diplocrepis costatus, a species differing considerably from D. 
niceus of Richardson, and he poits out that the fish is more 
nearly allied tof{the New Zealand genera, Diglocrepis and 
Trachelochismus, than tothe Australian genera, Crepidogaster.— 
Jottings from the Biological Laboratory of Sydney University, 
y William A. Haswell, M.A., B Sc., Lecturer on Zoology 
and Comparative Anatomy.—On a destructive parasite infesting 
the oyster. Specimens of diseased oysters from the Hunter 
River beds were found to have their shells perforated and de- 
stroyed by a small boring annelid—Leucodore ciliata—which, by 
burrowing through the substance of the shell, causes the dis- 
integration of the valves and the death of the oyster.—On some 
recent histological methods and their application to the teaching 
of practical histology.—On the minute structure of Pulynoe 
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Academy of Sciences, October 12,—M. Bouley, President, 
in the chair.—The President announced the death on October 6, 
at Jasseron (Ain), of the eminent histologist, M. Ch. Robin, 
Member of the Section for Anatomy and Zoology.—Memoir on 
the botanical work of the late M. Charles Edmond Boissier, who 
died at Valleyres, Canton of Vaud, on September 25, by M. 
P. Duchartre. Born at Geneva, in 1810, of a French Huguenot 
family, M. Boissier first devoted his attention to the Swiss 
Alpine flora. But he will be remembered chiefly for his ex- 

lorations in the Iberian peninsula (Grenada, Sierra Nevada, 

c.) in 1837, and in the Levant (Greece, Anatolia, Syna, Egypt, 
&c.) in 1842-46. The results of his labours in these botanical 

ions are embodied in his ‘‘ Elenchus plantarum novarum 
minusque cognitarum quas in itinere hispanico legit” (Geneva, 
1838) ; “Voyage botanique dans Je midi de Espagne pendant 
Tannée 1837” (Paris, 1839-45); and ‘‘ Flora orientalis, sive 
enumeratio plantaram in Oriente a Grecia et Egypto ad Indice 
fines hucusque observatarum,” five large volumes, 1867-1884. 
—On the neutralisation of the aromatic acids, by M. 
Berthelot. The results are here given of experiments made 
on mellic acid, CHO, = 342; meconic acid, C,,H,Oi, 
3H,O, = 254, and acrylacetic acid, CgH,O,(C,H,O,) = 114.— 
On sundry phenols, by M. Berthelot. e author here passes 
from the study of normal phenol to that of its homologues, the 
cresylols and ordinary thymol, as well as the naphtols or phenols 
derived from naphtaline.—Note on the fist volume of the 
Annales de T’ Observatoire de Bordeaux, issued by M, Rayet, and 
presented to the Academy by M. Loewy. Besides a full account 
of the foundation of the Bordeaux Observatory in 1871 and of 
the instruments employed in it, this volume contains all the 
magnetic and meteorological observations taken in 1880-81 and 
some of the results of the work begun in 1885 for the purpose of 
determining the co-ordinates of 23,090 stars in the Southern 
Hemisphere between — 15° and — 30°, already observed by 
Argelander at the Bonn Observatgry gn 1850.—Effects of 
mildew on the vine as shown by a comparison of the plants 
successfully treated with a mixture of lime and sulphate of copper 
by M. Nath. Johnston in the Médoc district, with plants in the 
seme district attasked by the disease and left untreated, by MM. 
Millardet and Gayon.—Observations on the nature of inverted 
sugar and of elective fermentation, by M, E. Maumend. Further 
iments confirm the conclusion already arrived at that 

M. Leplay’s theory of elective alcoholic fermentation is based on 
erroneous assumptions.—Note on the constant presence of 
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Amba coli ın dysenteric secretions, by M. A. Normand.—~QOb- 
servations on Palisa’s new planet 251, made at the observatory 
of Paris (equatorial of the west tower), by M. G. Bigourdan, — 

Observations of Brook’s comet and of Palisa’s new planet 25), 
made at the Observatory of Algiers with the o‘50 m. telescope, 
by M. Ramband.—Researches on vanadium: properties of 
vanidic acid, by M. A. Ditte.—Kinematic analysis of the 
locomotion of the horse by means of M, Marey’s chronophoto- 
graphic apparatus, five illustrations, by M™ Pagès. In this 
paper the author explains and illustrates the trajectory and velo- 
city of the foot and pastern in the three principal actions of the horse 
—the step, trot, and gallop.—Note on the internal phenomena 
of muscular contraction in the primitive striated fasces, by M. F 

Laulanié.—On the physiological action of the salts of lithium, 
potassium, and rubidium, by M. Ch. Richet. The mean toxic 
dose with the chlorides of these alkaline metals has bzen deter- 
mined for the tench, frog, pigeon, 1abbit, and some other organ- 
isms.—On the development of Fissurella, by M. L. Boulan. 
From a study of the biological evolution of this organism the 
author concludes that it is a true gasteropod, and cannot, there- 
fore, be grouped with the order of worms ; further, that the 
apparent symmetry of the adult Fissurella is, in reality, a dis- 
guised progressive asymmetry.—Influence of salt water on the 
development of the larvæ of the frog, by M. E. Yung. The 
tadpole perishes in three to twenty minutes in the water of the 
Mediterranean containing 4 per cent. of salts, and in a few hours 
in a solution of marine salts in the proportion of I per cent. 
But it may be adapted to this element by a gradual preparation 
through a progressive series of solutions hous 2 to 8 per 1000.— 
On the apparent 1otatory movement of balloons recorded by 
aeronauts, by M. G. Tissandier.—Memoir on the fermentation 
of bread-stuffs in connection with M. Aimé Girard’s communi- 
cation on this subject, by M. G. Chicandard. 
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THE ANTI-CHOLERA INOCULATIONS OF 
DR. FERRAN 
JX 


the spripg and summer of the present year the public 

in Europe—lay and medical—have been greatly 
agitated by the exploits of a Spanish medical gentleman, 
who, during the cholera epidemic then raging in Spam, 
claimed to have discovered a means of preventing cholera. 
He was hailed as a great benefactor, and if his deeds had 
been equal to his professions, he would no doubt fully 
deserve to rank with Jenner, the greatest benefactor to 
mankind. But fortunately the medical world, at any rate 
the scientific medical world outside Spain, is not guided 
by the allegations of enthusiasts nor by wonder-doctors 
either. A Don Quixote, who discerns in a windmill 
giants, in a flock of sheep a squadron of the enemy’s 
soldiers, may present points of interest to the psychologist: 
to the disciple of physiology and pathology he demon- 
strates an aberration of the visual nerve centres. I shall 
show that Dr. Ferran comes very near ın rank, not to 
Jenner, but to his own illustrious countryman, the Knight 
of La Mancha. 

The method of Ferran is practically this :—Ferran says 
that by a peculiar mysterious method of cultrvation— 
which for a long while he was not going to divulge—he 
has succeeded in attenuating the action of the comma 
bacillus of Koch. In these cultivations the comma 
bacillus after very complex morphological changes, un- 
necessary to detail here, forms spores. Such cultures 
introduced in sufficient quantities into the subcutaneous 
tissue of animals (guinea-pigs) or man produce a disease 
which is a mild and abortive form of cholera ; it manifests 
itself in local inflammation, and a general constitutional 
disturbance, febrile rise of the body temperature, head- 
ache, nausea, and sickness, and even diarrhoea. After a 
few days the person imoculated returns to his normal 
state. Persons once, twice, or thrice inoculated answer, 
or ought to answer, each inoculation with the said const- 
tutional disturbance. Statistics collected by Ferran and 
his adherents in the places where these inoculations were 
practised, notably in Alcira, in and about Valencia, 
prove, so ıt is said, that the number of cholera cases and 
of deaths from ‘cholera degreased in a conspicuous degree 
after these inoculations had been commenced, and also 
that those persons that had been inoculated remained 
almost impervious to cholera, while others not so 
inoculated fell victims to the plague in large numbers. 
In thése assertions and practices several important 
questions are involved, each of which demands a direct 
answer, which ought to be favourable to this theory of 
Dr, Ferran. 

First: Is the so-called cholera-bacillus, or Koch’s 
comma-bacillus, found in the intestinal discharges of 
cholera patients, the vera causa of cholera? 

Second: Does this so-called cholera-bacillus form 
spores, which when introduced into the living tissue 
germinate into the comma bacilli: in the subcutaneous 
tissue capable of producing only an abortive and mild 
form, but in the alimentary canal producing severe and 
malignant cholera? 
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Third : Do the cultivations of Dr. Ferran, when inocu- 
lated into the subcutaneous tissue, set up a disturbance 
which can be considered as an abortive form of cholera? 

Fourth: Are persons so inoculated really protected or 
almost protected against an attack of real cholera ;. and 
do the statistics collected by Ferran and his adherents 
prove this? 

(1) The first of these questions, it is obvious, forms the 
basis of the whole theory; for if the comma bacillus 
of Koch is not the real cause of cholera all the rest of 
Ferran’s assertions, as far as cholera 1s concerned, fall to 
the ground. The claims of the comma bacillus of Koch 
to be accepted as the true cause of cholera, rests on very 
insufficient evidence: the epidemiological evidence as to 
the spread of cholera being dependent on soil and season, 
the anatomical evidence as to the comma bacilli being 
limited to the cavity of the cholera intestine, they being 
absent from the tissues and the blood, the misproportion 
existing between the number of comma bacill pres@nt in 
the alimentary cavity, and between the severity and 
acuteness of the disease in many cases, and a number of 
other facts not necessary to mention here, prove to my 
mind that the comma bacillus is not the real cause of 
cholera. Add to this that Emerich of Munich vindicates 
this claim to be the real cause of cholera, not to the 
comma bacilli of Koch, but to small straight bacilli, 
probably identical with those seen and described by the 
English cholera Commission in India as constantly 
present in the alimentary canal of cholera patients, 
and for which bacilli I did not and cannot claim any real 
infective power ; and further, that Emerich’s view is backed 
up by no less an authority than Von Pettenkoffer himself. 
There is then at present an interesting contest going on 
between two rival bacilli; one, having Berlin for the 
head-quarters of its advocates, may be called the northern 
bacillus ; the other, in Munich, may be called the southern 
bacillus. As to the actual facts, it seems to me the ques- 
tion 1s not whose claim is stronger, but whose claim is 
weaker. 

(2) All except Ferran, acquainted practically with the 
comma bacillus in pure cultivations (Koch, Van Ermen- 
gem, myself, Mr. Watson Cheyne, Finkler, Emerich, 
Buchner, Klebs, and many others) are agreed that the 
comma bacillus in artificial cultivations never forms 
spores; having multiplied until all the nutritive materia] 
in the cultivation is exhausted, a period arrives when 
the comma bacilli degenerate and die; some undergo 
this long before the point of exhaustion is reached, 
others retain their vitality longer, but after weeks and 
months death has involved all the comma bacilli present 
in the cultivation. [An impurity accidentally present in 
the culture would effect this death of the comma bacilli 
in a much shorter period; in fact,in many instances, 
they would not have much chance of primarily reaching 
any considerable sumber. | 

When this period has been reached, the culture be- 
comes incapabłe of starting a new culture; and vic 
vers: by this means the point of death of the 
bacilli present in the culture can be tested and 
accurately determined. I have a lasge number ofetubes 
of pure cultivations of the comma bacilh, the nutritive 
medium being broth, or peptone and Broth, or gela- 
tine peptone and broth, or gelatine peptone and 
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meat extract, or Agar-Agar peptone and broth, &c. In 
each of these media the comma bacilli thrive well and 
form copious growths. The cultures are pure, contain 
the comnta bacilli only, as all sub-cultures from them 
yield again the comma bacilli, and comma bacilli only. 
Now the remarkable fact about such culture tubes is this: 
that after several months all hfe in them becomes extinct, 
as is proved by inoculating from them a series of tubes 
containing suitable nutritive material, no comma bacillus 
or any other bacteria making their appearance. I have 
ascertained this in a great many cases, and it is in perfect 
agreement with the experience of Koch and many other 
workers. This clearly proves that there are not present 
in such tubes spores of the comma bacilli, for, 1f the 
comma baculi, like some other bacilli—e.g bacillus sub- 
tils of hay infusion, or bacillus anthracis, were capable 
of forming spores, such a total extinction of life could not 
take place ; the spores, although, owing to exhaustion of 
nutrittve material, incapable of ge1mimating into bacilli 
while in the tube in which they were formed, would un- 
doubtedly germinate when transferred into a fresh and 
suitable nutritive medium. This total extinction of hfe does 
occur not only in tubes in which the nutritive medium 1s in 
a fluid condition, but also in all Agar-Agar peptone broth 


tubes, this matenal, unlike gelatine, remaining ın its solid | 


state, however luxuriant the growth of the comma bacilli 
may be. 

Dr. Feiran claims to have discovered means by which 
the comma bacilli can be made to produce spores. In 
his cultures he notices a number of peculiar things 
which he considers as antecedents to’ the formation 
of spores and as fully formed spores But direct 
observations that these aie 1eally spores, that, lke 
spores, they actually germinate into the bacilh, Dr. 
Ferran has not deemed it necessary to make. As a 
matter of fact those to whom Dr. Ferran has shown his 
specimens, in which these alleged spores were supposed 
to be present, failed to see them (see the Report of the 
French Commission headed by Dr. Brouardel; see also 
Dr. van Ermengem’s Report). 

The methods of examination and cultivation of bac- 
teria perfected by Koch, which, owing to the thoroughly 
reliable results they yield, are now universally followed 
by all who wish to acquire correct ideas and a sound 
knowledge of the life-history, morphology, and activity of 
bacteria, have led those practically acquainted with the 
comma bacilli to the conclusion that they do not form 
spores, Dr. Ferran is of the contrary opinion; but, 
judging from the Report of the French Commission, and 
from that of van Ermengem and others, who have visited 
Ferran and seen him at work, it 1s pretty clear that this 
gentleman is not only unpractised in, but altogether unac- 
quainted with the elements of technique necessary in 
bacteri&l investigations ; more than this . according to a 
graphic description by the special cogrespondent of the 
Times, Dr. Ferran makes his cultivations in broth in a 
temporary laboratory, the kitchen of an umtenanted house, 
reeking with the effluvia of an untrapped sewer opening 
into this kitchen. Dr. Feiran’s cultivations have been 
exam@ned microscopically by a Valencia Commission, 
who found that they contained a motley crowd of various 
kinds of bacteria; Dr. Chantemesse in a paper read 
before the Paris Académie de Médecine (see Brit. Med. 
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Fournal, Sept. 26, 1885) states that as the result of a 
microscopic examination of Dr. Ferraws cultwes he found 
the fluid variable in its composition ; sometimes it is a 
cultivation of impure comma bacilli, sometimes it contains 
masses of different micro-organisms, but the comma 
bacilli are barely present. Add to this that Dr, Ferran, 
as the special French Commission attested, possesses 
neither the skill noruses the ordinary precautiohis and appa- 
ratus indispensable in investigations of this nature, and all 
Ferran’s extravagant assertions as to the behaviour of 
the comma bacillus in cultivations, as to its pecuhar power 
of forming spores, must be 1egarded as sheer nonsense. 

3. Notwithstanding this deficiency of Ferran in his 
mode of preparing his so-called “vaccine,” it might be 
said, and it has been said by Dr. Cameron in a powerful 
and very able article in the Nineteenth Century for 
August 1885, that by subcutaneously inoculating a culti- 
vation of comma bacilli, no matter however impure and 
contaminated, e g. such as were at Ferran’s disposal, the 
effect is different from the one produced by introducing 
them into the alimentary canal. In the former case, f.e. 
in the subcutaneous tissue, they are planted in a soll 
not congenial to them, and their product is only an 
abortive form of cholera, whereas in the latter, że. in the 
cavity of the alimentary canal, they find a more suitable 
soil, a soil which is their natural breeding ground, and 
the result is virulent real cholera. 

What Ferran by the moculation of his cultures ito the 
subcutaneous tissue of human beings actually did pro- 
duce, is, according to a number of witnesses (see the 
letters of the special correspondent of the British Medical 
Fournal,; the evidence given in detail by the special 
coriespondent of the Zimes, October 20, and a number 
of other independent witnesses, Enghsh and French), 
septic infection, the intensity of which, as might be 
expected, and as Ferran himself admits, depends on the 
quantity injected. This result, however, is not always 
produced, the injection -being sometimes quite inert, 
notwithstanding the presence of the comma-bacilli 
in the “vaccine” fluid. In the very able letter by 
the special correspondent of the Z¥smes for October 
20 we are informed that Dr. Ferran explained to 
this gentleman in detail that the culture fluid used 
for inoculation need not contain any comma bacilli 
at all, in order to produce the desired result; further, 
that the comma bacilli can be killed by b&iling or other- 
wise, without impairing the efficacy of the fluid, and that 
therefore a chemical substance present in the culture 
fluid, and probably the product of the organisms, must 
be regarded as the active principle. While this latest 
assertion of Ferran clearly shows that he 1s profoundly 
ignorant of the theory and practice of protective inocula- 
tions, such as are employed by Chauveau, Pasteur, Koch, 
Gaffky, Arloing and Thomas, and many others in a 
variety of specific diseases (anthrax, some forms of geptic- 
zemia, fowl cholera, symptomatic charbon, &c.), and 
while it is in flagrant opposition to his own assertions of 
an earlier date, ıt also proves that the results obtained by 
Feiran by the inoculations of his “ cholera vaccine” into 
the subcutaneous tissue of human beings harmonise well 
with the assumption that what he produces is simply 
septic poisoning, z.e, changes such as have been proved to 
follow the injection of certain chemical substances known 
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as ptomaines, and produced by the growth and activity 
of putrefactive bacteria in media containing proteids, 
Brieger (“ Die Ptomaine,” Hirschwald, Berlin, 1885) has 
published a most important series of observations on the 
production, nature, and action of ptomaines, and has 
greatly enlarged our knowledge of this as yet obscure 
subject. Tfe description of the symptoms observable on 
persons inoculated by Ferran (as given by a variety of 
independent witnesses and by Ferran himself), can leave 
little doubt that the result of these inoculations is septic 
poisoning, ın severe cases dangerous phlegmon and ulcer- 
ation, and even death. This is also the opinion of a 
number of medical men (Spanish, English, and French) 
who have had the opportunity of seeing and examining 
such persons, as will be seen from the Report by the Special 
Commissioner of the British Medical F ournal, the Report 
by the Special Commissioner of the 7yses, the Report 
by the Special French Commission, and the Report of 
the Commission sent by the Spanish Government. Such 
being the case, the inoculations practised by Ferran and 
his coadjutors can have no possible prophylactic effect 
against cholera, even granting, for the sake of argument, 
that one mild attack of cholera protects against a second 
severe one, a question which is still sud judice, since some 
competent authorities maintain that such immunity, 
although holding good in a number of infectious maladies, 
does not apply to cholera, 

4. Now, are persons inoculated by Ferran furmshed with 
immunity against an attack of cholera? The statistics pub- 
lished by Dr. Ferran and his adherents on the marvellous 
effects of inoculation in Alcira, Valencia and other places, 
accepted by Dr. Cameron in his article above referred to, 
show us a picture of brilliant successes, favourably com- 
paring and even surpassing the statistics of the effect of 
vaccination against smallpox. Those statistics collected 
by Ferran being endorsed by several medical men and 
other notabilities of the town of Alcira and elsewhere, 
Dr. Cameron cannot bring himself to regard as not 
revealing the truth; he cannot :magine that all these 
worthy people should conspire to pervert the truth and to 
prevent the truth from becoming known. 

The correspondent of the Tres in his letter, published 
October 20, gives a long list of places where the statistics 
published by the Ferranists are signed and stamped by 


the Alcalde of the place, the local judge, the priest, the 


~ resident doctors, and the notary; all duly signed and 


stamped. This Englishman, however, probably knowing 
what value to attach to the competency and veracity of 
all those worthies, examined the statistics for himself, 
and tbe result of his inquiry may be briefly summarised 
by saying that Dr. Ferran and his partisans have simply 
t cooked ” those statistics. They have done these things: 
when a person who had been inoculated by Ferran did 
nevertheless become affected with cholera, and died of ıt, 
death was put down as’ caused not by cholera but by 
some other disease; false entries were made as to persons 
who, having been inoculated, nevertheless died of cholera, 
were not entered as having been inoculated ; persons 
have been registered as having been “vaccinated” by 
Ferran, but on inquiry were found to have died of cholera 
several days previous to the alleged “vaccination.” 

Add to this the fact that in Alcira, for instance, the 
inoculations and their wonderful effects had not com- 
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menced until the population had abandoned,the impure 
water supply ; that in some places many of the inoculated 
persons belonging to the well-to-do classes (a fee being 
paid for the inoculation) were therefore less exposed to 
infection, and those statistics become a gross farce and 
a shameless imposture. And this 1s practically the 
opinion of the Special Commussion sent by the Spanish 
Government ; this Commission has reported altogether 
unfavourably on these inoculations, declaring them barren 
of all scientific value, dangerous inasmuch as persons 
inoculated and suffering in consequence from a form of 
septic poisoning become more susceptible to infection 
from cholera and other diseases, and further condemning 
them as of no value in giving immunity against cholera. 
The fact that Dr Ferran and his associates took pay- 
ment for the inoculations—thousands of persons were 
inoculated and reinoculated iu Valencia and elsewhere, 
for each inoculation a fee of from 5 to 12 francs “being 
charged—gives to the whole business a very ugly look. 
The Times correspondent (Times, October 20) does not 
therefore fully express the real value of Dr. Ferran when he 
says that he (Dr. Ferran) “1s the dupe of illusions, con- 
ceived in ignorance.” E. KLEIN 





LIFE OF SIR WILLIAM ROWAN HAMILTON 


Life of Sir Wihan Rowan Hamilton, Royal Astronomer 
of Ireland. By Robert Perceval Graves, M.A., Sub- 
Dean of the Chapel Royal, Vol. II. pp.719. With 
Portrait. (Hodges, Figgis, and Co.) 

[* a former number of this journal ıt was our duty to 
notice the first volume of the life of the iJlustrious 

Irish mathematician. We have now to congratulate Mr. 
Graves on the completion of the second instalment of that 
great work which has evidently been to him a labour of love. 
This volume, like its predecessor, bears abundant testi- 
mony to the conscientious manner in which the author 
has sought to delineate a picture of Hamilton, told as far 
as possible by the letters from Hamulton to his friends- 
and by extracts from his journal. We are again surprised 
at the extraordinary copiousness of the materials which 
were available. 

The incidents in the hfe of Hamilton apart from his 
literary and scientific activity are but few. The last 
volume conducted us to the year 1832, when Hamilton 
was in his twenty-seventh year. We had there seen the 
troubled course of his two earlier love affairs, and at 
the outset of this volume we are introduced to the third 
with Miss Bayly, to whom he was marned in 1833. His 
domestic happiness was in the course of years clouded 
over by the ul-health of his wife, though to the end he 
remained an attached husband, as she was an attached. 
wife ; two sons and one daughter were the issue of this 
union. e . 

The reader of this work can hardly fail to be struck 
with the numlser and the worth of the friends to whom 
Hamilton was endeared; he possessed to a remarkable 
degree the power of transforming a casual acquaintance- 
ship into a true and lasting friendship. His inttmacy 
with Wordsworth has been already referred to, and was 
carnied on by occasional letters and visits*until the death 
of the poet. Among his other literary friends we may 
mention Maria Edgeworth, who writes to-him (p. 384) —~ 
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“ Take your head from the stars or from transcendental 
mathematics and come and enjoy Folly and Fnendship.” 

There are also copious letters to and from Aubrey De 
Vere, Lord Dunraven, the Marquis of Northampton, and 
many others, including not a few to his intimate fnend 
the author of the present work; one ot these we would 
specially mention (p. 357), ın which Hamilton sketches 
the obligations of true friendship. The scientific corre- 
spondence of Hamilton with many of the leading philo- 
sophers of the last generation occupies, as might have 
been expected, a large proportion of the volume. 

At successive meetings of the British Association 
Hamilton was a well-known and a conspicuous figure. 
When the Association visited Dublin in 1835 he was but 
thirty years old, yet he had already attained a scientific 
renown which made him perhaps the most eminent man 
at that meeting. It was on this occasion that the Board 
of Trtnity College entertained the distinguished visitors at 
a banquet. The guests had assembled in the venerable 
library of the University. The Earl of Mulgrave, then 
Lord Lieutenant of Ireland, called Hamilton to the centre 
of a little circle, and, after conferring upon him the honour 
of knighthood, said :— 


“I but set the Royal, and, therefore, the national mark 
on a distinction already acquired by your genius and 
labours ” (p. 158). 


In speaking at the banquet subsequently, Whewell said, 
in language which the enthusiasm of the moment might 
perhaps excuse :— 


“Tt was now one hundred and thirty years since a 
great man in another Trinity College knelt down before 
is Sovereign and rose up Sır Isaac Newton ” (p. 159). 


In the year 1842 Sır R. Murchison, then general secre- 
tary of the Association, writes to Hamilton as follows 
(p. 387) :— 

“Your letter of the 16th having crossed mine, J am in 
despair at your resolution not to visit Manchester ; and in 
order to shake it if possible, even at the eleventh hour, J 
enclose you a letter from Herschel, whose resolutions were 
quite as firm as yours, and who yet has made them fly 
before Bessel. Think of this philosopher coming on 
purpose to see such men as Herschel, yourself, and two 
rr ties others, and finding Airy and Baily flown to Italy 
and Sir William Hamilton /ecturing in Dublin 11 Pray 
put off your class for a week. Make a noble effort and 
lay it all on Bessel’s shoulders, and you will add to your 
glory.” 

On this occasion Hamilton had also the gratification of 
meeting the great mathematician Jacobi, who, after 
referring to Hamilton as the “ Lagrange of your country,” 
said (p. 388) :— 

“Provided that we give to the dynamical equations 
that remarkable form under which they have been pre- 
sented for the first time by the illustrious Astronomer 
Royal of Dublin, and in which they ought to be presented 
hereafter, if all the general researches of analytical 
mechanics.” 


We also read how Hamilton was réceived at the Oxford 
meeting in 1847, in which, to quote his own words from a 
letter to the author, he says (p. 585) :— 


“It has several times happened to me to sit between 
Struve and Je Verrier (both of whom, somewhat to my 
surprise, and certainly beyond my deserts, assigned to 
me a high place “mong British astronomers in their 
speeches at the concluding meeting). And when I rose to 
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give an account of the application*of the calculus of 
quaternions to the theory of the moon on the Thursday 
of last week, and saw before me not only those two 
eminent foreign astronomers, but also Herschel, and Airy, 
and Adams, and Challis, besides Peacock and Whewell, 
and others scarcely less distinguished, I could not refrain 
from acknowledging it to be an alarming and almost an 
awful thing to speak on any subject of physical astronomy 
in the presence of such an audience.” 


Hamilton also records in an unsent letter the following, 
which refers to the same meeting (p 585) :— 

“My friend Struve, of Russia, at Oxford, 1847, said: 
that, though I held the title of Royal Astronomer of Ire- 
land, my astronomical brethren on the Continent would 
decidedly prefer my never looking through the telescope 
to my giving up or less ardently pursuing mathematics. 
‘You are,’ he was pleased to say, ‘our teacher.’” 

Hamilton was for many years not only the most dis- 
tinguished member of the Royal Irish Academy but also 
its president. Many interesting letters will be found in 
the volume relating to his election to this distinguished 
post. His rval, if so he can be called in what Hamilton 
describes as a “contest of generosity,” was the late 
Provost Lloyd. Lloyd retired in favour of his friend, and 
Hamulton writes many letters, the character of which is 
fairly represented by one to Lloyd (p. 218), in which he 
disclaims 

“Entertaining even a thought which could be construed 
into “reason to our long and unclouded friendship, and 
that the part you have taken (while in some respects ıt 
adds to my pain) furnishes a new proof of the justice of 
the high opinion that I have ever entertained of you.” 


Hamilton discharged in the most exemplary manner 
the laborious duties of President for several years, until, 
as he writes (p. 510) :— 


“The day has at length arrived when I am to accom- 
lish my desire of retning from the chair of the R.LA. 
ow joyously, though not without a feeling of solemnity, I 
received the news of my being elected to the chair; how 
gladly now I resign it, yet not without a shade of that 
sadness which belongs to a farewell |” 


The chief interest in this volume will be found in the 
account of the great invention of quatermions, with which 
the name of Hamilton will be for ever associated. His 
own appreciation of the importance of this achievement 
is shown in an extract from a letter to Prof. Lloyd in 
December, 1851 (p. 445) :— k 


“In general, although in one sense I hope that I am 
actually growing modest about the quaternions, from my 
seeing so many peeps and vistas into future ie aro 
of their principles, I still must assert that this discovery 
appears to me to be as important for the middlg of the 
nineteenth century as the discovery of Fluxions was for 
the close of the seventeenth.” 


The account of the discovery which, after fifteen years 
of studious meditation, seems suddenly to have flashed 
upon Hamilton is told in an inftresting letter written from 
his deathbed many years later to his son Archibald 
(August 5, 1865), p. 434 :— 

“On the 16th day of October, 1843, which happened to 
be Monday, and a council day of the Academy, I was 
walking in to attend and preside, and your mother was 
walking with me along the Royal Canal, to which she 
had perhaps driven; and although she talked with me 
now and then, yet an undercurrent of thought was going 
on in my mind which gave at last a result, whereof it is 
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not too much to say that I felt af once the importance. An 
electric circuit seemed to close ; and a spark flashed forth, 
the herald, as I foresaw immediately, of many long years 
to come of definitely directed thought and work, by 
myself if spared, and at all events on the part of others, if 
I should even be allowed to live long enough distinctly 
to communicate the discovery. Nor could I resist the 
impulse, unphilosophical as it may have been, to cut with 
a knife on a stone of Brougham Bridge, as we passed it, 
the fundamental formula with the symbols ¢, 7, & ;—namely, 
== f= ijk = — 1, which contains the solution of 


_the prolem, but of course, as an inscription, has long 


since mouldered away. A more durable notice remains, on 
the council books of the Academy of that day—October 
16th, 1843—which records the fact, that I then asked for 
and obtained leave to read a paper on guaterntons at the 
first general meeting of the session, which reading took 
place accordingly, on Monday, November 13.” 

Among the most distinguished disciples of Hamulton is 
Prof. Tait, though even Ae has admitted that he has not 
read the whole of Hamilton’s “tremendous volumes” 
(lives there indeed the man who has?). Another account 
of the discovery is found in a letter to Prof. Tait on 
October 15, 1858 (p. 435) :— 

“To-morrow will be the fifteenth birthday of the 
quaternions. They started into life full-grown on the 16th 
of October, 1843, as I was walking with Lady Hamilton to 
Dublin, and came up to Brougham Bridge—which my 
boys have since called Quaternion Bridge. I pulled out 
a pocket-book, which still exists, and made an entry, on 
which af the very moment I felt that it might be worth 
my while to expend the labour of at least ten or fifteen 
years to come. But then itis fair to say that this was 
because I felt a prodlem to have been at that moment 
Solved, an intellectual want relieved which had haunted 
me for at least fifteen years before.” 

The unmathematical reader may naturally ask the 
nature of this notable discovery which Hamilton made at 
* Quaternion ” Bridge. 

It would seem that at this moment he solved the long- 
studied problem of the multiplication of directed straight 
lines, or vectors as he called them. Let a denote a 
straight line of determined length and direction, Let 4 
denote another straight line at right angles to a, and 
radiating- from the same origin; then the product ad 
denotes a third straight line from the same origin perpen- 
dicular to the plane of a and 4; the product da, however, 
denotes the perpendicular hne on the other side of the 
plane, so thate da = — ad, This formula is eminently 
characteristic of the méthod, showing as it does that 
vector roultiplication is non-commutative. It is, however, 
remarkable that the associative principle obtains in 
quaternions no less than in ordinary algebra; thus if 
a, 6,¢ pe three vectors, or more, generally quaternions, 
then abXc=axX be. This theorem, though sue in 
quaternions, is still so far from being obvious that it 
implies the truth of an elaborate geometrical theorem. 

If we could single out one point of special significance 
in thé mvention of quatetmions it would be found in the 
dual interpretation of the symbol of a vector. Thus if 
the letter f denotes a vector or directed straight line of 
unit Jength, then the same symbol may also mean an 
operation of rotation through a nght angle around the 
vector as an axis. In the formule of quatermions the 
symbols denoting vectors can be interpreted in this dual 
manner. A quaternion may be regarded as the operating 
factor which applied to one vector transforms it into 


NATURE 


621 








another. This operation requires two quantities to 
specify the plane of the vectors—one to specify the angle 
between them and one the ratio of their lengths in all 
four quantities are required, whence the name quaternion. 

An interesting letter (p. 536) to the Rev. John W. 
Stubbs, Fellow of Trinity College, dated October 19, 
1846, gives a sketch of the points which Hamilton thought 
specially novel in his theory :— 


“ But did the thought of establishing such a system, in 
which geometrically oppostts factors—namely, two lines 
(or areas) which are opposite IN SPACE give ALWAYS a 
positive product—ever come into anybody's head, till I 
was led to it in October, 1843, by trying to extend my old 
theory of algebraic couples, and of algebra as the science 
of pure time? As to my regarding geometrical addition 
of lines as equivalent zo composition of motions (and as 
performed by the same rules), that is indeed essential in 
my theory, but not peculiar to it; on the contrary I am 
only one of. many who have been led to this view of 
addition.” 

A few years later Hamilton commenced the delivery of 
lectures on quaternions in Trinity College. His own 


words are (p. 605) :— 


“It was on Wednesday, June 21, 1848, that I delivered 
my first lecture on quaternions to a very respectable 
audience, among the persons composing which were the 
Rev. George Salmon, Fellow of Trinity College, Dublin, 
and author of a lately-published treatise on Al ebraic 
Geometry, and Arthur Cayley, Fellow of Trinity College 
Cambridge, who first, except myself, bas publicly use 
the quaternions.” 

These lectures, rewritten and greatly expanded, formed 
his first and classical volume—* Lectures on Quaternions.” 
(Dublin, 1853.) 

The publication of this work drew from Hamilton’s | 
many scientific friends cordial letters of congratulation. 
His old and intimate friend, Sir John Herschel, thus 
writes on July 21, 1853 (p. 681) :— 

“ Now most heartily let me congratulate you on getting 
out your book—on having found utterance ore rotus 
for all that labouring and seething mass of thought which 
has been from time to time sending out sparkles, and 
gleams, and smokes, and shaking the soil about you—but 
now breaks into a good honest eruption with a lava 
stream and a shower of fertilismg ashes. I don’t mean to 
say that there is not a good deal of cloud (albeit full of 
electric fire)—the good old ‘stupendo e orgoglioso pino’ 
of the fiery outbreak surrounding the bright jet, the true 

roduct—but the cloud clears as the wind drifts and 
eaves the hill conspicuous. 

“ Metaphor and simile apart, there is work for a twelve- 
month to any man te read such a book, and for half a 
lifetime to digest ıt, and I am quite glad to see it brought 
to a conclusion.” 


The intercourse, both social and scientific, between 
Hamilton and Sir John Herschel gives many interesting 
pages to this volume. Thus, for instance, we find (p. 492) 
an account of a meeting between these phYlosophers at 
the house of thr cgmmon friend, Dr. Peacock, the Dean 
of Ely. On Sunday they attended service in the Cathedral 
in company with Prof. James D. Forbes, and Hamilton 
recorded the incident in a sonnet whjch he recited to his 
friends. The next morning he received an acknowledg- 
ment in kind from Herschel. We quote here the two 
poems: that of Hamilton (p. 493) bears the title “In 
Ely Cathedral” :— i 
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“ The sunshine, through the lofty window stealing, 
Lat up that vast and venerable fane, 
Ely’s Cathedral, in dark clouds and ram 
Wiapped lately, and shut up fiom joyous feeling: 
In its soft progress all around 1evealing 
Beauty or majesty unmarked before, 
It shed its type of heavenly comfort o’er - 
Thiee kindred-kingdoms’ sons together knecling. 
Oh, may that Chuich, cling Eon and pure; 


One Mother of that knee company, 

In essence one, in name and office thiee, 

Mid outward stoim and darkness still endure : 
Be comforted of Christ in God’s good time, 
And share the sunshine of a heavenlie: clime.” 


Herschel’s sonnet in reply (p. 494) was handed to 
Hamilton the following morning :— 


“On A SCENE IN ELY CATHEDRAL 


“ The organ’s swell was hushed, but soft and low 
An echo, more than music, 1ang ; when he, 
The doubly-gifted, poured forth whispenngly, 
High-wrought and 11:ch, his heait’s exuberant flow 
Benenth that vast and vaulted canopy. 
Plunging anon into the fathomless sea 
Of thought, he dived where 1a1e1 treasures giow, 
Gems of an unsunned warmth and deeper glow. 
Oh! born for either sphere! Whose soul can thuill 
With all that Poesy has soft o1 bnght, 
Or wield the sceptie of the sage at will 
(That mighty mace which bursts its way to light). 
Soar as thou wilt ' or plunge—thy ardent mind 
Daits on—but cannot leave ow love behind.” 


We have introduced these verses not so much on 
account of the poetical merit they possess, which we 
confess appears to us to be but slight. They may, how- 
ever, seve 23 samples of those poetical effusions with 
which these volumes teem—indeed they give the ım- 
pression that there must be some occult sympathy between 
poetiy and astronomy, It 1s well known that Romney 
Robinson was a poet, and though it does not appear 
that Sir George Airy had plunged into verse, yet when he 
and Hamulton were together at Parsonstown there was 
an amusing contest between the two Royal Astronomers 
as to which could repeat most English poetiy. The 
present wiiter has heard this scene described by the late 
Earl of Rosse, who said that Sir G. Airy was admitted to 
have cariied off the honours. 

As an illustration of one of the less important mathe- 
matical labours of Hamilton we may mention his paper 
on the Hodograph, communicated to the Royal Irish 
Academy m 1846 This elegant conception 1s a curve 
whereof the radius vector to any point from the origin 
represents both in direction and in amount the velocity 
of a moving particle. Many interesting applications were 
made by Hamilton, and are referred to in correspondence 
with Whewell. A somewhat ludicrous incident in con- 
nection with the hodograph 1s recorded (p 543) It 
appears, that at the same meeting of the Academy in 
which the hodograph was discussed, Hamilton also ex- 
hibited Prof. Madler’s just published@ work on “The 
Central Sun.” This precarious speculation was by the 
reporter injudiciously blended with the Bodograph, and 
an astounding statement went the round of the papers 
asserting that Hamulton’s wonderful calculus had suc- 
ceeded in discoverimy the central point of the universe ! 

Itis not, perhaps, generally known that the real dis- 
coverer of the hodograph was Bradley (see Rigaud's 
edition of’ Bradley’s Memoirs, Oxford, 1832, p. 288). 


Bradley has there given a most elegant geometrical ın- 
vestigation of that cucle related to elliptic motion which 
Hamilton afterwards named the hodograph. 

The religious side of Hamulton’s character demands a 
few words of notice He was a member of the Establish- 
ment, and many passages show that he had the sympa- 
thies of a sound churchman. He seems to have been an 
admurer of Pusey, with whom he was also personally 
acquainted. We also find occasional reference to the 
midnight vigs with which he awaited the new year, and 
to the fasting which he sometimes practised for devo- 
tional reasons. We should imagine, however, that such 
exercises were but very occasional to a student so laborious 
yet so irregular as Hamilton. 

He found time to be president of a local branch of the 
Society for the Propagation of the Gospel. He assumed 
the duties of a churchwarden, and vanquished Archbishop 
Whateley in a controversy on the orthodoxy of an inscrip- 
tion on the church window at Castleknock. At Whitsun- 
tide we find him wnting a dynamical theory of the 
ascension of our Lord, in which in mediaeval fashion he 
proceeds to evaluate the duration of the phenomenon, 
which he demonstrates to have been less than the interval 
between Holy Thursday and Whit Sunday. 

It 1s with evident pain that the biographer has felt 
himself compelled to 1ecord the one great failing of his 
illustrious friend. The excessive devotion of Hamilton 
to study and the engrossing nature of those mathematical 
revertes in which he indulged led to the formation of very 
irregular habits. He “too often found the dawn surprise 
him as he looked up to snuff his candles after some night 
of fascinating labou: * The necessary hours for rest and 
refreshment being disregarded, he was led to the dangerous 
practice of an undue recourse to alcohol, and occasional 
intemperance was the consequence. Two or three scenes 
arising from this cause have been described ın this 
volume. There is one which can hardly have been wit- 
nessed eacept by the biographer himself, but which his 
conscientiousness has compelled him to record. There 
is a second on a public occasion which caused the 
deepest grief to Hamilton’s friends, one of whom called 
upon him with a kind remonstrance which was received 
by Hamulton ın a manner worthy of his high character. 
There 1s also a third incident, perhaps the most painful 
of all, which illustrates the attempt of Hamylton to reform 
and the circumstances under whech he relapsed. 

We certainly have no intention of citing these passages 
in this place, for if torn from their setting in the life 
of this great man they would probably convey an exagger- 
ated notion of the extent of his infirmity. We would 
rather record the words of Mr. Graves, where he says 
(p. 335) :— 

“ Itis mournful that what seems to have been an in- 
considerate, and at first unconsciously indulged, defect in 
external regimen of life, for such in the ception was his 
infirmity, should avail to cast a shade over qualities so 
solid and so splendid as the moral and intellectual qualities 
of Hamulton.” 

We have still to look forward to the third and con- 
cluding volume of this important work. In it we are to 
read how Hamilton continued his stupendous labous 
which culminated in the appearance of his other great 
work, the “Elements of Quaternions” We are also 
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promised that extensive correspondence with De Morgan, 
which will secure the attention of every lover of the 
“Budget of Paradoxes.” At the close of our former 
notice we insisted on the duty which devolved on the 
University af Dublin of publishing in a collected form 
the mathematical writings of their ilustnous son. This 
duty has not yet been discharged ; let us hope that it will 
not be left to some foreign mathematician to undertake 
the work which it should be the glory of Trinity College 
to complete. 





AN AGRICULTURAL NOTE-BOOK 
An Agricultural Note-Book. By W. C. Taylor, 

Aspatna, Carlisle. (London: Longmans, 1885.) 

i 1s not often that note-books are published, and it is 

well. Notes are in their nature fragmentary, and 
disposed towards brevity, often lapsing into crudity. 
They are a sort of skeleton of imparted knowledge, or at 
least rather anatomical than living, moving, and breath- 
ing information. The least and the most that may be 
reasonably expected of them is that they should be 
correct. The small book which has just been published 
by Messrs. Longmans does not commend itself to our 
judgment. It is crude, fragmentary, and almost inarticu- 
late or unintelligible. It purports to contain a body of 
teaching and of facts, but it really consists of disjointed 
sentences, the meaning of which it is often very difficult 
to gather. The grammatical construction of the sen- 
tences is also fearful and wonderful. To give an idea of 
this latest contribution to agricultura] science, we select 
the opening passage, page 1, which reads as follows :— 
“The science of agriculture. Definitions and terms. Its 
definitions. Scientific truths taught by the practice of 
agriculture.” “The practice of the farm teaching the 
science. The laws of agricultural science best learnt when 
thus taught, and lead to improvements in the applica- 
tion of science to farm practice” If this 1s a definition, 
much has been written in vain as to the difficulty of 
defining. It not only fails in definiteness, but ıs curiously 
involved, as well as untrue, for “the practice of the farm 
teaching the science” is an impossible and impracticable 
idea, ` 

The word “its” before each paragraph of definitions 
and terms appears to bear reference to the general 
heading, “The Science of Agriculture,” and cannot be 
supposed to bear a grammatıcal relation to “ definitions 
and terms.” Taking this view of Mr. Taylor’s “ notes,” 
we redd as follows :— 

“Tts character in the soil, as temper, will, and disposi- 
tion. These to be noted: success of farmer depending 
much on his knowledge of above (sister sciences). 
funery, sick, grateful, opstinate, kindly, tender, &c.” 

We defy any one to make any sense out of these utter- 
ances, whether taken with or without their context. 

Next we have an attempt at further amplification. 
Thus “1 HUNGRY—constantly in want of food.” Now, 
be it remarked that the subject is soz/s, and we are told 
that a soil is “hungry, constantly in want of food.” 
Also that it is “sick.” Here is mdeed confusion of 
metaphor and blind guiding with a vengeance. Only let 
readers of NATURE endeavour to picture to their minds a 
hungry and sick soil! No wonder that Mr. Taylor in 


the richness of his fancy can further enlarge upon its 
gratitutle, tenderness, and kindliness. Page’ 1 would 
itself furnish ample matter for review. It is as full of 
difficulties as the Moabitish stone, although ıt might 

so well repay deciphering. 

Again we read: “Short supply of organic matter im- 
proved by adding clay, where practicable, and vegetable 
matter.” While concurring with the last simply-given 
advice as remedying the fault in question, we deny that 
any amount of clay can help towards this end. 

Turning p. I, we come to p. 2, where we begin at the 
top as follows :—“ 3. TENDER —Hard and baked. Im- 
proved by rain, drags and harrows at nght time.” This 
tender soil is then hard and baked, and it appears also 
that it is improved by certain natural and artificial 
agencies which we thought were not only and solely unfit 
for the amelioration of such tender, albeit hard and baked 
soils, 

On the same page we are thus enlightened as to the 
primitive rocks :—“ The primitive rocks differ from 
matenals yielded by decay, which is accomplished by 
oxygen (O) and carbonic acid (CO,), gases invisible and 
transparent. Both attack rocks and metals, however 
hard; seen in the mould-board of the plough 1educing 
it (?) to a powder without noise. Temperature and water, 
other two agents acting on the Traitor's tron and potash, 
loosening particles from the hard rock.” .... These 
agents are the /riendly helpers to the farmer. The 
italics are Mr. Taylor’s own. We are irresistibly reminded. 
of Mr. Weg and Mr. Venus, those two “ friendly 
movers” in “ Our Mutual Friend ” 

Passing onwards through the dreary succession of 
sentences devoid of subject, predicate, or copula, we- 
arrive at p 12, where instruction 1s given upon the various - 
component parts of soils. Here- we find the following 
information régarding alumina :—‘ Alumina, (1) Present 
in the soul, but not in plant food. (2) Double silicates. . 
are (1) silicate of alumina, (2) (a) lime, (4) potash, (c) or 
of soda, (7) or of ammonia. (3) Order of compounds, 
H3N,K,CO;, NaCO, The higher favourite puts out a 
lower and unites with the silicate of alumina. (4) The 
powers of vegetable life command an influence over each 
and all the second-iank partners. (5) Performs work of 
outdoor servant. (6) Reconstructs broken-up partner- 
ships. (7) Amidst the faithless, constant only she 
(8) Acts as purveyor of food for the plant.” 

We leave this extraordinary statement of the eight 
duties of alumina ın the soil to the judgment of any sound 
scientific man or agricultunst, asking only why young 
people should be subjected to teaching so completely mis- 
leading, erroneous, and unintelligible, on the plea that 
they are obtaming insight into the piimciples of agri- 
cultural science ? * . 





THE PREVENTION OF BLINDNESS 
The Causes and the Prevention of Blindness. By Dr. 
Ernst Fuchs, Professor of Ophthalmology in the Unt 
versity of Liége. Translated by®Dr. R. E. Dudgeon. 
8vo, pp. 230. (London: Bailliére, Tindall, and Cox, 
1885.) S 
NDER the title of “ The Causes and Prevention of 
Bhndness,” Dr. Dudgeon has translated an essay, 
written by Dr. Fuchs, of Lidge, under the cogditfons of a 
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competitign announced by the “Society for the Preven- 
tion of Blindness in London,” and to which the prize of 
8o/. offered by the Society was awarded. The book may 
be described as contiining a succinct exposition of the 
chief causes of blindness, and an endeavour to render 
them intelligible to non-medical readers ; the object being 
to obtain the cooperation of the public in the removal of 
these causes, in so far as that desirable end may be 
attained by improved hygiene, and by a better knowledge 
of the most favourable conditions of ocular work. 

The causes of blindness which may fairly be said to 
be thus remediable, even including under blindness high 
degrees of defective vision, are two in number—namely, 
the purulent ophthalmia of new-born infants, and the 
progressive short-sight which is not uncommon in schools. 
The fprmer is a disease which might frequently be pre- 
vented, which is always curable if treated in good time, 
but which, if neglected, is almost ceitain to destroy the 
sight ; and to neglect of its early stages among the poor, 
and in remote country districts, probably four-fifths of the 
blindness which occurs among children in this country 
may be ascribed. Several months ago the Ophthalmo- 
logical Society of the United Kingdom, moved thereto by 
Dr. McKeown of Belfast, sent a deputation to the Home 
Secretary to call the attention of the Government to the 
dangerous character and the easy curability of this affec- 
tion, and to urge that steps should be taken, through the 
instrumentality of the Registrars of Births, to diffuse a 
more general knowledge of the importance of early treat- 
ment. Partly through the opposition of the Registrar- 
General, the deputation met with no encouragement ; and 
the information given by Dr. Fuchs is therefore as 
opportune as it is valuable, and might with great advant- 
age be communicated to the poor by clergymen, school- 
masters, and others. It may be said, however, that many 
of his recommendations apply chiefly to countries in 
which the employment of midwives is more general than 
in England. 

The progressive short-sight of the educational period is 
a matter which has lately attracted much notice in all 
civilised countries, and Dr. Fuchs has nothing to say 
concerning it which is original. He presents, neverthe- 
less, a brief and convenient summary of the facts, and a 
good description of the methods of school lighting and 
fitting which are most to be commended. This part of 
his volume may be studied with great advantage by any 
teachers and managers to whom the more systematic 
treatises upon the subject are either unknown or in- 
accessible. The book contains one serious error, which, 
in the English version, has been slightly modified by a 
muistramslation, Dr. Dudgeon writes, with reference to 
the provision for instruction about eye diseases in the 
medical schéols of Great Britain anf Ireland—* There 
are eye departments ın all the large hospitals, but as a 
rule no regular lectures on ophthalm®logy are delivered.” 
The word rendered “ophthalmology” is in the original 
not “ophthalmologie,” but “augenheilkunde,’? and the 
correct translation would be “the treatment of dis- 
eases of the eyes.” On this subject, that 1s to say, 
upon so much of ophthalmology as has any direct 
bearing upon the tluties of the medical practitioner, 
systematic lectures are delivered in every medical school 
in the United Kingdom ; and it 1s difficult to believe that 
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the translator could have been unacquainted with the 
fact “Ophthalmology,” of course, takes a much wider 
range, and embraces branches of optics and of physiology * 
with which the practitioner, unless a specialist in eye 
disease, has neither time nor reason to concern himself. 


OUR BOOK SHELF 


Among the Rocks round Glasgow: A Series of Excursion- 
Sketches and other Papers. By Dugald Bell. Second 
Edition. (Glasgow: Maclehose, 1885.) 


THIS volume furnishes a good example of what a busy 
man can do in his few intervals of leisure. The volume 
is mainly based on notes of excursions kept by the author 
while acting as secretary to the Glasgow Geological 
Society. It affords a fairly accurate idea of the geologi- 
cal structure of the country round about Glasgow, and 
of the principal features of interest which the rocks of the 
district present. The excursions extend as far as Stirling, 
take in the course of the Clyde and not a few districts 
on its banks. Many of the papers are pleasant reading ; 
and even geological specialists may find something in the 
pages to interest and inform. 


Three Martyrs of Science of the Nineteenth Century. 
Studies from the Lives of Livingstone, Gordon, 
and Patterson. By the Author of “Chronicles of 
the sapiaes eae Family.” (London: S.P.C.K., 
1885. 

THE author of this volume tells the story of these three 

remarkable lives very pleasantly and instructively, more, 

however, from the religious than the scientific standpoint. 

A very fair account is given of the work accomplished by 

Livingstone ın Africa, though the author does not seem 

to be quite aware of the value of the geographical work 

accomplished by Gordon on the Upper Nile, 


LETTERS TO THE EDITOR 


[The Editor does not hold himselfresponsiblefor opinions expressed 
by his correspondents. Nesher can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it ts impossible otherwise to surg the appearance even 
of commurications containinginteresting and novel facts.) 


Upper Wind Currents over the Equator 


TRE importance of an accurate knowledge of the general 
circulation of the atmosphere over the equator 4s so obvious and 
so little known that the following observations, taken on a 
voyage from Aden to Australia in February, 1885, will be of 
interest :— 

Over the north-east monsoon, north of the line, the surface 
wind was east-north-east, while the low clouds came from due 
east. No high cirrus was ever seen. 

In 2° N. lat. the surface wind lowest clouds carfe from 
N.N.E., the next layer of curo-stratus from E. rather fast, while 
the highest cirm drove very slowly from E.S.E. 

In about 1° S. lat. the surface came from N.W. (the N.W. 
monsoon), small flecks of low cloud from N.E., while some high 
curt moved from E. at a moderate,rate. 5 

In 5° S. lat. the surface wind still blew from N.W., the 
lowest cumulus moved from N.N.W., the next layer of cirro- 
stratus from N., while a still higher layer of cirrus came slowly 
fiom E. or E S.E. 

In 10° S. lat. the surface wind came still from N.W., and the 
clouds at moderate altitude from S.E. 

Inthe ‘‘Doldrums,” which we only reached in 13° S. lat., 
the surface wind was from S. and the clouds from S.E. 

After we entered the S.E. trade, while the wind came from 
S.E., the clouds drove from S., and when about 25° S. lat. the 
trade diew into E. ; the clouds came from S.E. 

The relation of upper to surface winds in the N.E. monsoon 
is just what might have been expected ; but the discovery of an 
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easterly current over the N.W. monsoon and of an upper current 
over the S.E. trade, more southerly than the ace wind, is 
snot only altogether new, but also quite anomalous. 

In Australia, and the Southern Hemisphere generally, the 
upper current over a N.W, wind is from about W. and over a 
S.E. wind fiom about E. 

On my way home I ran a section across the Atlantic from Rio 
to Teneriffe, but the absence of cinus prevented any satisfac- 
tory determimation of the upper winds in that region. 

The matter is, however, so important that I stait again ina 
few days for the hurricane region of Mauritius, where I hope to 
observe one of these exceptional cyclones. Then I hope to 
repeat a section of the Indian Ocean between Manritius and 
Bombay, and afterwards, if all goes well, to get some sections in 
the Pacific to see what the meaning of this curious discovery 
may be RALPH ABERCROMBY 

21, Chapel Street, S.W., October 26 





The Hellgate Explosion and Rackarock 


THE statement in NATURE of the 15th inst. (p. 575) that 
rackarock is ‘‘blasting gelatine” or ‘‘ nitroglycerine with 
compressed gun-cotton” is incorrect. Rackarock is simply 
powdered potassium chlorate, impregnated with an inexpensive 
oily combustible, such as coal-tar oul, and is one of my safety- 
explosives, which I discovered ın 1870, patented in England, 
April 6 and October 5, 1871, and described more fully in the 
Fournal of the Chemical Society for August, 1873, under the 
title : ‘On a New Class of Explosives, which are non-Explosive 
during their Manufactme, Storage, and Transport.” 

I am not responsible for the quaint name which the Americans 
have been pleased to give to my child. 

As the so-called ‘‘ racka:ock ” is not very sensitive or easy to 
explode, it requires a stong primer or detonator to set ıt off. 
This property, which I have fully discussed and particularly 
accentuated in my paper of 1873, explains why Gen. Newton, 
the Chief Engineer of the Hellgate mine, took the precaution 
of placing as a primer such a powerful charge (33 tons) of ex- 
pensive dynamite on the cheaper charge of the potassium 
chlorate mixture (107 tons), a precaution carried here perhaps a 
little too far, 

Still it is satisfactory to see that my safety-explosive performed 
the main part of the labour and i1endered good service in the 
advancement of the works of peace. H. SPRENGEL 

Savile Club, 107, Piccadilly 


[We are very pleased to insert Dr. Sprengel’s correction as to 
the composition of ‘‘rackarock.” Up to the time of our notice 
about the explosion going to press the only information we could 
obtain was that it was the same substance as blasting gelatine, 
but with a less portentous name.—Eb.] 





An Earthquake Invention 


In your number for October 15 (B. 573) your numerous scien- 
tific readers will be interested to find a pretty long letter under 
the above headifig from so able a seismologist as Prof. John 
Milne, of Tokio, Japan. Yet, his wnvitation notwithstanding, I 
must decline any discussion with 4im, either about my old letters 
which he refers to, or his own much changed opinion on their 
subject, since the occasion for my writing them occurred. 

Those points, Mr. D. A. Stevenson, who 1s also invited, may, 
o1 may pot, take up. My letters were impersonal, and dealt 
only with a British Association Report. I desire also to con- 
tinue to keep them strictly to that, even to the very words of the 
particular Repoit as given forth to the world with all the usually 
unquestioned authority of that mighty Association, in their B.A. 
volume for 1884, p. 248, Section entitled ‘‘ Experiments on a 
Building to resist quake Motion.” 

C. PIAZZI SMYTH 

15, Royal Terrace, Edinburgh, October 16 





On the Behaviour of Stretched Indiarubber when 
Heated 
SOME time ago (NATURE, vol. xxv. p. 507) you permitted me 
to express a doubt as to the invariable success of an often-quoted 
experiment with cylinders of bismuth and iron, intended to 
lustrate some relations between specific heat and thermal 
conductivity.! I regret that I have made further progress along 


t Perhaps I may mention in passing that if lead ıs substituted for the 
bismuth the expenment succeeds perfectly, as theoretically ıt should do. 





the evil 10ad of scepticism. I should like, in fact, to ask 
whether dt is absolutely true to say without qualification, as is 
done in many text-books, that india-rubber (when stretched) 
forms an exception to the general law that the volume of a body 
is mecreased when the temperature is increased. The usual 
form of the experiment supposed to prove this is well known: a 
piece of india-rubber tube or cord 1s stretched by a weight con- 
nected with a long light index-lever, and it is shown that when 
heat ıs applied the india-rubber gets decidedly shorter. 

I have always had some hesitation in showing and explaining 
the result of the experiment in the above way, ially as I 
could not find any proof given that the contraction in length was 
not compensated, or more than compensated, by an expansion 
in other directions (lke that of a worm in its creeping progress, 
or of a dry rope when wetted). I had, in fact, lately arranged 
an apparatus for determining the coefficient of expansion of india- 
rubber, whether positive or negative, when I found that the sub- 
ject has been very fully investigated by Dr. J. Russner, of Chemnitz 
(see Carl’s Repertorium for 1882, pp. 161 and 196). 

His results are briefly these :— 

(1) That india-rubber (of which several kinds were exananed) 
has without exception a definite coefficient of expansion which 
is always positive; expermments made at temperatures i 
from o° to 53°°4 gave, for its value at ro°, 0°000657; at 30°, 
0'000670. 

(2) That india-rubber in a stretched state expands to the same 
extent as when it is not stretched. No pomt of mmimum 
density was observed, such as Puschl supposed to exist. 

(3) That the apparently anomalous behaviour of stretched 
india-rubber when heated 1s simply a case analogous to those of 
anisotropic crystals, which expand to different extents in different 
directions. Iceland spar, for instance, as Mitscherlich showed, 
actually contracts ın a direction at nght angles to its principal 
axis when heated, although its volume is, on the whole, 
increased. 

Although ordmary india-rubber is, of course, isotropic, yet 
when stretched ıt becomes anisotropic, as may easily be shown 
by stretching apia until it ıs semi-transparent, and placing it 
between crossed Nicols ; the direction of the shain lying at an 
angle of 45° with the plane of polarisation. Distinct colours, as 
with a selenite film, will be seen, varying from red to blue with 
the amount of strain, 

The fact that india-rubber becomes hot when stretched, and 
especially if stretched and allowed to contract several times in 
succession, may perhaps be accounted for by molecular friction. 
It would almost seem, then, that in the account given in many 
books the truth, as well as the india-rubber, has been slightly 
** stretched.” H. G. MADAN 

Eton College, October 23 





The Resting Position of Oysters 


IN carrying out a series of experiments on the artificial breed- 
ing of oysters in my private aquaria, I noticed that the young 
oysters born in the tanks rested on the flatter shell when th 
obtained a flat surface, such as a tile, to adhere to, but when 
so arranged that they had iiregular surfaces to deal with, 
such as httle bundles of twigs, some adhered one way, and some 
the other. But where young oysters, nearly two years old, were 
moved from their original supports, and were compelled to find 
new ones, they selected the flat shell to rest upon in every 
instance, except where they were placed on sand, in which case 
they rested on the convex shell, in order gore to avoid 
clogging the mouth of the shell with sand. Is it not possible 
from these observations that adult oysters vary their position 
according to the natuie of the ground they are on. I have 
seen adult oysters onmuddy ground lying on the convex shell, 
while where adhesion to a flat surface could be Sbtained, they 
were all on the flat shell, and pectens are dredged with Balari 
and other growtMs one the flat shell in some instances, and on 
the convex shell in others, principally, however, on the latter. 

H. StuaRt-WorTLEY 

South Kensington Museum, October 24 





The Value of the Testimony to the Augora-Sound 


I HAVE read with much interest the descriptions of this sound 
as given by Dr. Sophus Tromholt’s corresSondents in NATURE of 
September 24. I was, however, struck by the similarity of 
these descriptions to the well-known phenomena ofe tinnitus 
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aurium, and it occurred to me that since a large number of | that ice crystals would be found ın a horizontal direction from 


persons have noises in the head—say one-half the entire adult 
population—it is probable that, when listening intently, a con- 
siderable number of observers heard the sounds of their own 
ears only. Thus is especially true of ‘‘ sizzling,” “‘ hissing,” and 
“ buzzing ” sounds. 

If physicians affected with tinnitus are not careful to exclude 
the noises propagated in their own heads, they may discover 
many curious physical signs in the chests of their patients in 
making auscultatory examinations. SAMUEL SEXTON 

12, West Thirty-fifth Stieet, New York, October 12 





The Red Spot on Jupiter 


On October 24, at 17h. 32m., this object was estimated 
exactly central on the planet. As seen with my 10-inch re- 
flector, power 252, the spot was very plain, though the low 
altitude of Jupiter :endered the telescopic image far fiom good. 

My impression is that this red spot ıs now decidedly more 
conspicuous than ıt was when I last saw it on July 8, and that 
durthe the ensuing opposition it will again attract general 
observation as one of the most prominent features of Jovian 
detail. This well-known marking has now been watched for 
more than seven years, and its present aspect leads to the 
inference that its existence will be indefinitely prolonged. We 
may therefore justly regard it as a lmeament of singular per- 
manency. Though its motion and appearance (s.e. unt) have 
been subject to considerable variation, there has been little, uf 
any change in either the shape or size of the spot. The mystery 
regarding its origin and real nature may perhaps ultimately be 
revealed on the basis of renewed and more exact observation in 
future years. W. F, DENNING 

Bristol, Octobe: 25 





A Remarkable Sunset 


WHILE out for a walk this afternoon I was stiuck by a pecu- 
liarity in the sunset which I do not remember to have seen 
noticed before. The sun set about 4 43 p.m., and there was 
the usual ‘‘after-glow.” I began to notice this fist about five 
o’clock ; there was then itt the west a laige bank of cumulus 
cloud rather low down, above this was a brilliant lemon-yellow, 
very bright, and this was bounded by a broad arc of a pale pink, 
the latter fading away into the light blue of the sky. Very soon 
afterwards I noticed that the pmk arc, instead of being con- 
tinuous, was really made up of a series of beams of bright light, 
which pointed to the position of the sun. I counted these, and 
made out five bight rays at unequal distances apart ; behind 
this (as ıt seemed) there were a few yellow curus clouds. A 
sunset like this I have often noticed before, but what followed 
is, I think, novel, The bright rays weie slowly turning round 
like the spokes of a huge wheel moving in a direction contimy 
to the hands ofa watch. J noticed also that the bieadth be- 
tween the bright 1ays altered, two of them seeming to almost 
coalesce. In about ten minutes’ time one ray turned approxi- 
mately through 90°, and a new ray brighter than the other ap- 

eared on the right. The altitude of a ray when vertical was 

m 36° to 40°, [ should say. By 5.15 the rays became very 
faint and soon vanished, though above the dark bank of cloud I 
could detect a faint crimson-lake glow. 

The day had been fine on the whole, except that there had 
been a little rain early ın the morning, and a very heavy rain 
shower between 12 30 and r o'clock. The air was extiemely 
clear, and the wind was blowing fieshly fiom the west, or per- 
haps i$ was a bit north of west. It was blowing slightly from 
right to left across the line joining me to the sun 

This phengmenon of the pink rays revglving seems to be ex- 

laired by the dark spaces beiny due to clouds which were being 
umed along by the stong west wind. I should like to know 
if any one living in a line W.S W, @f Cambridge noticed 
broken masses of cumulus clonds this afternoon ows head between 
5.0 and 5 is p.m. Greenwich time. PAUL A. CoBBoLD 
Caius College, Cambridge, October 26 





. A Tertiary Rainbow 


THE supposed tertjary 1ainbow about which I sent a note a 
month ago must have been a halo formed by ice crystals, as 
readers of NATURE will perhaps have inferred merely fiom the 
recorded digtinctness of the colours, It did not occur to me 


here, over the hot plains of the Punjab on the evening of an 
August day. But I have since calculated the size of the tertiary 
rainbow and the order of colows in it, and the calculation leaves 


| no doubt that the phenomenon must have been a solar halo, 


caused perhaps by a hailstorm over the plains. 


Thaudiam, Punjab, Sept. 25 ‘T. C. Lewis 





The Sense of Colour 


In the early English “ Lay of Havelok the Dane” the follow- 

ing words occur:— 
* Also he wolde with hem ley ke 
That weren for hunger grexe and bleike.” 

Mr. Allan Cunningham in his mteresting paper (p. 604) does 
not allude to this old use of the word green, Is it a solitary 
case ? MARGARET HEATON 

Belvedere, October 24 





Stone Axes, Perak 


A CURIOUS Malay superstition has come to my knowledge 
concerning these implements. They appear to be very rare out 
here, and those found are treasured by Malays as lucky things 
to have about the house. I have as yet only been able to procure 
two specimens. One of these I have described ın a paper on 
the Sakates read before the Anthropological Society in June last. 
This nearly resembles Fig. 55 in Dr. Evans’ ‘‘ ancient Stone 
Implements of Great Britain,” and is made of a soft description 
of slate which can be sciatched with the thumb-nail. The other 
is of a much harder descuption of slate almost lke greenstone ; 
it much resembles Fig. 76 of the same work. It 1s 7} inches 
long, 14 inches wide at the widest end, which is sharpened, and 
14 inches wide at the other end, which is not sharpened. The 
faces are flatter than those figuied by Dr. Evans and the sides 
peifectly squared. It ıs beautifully polished, but several de- 
pressions are left all over it, showirg that it had originally been 
chipped out. The Malays call them Batu-lintarh—zi.¢, thunder- 
stones—and account for their ,1esence by saying that they are 
the missiles used by angels and demons in then continual war- 
fare. 

But the pecuharity of the superstition is this : the Malays aver 
that the soft implement which [ have described has been made 
by an angel or a demon and buried ın the earth to become hmd 
and fit for use, and suppoit their argument by saying that these 
objects have been found fieshly made of clay and qute soft, 
buried in the eaith, wheie they have lately been deposited by 
some angel or demon fora fatme ume of battle. The Malays 
say that the batu-lintarh ıs haid to procure m this state, as it 
almost invariably drops to pieces. For this 1eason they do not 
value ıt much, and more particularly because it has never 
inflicted a wound. The haid pohshed celt which I have just 
desenbed, however, they value very highly, because they say it 
has been used in the aenal warfare and has inflicted a wound on 
one or more of the combatants. They adduce this supposition 
from the fact of the several depressions left by the chipping out 
of the implement, and say that these maiks were caused by its 
contact with the body of one of the demon comkatants. This 
la t idea is very closely connected with another Malay belief, 
and most probably took its rise from it. This belief ıs that if 
the blade of a knss or spear is bent or m any way damaged, it 
has most certainly wounded if not kuled a man or s@¢me wild 
animal, and is therefore pioportionately of much gieater value. 
A Malay who professes to be a good judge of a krss will, if 
asked to appraise the weapon, invariably first glance along the 
blade to see if ıt is bent ever so slightly, and 1f it 1s he will most 
ceitainly add two or three dollars to its value because it has 
“‘m’mkam orang” (struck a mdb). I have very little doubt 
that if some of the fine limestone caves of this district were 
thoroughly examined, they would yield a nch harvest of anthro- 
pological material. A, HALL 

Batu Gaja, Kiuta, Perak, September 6 





Photographic Action on Ebonite 


AT the back of one of the cases of lecture apparatus facing a 
north window in this laboratory, there happens to have been 
standing for six months or more an ebonite plate with a 
framed glass plate in front of it, the glass baving a star-pattern 
done in little spots of tinfoil all over it. The thickness of the 
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frame, say an eighth of an inch, separated the two plates hom 
esch other. 

On taking then out of the case the other day I noticed the 
pgttern on the glass clearly and sharply imprinted on the 
ebonite ; every little circle well marked. bust had been plenti- 
fully deposjted on all parts not screened by the tinfoil spots, and 
the striking clearness of the impression was mainly due to this 
local absence of dust ; but even on wiping off some of the dust 
the pattern could still be detected, owing to some difference of 
surface between the exposed and the shaded portions. 

It evidently is another ulust:ation of Prof. McLeod’s observa- 
tion of the effect of light on ebonite, the modified surface afford- 
ing an easy lodgment for dust. In case there be anything more 
in the matter it is proposed to replace the same or similar 
plates, and observe at intervals. 

EDWARD E. ROBINSON 
Lecture Assistant to the Professor of Physics in 
University College, Liverpool 





THE SLIDE RULE 


It is a perpetual source of amazement to those who 

are familia: with this instrument that its use is not 
almost universal. People of every class have to make 
simple calculations, while those engaged in scientific 
work, in designing apparatus, or ın invention perpetually 
cover sheets of paper with figures, all of which trouble 
and the loss of time which it involves might be saved by 
the intelligent use of a good slide rule, and yet, for 
reasons difficult to find out, the habitual use of this instru- 
ment is luted to a very small proportion of the calcul- 
ating community. 

Most people know that the scales are logarithmically 
divided—that is, that the distance between the divisions 
marked 1 and 10 being in imagination divided into 10,000 
parts, the division marked 2 ıs at the 3010th of these parts, 
the division marked 3 1s at the 4771st of these parts, and 
so on, 3010 being the log of 2, 4771 the log. of 3, and 
so on; and further, that the spaces between these whole 
numbers aie similarly divided into fractional parts, thus 1'r 
is at the 414th of the imaginary parts and ror at the 
43rd of these parts, 414 and 13 being the logs. of 1'1 and 
tor. This is very generally known, but it is more gener- 
ally believed that to use the rule involves so much 
thought and anxiety that it 1s far simpler to work out 
results in the usual way, or at any rate that the rule can 
only be of any real assistance when a great number of 
similar calculations have to be made; and further that, 
as the 1esults to be obtained are not absolutely correct, 
that as an extreme error of 1, 1-1oth, or 1-1ooth per cent. 
is possible, according to the nature of the instrument, it is 
not really to be trusted. Thee objections are easily 
answered. As spon as the shght difficulty of reading the 
rule has been overcome—a, difficulty due to the fact that in 
ascending the scale the divisions become closer, so that 
if there 1s room for ten subdivisions between Io and 11, 
there are only five between 20 and 21, and two between 40 
and 41—a difficulty which once overcome never recurs— 
then the simpler calculations, such as multiplication, 
division? and simple proportion, can at all times without 
an effort or a thought be instantly performed, while those 
involving proportions in which some of the terms are 
squares, cubes, roots, sines, or tangents can, after a 
moment’s 1eflection, be as easily completed, so that even 
in thé case of single operations time is saved. It 
is true when many calculations of the same kind present 
themselves, especially if some of the terms in the senes 
are identical, that the use of the rule ıs specially advant- 
ageous; but in any case mental labour and time are 
saved. 

As to the probable accuracy of results obtained by the 
use of the rule, they are in general superior to the 
accuracy with which the figures which require reduction 
have been determined, or, if this is not the case, they are 
in general so nearly correct that the error is of no con- 


sequence. For instance, ifthe marks obtained by several 
examinees are to be reduced to correspond to atotal of 
100, the commonest rule, which gives an accuracy of 
1-300th part, is sufficiently good; for the nearest’ whole 
number only, and the right order are all that are needed. 
It would be absurd to doubt the accuracy of the instru- 
ment because it cannot be trusted to give figures correct 
to one port ın a thousand. Or, again, if the weight of a 
piece of metal has to be determined from its dimensions, 
a good rule trustworthy to 1 part in 1000 will in almost every 
case be more than good enough ; for, even if the specific 
gravity of the material be known so truly, it is not often 
that the piece can be made so near the specified size that 
the discrepancy which may ultimately be observed will be 
due more to the error of the rule than to the inaccuracy of 
construction. In such a case ıt would be as absurd to 
discard the rule as untrustworthy as it is to use 7-figure 
logarithms for the calculations of an ordinary chemical 
analysis. There are cases, of course, where observations 
can be made with a degree of accuracy beyond that which 
is obtainable by any rule—for instance, determinationg of 
mass, length, angles, and time can all be made with extra- 
ordinary precision. Where, then, uncertainty 1s not intro- 
duced by observations of another kind, where the entire 
precision to be obtained in any such observations may be 
expected in the result, as, for instance, in the determina- 
tion of the refractive index of the glass of a prism, in such 
cases the slide rule is unsuitable, and tables of log- 
arithms furnish the most obvious means of making the 
calculations. Or, again, when pounds, shillings, and pence 
are involved, a result correct to the nearest farthing is 
generally desired to make accounts come mght, and so, 
unless the sums dealt with are moderate, the slide rule is 
again unsuitable However, the calculation of interest 
furnishes a good example of proper and improper use of 
the rule in making calculations If it is required to find 
what a certain sum (s) will be worth at the end of a 
eat at so much (r) per cent., the result might be found 
rom the proportion 100: 100 4- r:: s: z. Here 
the amount x would be determined with an accuracy 
of say I-1oooth part, so that if rooo/. were involved, an 
error of 17, might arise. This is an improper use of the 
rule. A greater degree of accuracy would be ob- 
tained by the propoition 100 : r:: 5: the increase of s. 
Here the interest is found to the same proportionate 
accuracy, and so in such a case the greatest possible 
error could only be one shilling, if the rate is § per cent. 
This example, though obvious, is given because it cor- 
responds exactly with cases that arise in the laboratory, 
where the rule, 1f used properly, is of service, but, if im- 
properly, is useless. 

Calculations involving only the simple arithmetical 
rules, when extreme van 1s requited, are best per- 
formed by the help of a table of logarithms, or with an 
arithmometer ; in fact with an arithmometer a far greater 
degree of accuracy can be reached than with ordinary 
7 faire logarithms, and though they are also suitable for 
calculations in which only three or four significant figures 
are required, their great size and expense compare un- 
favourably with the portability and cheapness of the 
rule, and, moreover, tngonometncal and logarithmic 
functions cannot be found with them. These maghines 
are shown at the Inventions Exhibition by Tate and 
Edmonson, and areeworth PEET There, is another 
calculating machine close to Tate’s, by which the interest 
on any sum at ny rate per cent. for any time may be 
found to the nearest halfpenny in an incredibly short 
space of time, worthy of the attention of those who have 
to calculate interest. But, to return to the slide-rule, it is 
astonishing that an instrument hke Gravet's, 10 inghes 
long only, with which all calculations, arithmetical, trigo- 
nometrical, and loganthmuic, can be worked, out so easily 
and with an accuracy of from 1-500 to 1-1000, according 
to the nature of the calculation, should be so little used. 
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This is not the place to give instructions for using the 
rule, buf an outline of the method is necessary to make 
it possible to compare the different makes, many of which 
are shown at the Inventions Exhibition. E dee 

With two similar scales of equal parts, as inches divided 
into tenths or centimetres divided into millimetres, it is 
possible to add numbers, or, conversely, to subtract num- 
bers ; thus, 1f the zero of one scale is placed opposite, 
say, 6'5 of the other, opposite every number # on the first 
will be found z -+ 6'5 on the second, and so addition or 
subtraction could be performed, but there would be no 
advantage in so adding or subtracting. In the same way 
the slide of the ordinary slide rule 1s employed to add 
distances, but these distances do not correspond to the 
figures attached, but to the logarithms of those figures, and 
so the sum which is found by such an addition is not the 
sum of the figures apparently added, but their product. 
If the slide is placed at random, all the pairs of figures 
which are opposite to one another are in the same pro- 

rtion, and the multipliers which will change either series 
mte the other will be found on each scale opposite the 
divisions marked 1 on the other. It requires no great 
amount of memory to bear this in mind: however the 
slide may be set, those numbers which are opposite 
to one another are in the same proportion, f.e, have 
a common quotient, which may be found opposite 
any of the divisions marked 1; and yet this 1s all that 
has to be remembered in multiplication, division, and 
simple proportion. The two top hnes of a slide rule are 
generally identical, and they are used for these simple 
operations ; they are generally distinguished by the letters 
A and B. In general the bottom lne of the shde, that 1s, 
the third altogether, is identical with the first two, and is 
labelled C. This arrangement is convenient, for it is 
possible to insert the slide upside down, in which case all 
numbers which are opposite one another on A and C 
have a common product, which may be found opposite 
any of the divisions marked 1. This furnishes the most 
ready mode of finding actual or approximate factors of 
numbers, and is of great use to those who have to calculate 
wheelwork ; further, by the use of the inverted C line under 
the A lne any harmonical progression can at once be 
read, and any number of harmonic means can be inserted 
between two quantities. The fourth line is generally made 
different from the others ın that it is on double the scale, 
and it 1s then distinguished by the letter D. If the units 
of the C and D line are placed opposite one another, a 
table of squares and roots 1s formed, or if in any other 
position the squares of the numbers on D vary in the 
same proportion as do the numbers that are opposite to 
them on C. It is in calculations made on the C and D 
lines that so much time is saved, for propoitions in which 
some of the terms are squares or square roots can be 
worked out as quickly and as accurately as those in which 
simple numbers only are employed. If the slide is inverted 
so as to bring the B line opposite to the D line, then the 
square of any number on D X the number opposite to 
1t on B ıs constant. This product may of course be found 
in B opposite r in D. Cube roots, among other things, 
may be found in this way. 

These four lines aie all that are generally found in a 
slide şule ; occasionally others are added: thus a line on 
one third of the scale of the D line (sometimes called an 
E line) will,with the D line, enable one to directly work 
proportions in which some of the terms are cubes or cube 
roots, but this is not often required. , Wath the usual four 
lines all arithmetical processes, except addition and 
subtraction, can be performed. There are, however, rules 
in which on the back of the slide are scales in which the 
distances are log.*sines or log. tangents of the angles 
marked, then these lines being placed against an ordinary 
A line so that go° on the line of sines or 45° on the line of 
tangents is opposite 1 on the A line, a table of smes or 


tangents will be formed ; and if the slide is placed in any 


other position, the sines or tangents*of the angles denotec 
by any divisions on either of these special lines will vary 
m the same proportion as do the numbers which arz 
opposite them on the A line. In those rules in whica 
lines of snes and tangents are given there 1s generally a 
scale of equal parts in which the length of the D lme 15 
divided into 500 or 1000 parts. If this 1s placed opposite 
the D line, with the ends of the two scales opposite one 
another, a table of loganthms will be seen; thus the 
logarithm of any number on the D line will be found 
opposite to it on the scale of equal parts. 
aving pointed out the chief uses of a slide rule, it 
will be possible to describe the differences in construction 
in the several varieties. The most simple possible form 
is the onginal Gunter’s scale to be found on any sector. 
With this and a pair of dividers calculations may be 
made, for if the dividors are set to the distance between 
any two numbers, any other pair of numbers which are 
found by the dividors to be the same distance apart will 
be in the same proportion, or have a common quotient, 
just as a common difference would be found if a scale 
of equal parts were used. This, however, is trouble- 
some ; but if the same principle is applied to a scale in 
the circular form the result 1s much more convenient, In 
this case angular distance takes the place of linear dist- 
ance, and a pair of arms which can be opened to any 
angle can be moved round, and every pair of numbers 
covered will bear to one another a constant proportion 
depending on the extent of the angle. This is the prin- 
ciple of some of Dixon’s rules shown at the Inventions 
Exhibition, near the anthmometers. In the well-known 
pocket instrument, the calculating circle of Boucher, an 
instrument like a watch, one hand is fixed and one is 
movable, and the face is also movable. There is another 
instrument of the same kind, ın which the scale is drawn 
on a helical line, Here the scale and one hand are mov- 
able, and there is one fixed hand. This, which is Prof. 
Fuller’s spiral rule, is made and exhibited by Stanley. 
Circular instruments are also made, in which scales shde 
over one another, which are in this respect like the straight 
rules. There 1s more advantage in the circular form than 
appears at fist. In the straight rules the A and B lines 
are each double, the first and second halves are identical ; 
this repetition of the scale 1s required in order that, how- 
ever the slide may be placed, the part of each opposite to 
the other may contain at least a complete scale of numbers, 
In the circular form, however, the beginning and end of a 
single logarithmic scale meet, and so the scale itself is its 
own repetition both above and below. For this reason 
the openness of the divisors in a circular instrument is 
the same as in a straight rule, of which the length 1s 
six times, instead of three times, the diameter of the 
circular line. è 
Of the two types of instrument—one in which one slide 
works against another, generally straight, sometimes cır- 
cular, and the other in which there is no slide but only a 
line divided logarithmically with a pair of hands, which 
type is always circular—which may be called respectively 
the slide and the index types, each has certain “advant- 
ages. The slide form is preferable, in that each setting 
ot the slide furnishes a complete table of pairs of related 
numbers, as, for instance, of any English and foreign 
measure, of squares and roots on any scale, such as 
diameters and areas of circles, or of sines or tangents 
on any scale, so that, without moving the slide, any 
number of results may be read off, whereas with in- 
struments of the index type the scale must be moved 
under the hands, or the hands over the scale, for each 
result. On the other hand, index instruments are more 
convenient than the usual slide rules in working out long 


expressions of the form eine ee , in which any of the 


exsxe 
terms may be squares, cubes, sines, or tangents, for the 
terms are taken alternately from the numerator and de- 
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nominator and set in order with the fixed and movable 
hand until all are worked off, when the answer is found 
under the fixed hand. There is no necessity to observe 
any result till the process is complete ; on the other hand, 


with slide instruments, each result of the form L, 
EXE &c., must be read and set before it can be 


operated upon by the next pair of factors. In Gravet’s 
rules, however, this disadvantage of the straight form 1s 
removed by the addition of a cursor or sliding index, 
which ın other ways 1s a great comfort. 

All instruments of the mdex type suffer terribly from 
parallax, owing to the hands being above the face, so that 
they do not in practice give the accuracy that from the 
length of scale upon them might be expected. 

This is especially the case in small instruments: for 
imstance, Boucher’s calculating circle, made in the form 
of a watch, 1s probably divided so accurately that on that 
score an error of one part in a thousand does not exist ; 
yet, owing to parallax, the practical limit is about 1-300. 
This instrument has, besides the ordinary line, one on a 
double and one on a treble scale for squares and 
cubes, a line of smes, and another of equal parts for 
logarithms. 

The possible accuracy of any instrument depends upon 
the length of the scale included between 1 and 10, called 
the radius, and also upon the linear accuracy with which 
a setting or reading can be made; this is at least twice 
as great in slide as in index instruments. In order to 
obtain great accuracy various means have been adopted 
whereby a great length of scale 1s brought within 
a small compass. Among slide instruments are Prof. 
Everett’s “Universal Proportion Table,’ published by 
Longmans, Green, and Co., and General Hannyngton’s 
slide rule, made and exhibited at the Inventions Ex- 
hibition by Aston and Mauder. In these the slide is 
made in the gridiron form In Everett’s instrument 
there are twenty bars, the total length of which is 
about 13 feet; a scale of equal parts is also printed, so 
that logarithms can be read with it. In both of these 
mstruments only simple proportions can be effected, 
unless special grids, divided on a double scale or trigono- 
metrically, are provided. Far the most ingenious of all 
devices for obtaining a great length of radius in a com- 
paratively short space is due to Mr. Beauchamp Tower, 
whose name is well known in connection with the spherical 
engine. His instrument is a slide instrument consisting 
of two tapes running side by side,over equal and inde- 
pendent rollers, but the tapes have a half twist in them, 
so that they have each only one surface and one edge. 
In this instrument, made privately for his own use, each 
tape is about 12} feet long, and as both sides of the tape 
are used the radius is about 25 feet, and therefore, as far 
as openness of scale is concerned, it 1s equivalent to a 
straight rule 5o feet long, while the instrument itself is 
only just qver 6 feet in length, 

Slide rules of the index class can have a great length 
of scale more readily employed than others. Thus Prof 
Fuller's helical mstrument has its radius equal to 42¢ feet, 
and is in openness of scale equivalent to a straight rule 
85 feet long, while the box which contains it is only 
17X32X%2Z inches inside nfeasure. Dixon exhibits a 
special rule with the scale extending over r0 concentric 
circles, but with this form a less degree of accuracy 1s 
attainable when using the inner than when using the 
outer circle. Thus the inner circle is equivalent to a 
straight rule 30 feet long and the outer to one 60 feet 
long. There is-an outer circle equally and logarithmically 
divided to find logarithms. In another of Dixon’s instru- 
ments, similar in size and form, there is the same outer 
circle for proportions and logarithms, and a series of 
inner circles divided so as to give sines, cosines, tangents, 
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cotangents, secants, and cosecants. Each of these is on 
a board 14 inches square. Rules with very extended 
scales dd’ not in practice give results with an accuracy 
which is proportional to their length, though the working 
accuracy 1s very much increased. They have this ad- 
vantage, that they can be worked to their limit with ease, 
while with a well-divided pocket rule the errors of con- 
struction are beyond the limits of vision, and so the cal- 
culator is apt to strain his eyes to get results as accurate 
as possible. For instance, results obtamed by a good 
pocket-rule one foot long can be trusted to a thousandth 
part; at the same rate Prof. Everett’s should be accurate 
toa thirteen-thousandth part, and Prof. Fullers to an 
eighty-five thousandth part. In practice a four and a 
ten-thousandth part are their limits. Again, instruments 
with very extended scales have only room for one line, so 
that simple proportions only and logarithms are all that 
can be directly obtained from them. For general use in 
the laboratory or elsewhere where calculations of every 
kind have to be made, the straight form, on the whéle, 
seems most convenient, because of its portability, the 
quickness with which it can be worked, the diversity of 
operations that it will directly accomplish, and the extra- 
ordinary accuracy in companson with other forms of the 
results to be obtained. Far the best instruments of this 
type that the writer has yet seen are those made by 
Tavernier-Gravet, of Paris, already alluded to. They are 
different to those generally used ın England in that the 
line in the slide which works against the D line is itself a 
D hne, so that squared proportions have to be performed 
by the aid of the cursor. This form has the further dis- 
advantage that the inverted slide cannot be used for 
finding factors, which is a great loss ; on the other hand, 
the two lower lines may be used for simple proportions, 
and they will give a double accuracy. On the whole, the 
original pattern with an A, B, C and D hne seems pre- 
ferable. Of the straight rules shown at the Inventions 
Exhibition those made by Stanley exceed all the others 
in workmanship and they are equal in this respect to the 
Gravet rule, Among them are rules for special popie, 
as Hudson’s scales and Ganga Ram’s rules. udson’s 
scales, which are made in card, each having two slides, 
are a marvel of constructive skill. Dixon shows his 
“ tnple radius double slide rule,” with which very complex 
operations may be readily performed. Heath shows a 
slide rule for converting sidereal to mean solar time, or 
the reverse, correct to about ‘o2 of a second, but 
this is not a slide rule proper, as the scales are not 
logarithmic. 

There is entirely a different class of slide rule shown 
by Lieut. Thomson. In this there is, as usual, an A, B, 
and C line, but instead of the D hne there is a “P ” line, 
in which the distances, instead of being logarithmic, are 
logarithms of logarithms. By this instrument fractional 
powers may be found as readily as simple products or 
quotients. It has, however, this defect, that the scale 
converges so rapidly as the numbers ascend that high 
numbers can only be obtained with a proportionate 
accuracy far less than is possible with low numbers, It 
is one feature ın the slide rule of ordinary construction 
that an error of reading of, say, t-1ooth of an inch will pro- 
duce the same proportionate error in any part of the 
scale. This rule foi imvolution is shown ın the straight 
and circular form. It is right to mention that the same 
thing exactly wasenvented by the late Dr. Roget and 
published by him in the Psl. Trans of 1815. 

No attempt has been made to give an account of every 
special form of rule that is made; those shown at the 

xhibition and some other well-known férms, which weil 
illustrate the different kinds of development, have been 
imperfectly described and the general principles on which 
all depend sufficiently explained to make evident the 
advantages of each type of instrument. 

C. V. Boys 


"630 


NATURE 


> 


[Oct. 29, 1885 





e 
HOMING FACULTY OF HYMENOPTERA 


J5 connection with Sir John Lubbock’s papet at the 

Bntish Association, ın which this subject is treated, it 
is perhaps worth while to describe some experiments 
which I made last year. The question to be answered is 
whether bees find their way home merely by their know- 
ledge of landmarks or by means of some mysterious faculty 
usually termeda sense ofdirection. Theordinary impression 
appears to have been that they do so in virtue of some 
such sense, and are therefore independent of any special 
knowledge of the district in which they may be suddenly 
liberated ; and, as Sir John Lubbock observes, this im- 

ression was corroborated by the experiments of M. 

abre. The conclusions drawn from these experiments, 
however, appeared to me, as they appeared to Sir John, 
unwarranted by the facts; and therefore, hke him, I 
repeated them with certain variations. In the result I 
satisfied myself that the bees depend entirely upon their 
spetial knowledge of district or land-marks, and ıt is 
because my experiments thus fully corroborate those 
which were made by Sir John that 1t now occurs to me to 
publish them. 

The house where 1 conducted the observations is 
situated several hundred yards from the coast, with flower 
gardens on each side and lawns between the house and the 
sea, Therefore bees starting fromthe house would find their 
honey on either side of ıt, while the lawns in front would 
be rarely or never visited—being themselves barren of 
honey and leading only to the sea. Such being the geo- 
popia conditions, I placed a hive of bees in one of the 
ront 10oms on the basement of the house When the 
bees became thoroughly well acquainted with their new 

uarters by flying in and out of the open window fora 
ortnight, I began the experiments. The modus operandi 
consisted in closing the window after dark when all the 
bees were ın their hive, and also slipping a glass shutter in 
front of the hive door, so that all the bees were doubly 
imprisoned. Next morning I shghtly raised the glass 
shutter, thus enabling any desired number of bees to 
escape. When the desired number had escaped, the 
glass shutter was agam closed, and all the liberated bees 
were caught as they buzzed about the inside of the shut 
window. These bees were then counted into a box, the 
window of the room opened, and a card well smeared 
over with birdime placed upon the threshold of the bee- 
hive, or just in front of the closed glass shutter. The 
object of all these arrangements was to obviate the ne- 
cessity of marking the bees, and so to enable me not merely 
to experiment with ease upon any number of individuals 
that I might desire, but also to feel confident that no one 
individual could return to the hive unnoticed. For 
whenever a bee returned it was certain to become en- 
tangled in the bird-lme, and whenever I found a bee so 
entangled, I was certain that ıt was one which I had taken 
fiom the hive, as there were no other hives in the 
neighbourhood 

Such being the method, I began by taking a score of 
bees in the box out to sea, where there could be no land- 
marks to guide the insects home. Had any of these 
ins@cts returned, I should next have taken another score 
out to sea (after an interval of several days, so as to be sure 
that the fist lot had become permmently lost), and then, 
before liberating them, have rotated the box in a sling 
for a considerable time, in order tg se@whether this would 
have confused their sense of direction. But, as none of 
the bees returned after the first experiment, it was clearly 
needless to proceed to the second. Accordingly I 
liferated the nekt lot of bees on the sea-shore, and, as 
none of these returned, I hberated another lot on the 
lawn between the shore and the house. I was somewhat 
surprised to fing that neither did any of these return, 
although the distance from the lawn to the hive was not 
aboye 200 yards. Lastly, I liberated bees in different 

e 


parts of the flower garden, and tfiese I always found 
stuck upon the bird-lime within a few minutes of their 
liberation. Indeed, they often arrived before I had had 
time to run from the place where I had liberated them ta 
the hive. Now,as the garden was a large one, many of 
these bees had to fly a greater distance, in order to reach 
the hive, than was the case with their lost sisters upon 
the lawn, and therefore I could have no doubt that their 
uniform success in finding their way home so immediately 
was due to their special knowledge of the flower garden, 
and not to any general sense of direction. 

I may add that, while in Germany a few weeks ago, I 
tried on several species of ant the same experiments as 
Sir John Lubbock describes in his paper as having been 
tned by him upon English species, and here also I ob- 
tained identical results : in all cases the ants were hope- 
lessly lost if berated more than a moderate distance 
from their nest. GEORGE J. ROMANES 





THE HEIGHTS OF CLOUDS 


FROM the Upsala Observatory comes an account of 
fairly exact measurements of the heights of clouds 
during the summer of last year, and a very interesting 
publication it is. It appears that when the circumpolar 
expeditions were planned the Swedish Meteorological 
Observatory furnished their station at Spitzbergen with 
three theodolites, of a somewhat novel though simple 
construction, for the double purpose of observing the 
altitude of the aurora and that of clouds. The difficulty 
that has always been felt in such observations has been 
that of easy intercommunication between the different 
observers, so as to fix on the particular part of the 
cloud of which the height was to be measured. Thanks 
to modern invention this difficulty was got over by con- 
necting each station with a telephone. The reported 
good results obtained at the circumpolar station—the 
publication of which, by the by, has not been done as 
yet—induced Herr Hildebrandsson, the director of the 
meteorological observatory at Upsala, to commence a set 
of similar observations there. On a couple of pillars, 
about 450 yards apart, and placed on an approximately 
north and south line, a couple of theodolites were erected, 
the stations being connected by telephones The theodo- 
lites employed may be described as ordinary theodolites, 
the object glass of the telescope being replaced by a large 
open nng, across which were stretched a couple of cross 
wires, whilst the eye-piece consisted of a simple hole of 
3mm. in diameter. When observing near the sun dark 
glasses would be placedsin front of this orifice. As might 
be expected, there are several unavoidable errors in using 
these instruments, the principal of which are the un- 
certainty of an identical point in a cloud being measured 
at each station, and the want of synchronism of the obser- 
vation—a very important point when clouds ate travelling 
with any speed The method of observation was some- 
what laborious, and was as follows. The two observers, 
each at a theodolite, agreed as well as they couJd on the 
point in the cloud to be observed, and at a particular time, 
fixed upon in advance, brought the cross wires on this 
somewhat indefinite spot, and then read their instruments, 
noted the time of observation, described the cloud, and if 
possible sketched it. A second observation of the same 
point gave the direction and rate of motion of the cloud. 
Perhaps one of the most easily observed clouds is the 
cumulus, and we find from a table given that the 
probable error of observation ıs very considerable. 
Thus, in one whose height was calculated to be 1,639 
metres, the probable error of one observation was 748 
metres, and of the mean of 16 observations 187. Out 
of 101 observations the: mean height of a cumulus was 
1,690 metres, and the probable error of the mean 40 
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meties. The labour to attain even such accuracy 1s 
very great. The surprise is that at Upsala they did not 
adopt a photographic theodohte such as ıs now, we 
beleve, in daily use at Kew. In the Kew “nepho- 
graphs,” as they are called, the telescope is replaced by 
a camera, and,the observations do not involve half the 
labour of eye-observations. For instance, when the two 
nephographs are in a fixed position the manipulations are 
simplicity itself. One observer telephones to the other 
the cloud whose height it is desired to ascertain. By 
means of a very simple pointer both direct their cameras 
to the cloud, having inserted a dry plate in position. The 
lenses are closed by shutters, both of which can be opened 
and then closed with any desired rapidity by an electrical 
arrangement from one station. The exposures are thus 
made simultaneously, and the photograph must include 
every point ın the cloud. The position of the cloud is 
fixed by crossed limes etched on a glass plate which js in 
contact with the dry plate, and which always occupies the 
same position, and from these cross hnes, which are ım- 
pressed on the two negatives, any desired pointis measured 
The readings of the graduated circles of the nephoscope 
having been taken the height and distance of the cloud is 
readily calculated. It might be supposed that consider- 
able errors might be made even with this arrangement 
as the solid angular distance included is somewhere about 
55°, and the objects within this are impressed on a plate less 
than six inches square. Asa matter of fact, such 1s not the 
case. Measurements of objects a couple of mules off, and 
at known distances from the observer, have been observed 
with an error of less than 1 per cent., a base of 250 yards 
having been used—an accuracy which 1s far greater than 
could be obtained by eye-observations when the object to 
be observed 1s uncertain in outline, and when there 1s no 
definitely fixed point to observe. It must not, however, 
be supposed that there are no difficulties in photographing 
clouds of every description. It requires, for instance, a 
keen judgment to hit off the exposure necessary to differ- 
entiate between the white clouds in the higher regions the 
pale blue sky against which they are projected. All such 
difficulties ate to be overcome with practice. It ıs to be 
hoped that before long the Upsala Observatory will adopt 
such a plan as we have indicated, when the results they 
obtain will be even more valuable and be less laboriously 
attained than they are at present. 

The following table gives the height of the different 
characters of clouds at Upsala :— 


Stratus P š 625 metres. 
Nimbus (lower) . ; s TESS y 
» higher 2,185 ,, 

r 3 a top 1,690 

Cumulus and cumulo-stratus base 1,307 

mean 1,498 

Lower alto-cumulus 1,988 

Higher ,, ” 4,242 

Cirro-cumulus 55513 

Cirrug 6,823 


The authors point out that, according to their observa- 
tions, apparently there are seven levels, each one occupied 
by a different species of cloud, vız. : 600, 1,100, 1,5c0, 
2,000, 42-4,600, 58-6,6co, and 80-8,600 meties ; and these 
levels agree with those dedu@ed by M. Vettin of Berlin, 
who deduced them from a different mode of observation. 
There are several remarkable tables, some of which give the 
diurnal variation in the height of clouds, others the diurnal 
variation of the frequency of high clouds at Upsala during 
the summer, others again which discuss the question of 
the effect of the height of the barometer on the cloud 
masses. One of the most interesting sections of the 
memoir 1s that on the calculation of the velocity of wind 
at different heights from the movements of clouds. 

On the whole, the Observatory at Upsala is to be con- 
gtatulated on the step it has taken in making systematic 


e 
observations of cloud heights and velocities. Itısa matter 
of capitalemportance to meteorology that such should be 
undertaken ın various localities, not only at or near the 
sea level, but also at as high altitudes as possible. Were 
the cloud levels, for instance, the same at all places 
mountainous districts would be very much more cloud 
bound than we know is the case. Observations of clouds 
in the Alps show that the levels at which the different 
classes are to be found exceed the heights which are 
shown in the table above; and it remains to ascertain not 
only the effect of barometic pressuie on the levels, but 
also the disturbing effect caused by the elevations in the 
land. Such observations might well be added to the 
observatory at Ben Nevis, and no doubt some enthusiastic 
meteorologist would be willing to spend a summer in the 
Alps to make obseivations at a still higher station. Until’ 
work such as this ts undertaken the subject can only be 
partially discussed on scientific grounds. 





W. DE W. Aw 
THE RECENT TOTAL ECLIPSE OF THE SUN 
E have received the following communica- 
tions :— 


THE news that bad weather seriously mterfered with 
the work of the Government Survey parties, sent to 
observe the echpse of the 9th inst. from points on the 
centre line of totality, induces me to send you the 
accompanying incomplete sketch and hasty account by 
to-day’s maul :— 

I observed the eclipse from Tahoraite, the present 
southern terminus of the Napner-Wellington Railway, a 
point well within the belt of totality, but some forty miles 
north of the centre line. 

I went, determined to concentrate my whole attention 
on the corona, and the corona alone—I did not even take 
my watch. My eclipse obseivations are therefore neces- 
sarily very 1ncomplete. i 

After a stormy a (alternate showers of rain and haul, 
with a bitterly cold wind), day-dawn brought a clear 
sky; but a heavy bank of clouds far away to the south 
boded no good to observers in that direction. The cold 
was bitter, and fresh snow lay very low down on the 
neighbouring hills. 

The first contact occurred not long after sunrise, the 
atmosphere ın the east being rather hazy, and the light 
pale (other observers say ruddy). At first the tempera- 
ture of the air seemed to nse steadily, but when the sun’s 
disk was a quarter obscured, ıt began to fall again, and 
as totality approached the cold became severe. 

When the occultation of the sun had reached three- 
quarters, the so-called “hvid” character of the hght 
became very marked, and about ten minutes before 
totalıty a cuious and tremulous play of hght on the 
ground—like dark mpples or moving “maibhngs,” if I 
may use the word, became apparent. 

In order to keep my eyes as sensitive as possible to the 
faint light of the corona when it should become visible, 
I only watched the sun (through a telescope) for a few 
minutes after first contact, I then averted my gaze, and 
fixed ıt persistently on the dark-green bush surrounding 
the Tahoraite clearing. All I noticed during my hasty 
survey of the disk was two small and one large spot, the 
latter close to thegmb at about 90° (see sketch), and 
surrounded by facule 

The moment “totality” occurred I tumed my gaze 
towards the sun, and having previously, to save time, 
drawn disks on several pages of my pocket-book, I hum 
nedly took sketch after sketch of the shape of the corona 
the rays of which were much better marked than I ha 
been led to expect. My object in taking several sketches 
was to record any change ın the position of the rays. I 
took five durmg the short time of totality, and their agree- 
ment 1s so clear as regards the number and yelative 
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position and length of the main rays, that it fully confirms 
the general impression left on my mind as to tħe fixity of 
this phenomenon. 

I was just engaged in making a last estimate of the 
extent of the corona between 35° and 90°, when a cry 
arose from the bystanders, “ Look at the red flame shoot- 
ing out to the left!” I withstood the temptation, and 
observed the almost sudden disappéarance of the corona 
on the reappearance of the sun. All I can therefore say 
of the red protuberance which attracted so much notice is 
that the emergence of the sun is blended in my mind 
with a vague and fleeting umpression of a narrow streak 
of red light with a broad streak of white light outside 1t, 
between 200° and 290°, and almost symmetrically divided 
by the position of the dark rift in the corona. 

An acquaintance who noticed the rift in the corona told 
me that the red flame shot out close to it. He described 
the shape of the flame as ragged, other intelligent ob- 
servers compared it to a sugar/oaf; the most intelligent 





Corona as observed dunng solar eclipse of September 9, 1885, as sean from 


Tahoraite, North Island, New and, about 40 miles north of centre 
line of totahty —A, 300", longest ray, 2-3 diams. B, first contact about 

5° (vague) O, Son apparently reappears about 260° (vague). D, 
aso", dark riftin corona KE, approximate position of large red protuber- 
ance which shot out just before close of totality. F, corona, J] Me, 
rather ed G, corona, } diam., regular. : e gun-spot with 
faculæ close to the hmb at tumeof first contact I, 80°, ged longest 
ray, tį diam. J, between these two long rays corona extends nearly } 
.diam., with some longer rays K, longest ray, r} diam L, corona, 
hardly $ dam M, and longest ray, xj-2 diams. N, between longest 
rays corona extends } to x diam, ; a long rays r} diam (N B.—Corona 
alone was observed relative position and lengths of rays reliable ; abso- 
lute lengths to be taken with caution , 


of those I heard, to a drop of water hanging from an 
object. Other observers, again, stationed two miles off, 
saw, tof a red but a brilliant white flame shoot out. 

I leave these discordant statements and comparisons 
tose reconciled by other men. 

During totality there was a considerable amount of 
diffuseddight around the sun. I am unable to state its 
extent or colour from personal estimate. Some of the 
bystanders called the colour peagl-guey ; others, reddish ; 
others, again, pale blue and white. 

The colour of the corona itself seemed to me very pale 

bluish green. 
* The sketch ¥ send you should explain itself. I will 
only mention that the angles are, of course, only esti- 
mated, tle zero direction being the upper end of the 
vertical through the centre of disk. 

The rift in the corona was very marked, and extended 
right down to the disk; it was very near to by far the 
longest of the rays. In conclusion there is nothing that 
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the coronal rays remind me of'so much as an auroral 
display. N. A. GRAYDON 
astings, Hawkesbay, N.Z., September 11 * 


Mr. Henry Bedford, of All Hallow’s College, Dublin, 
sends usa copy of the Marlborough Express, New Zealand, 
of Wednesday, September 3 1885, giving an account of 
the eclipse as observed at Blenheim and other places in 
New Zealand. 

The eclipse at Blenheim began at 6.30 a.m., and totality 
occurred at 7.25. 

“The totality—if totality it was—could have lasted but 
a bare moment : for, to the untrained observer, it seemed 
that a patch of bright sunlight on the upper edge of it 
was never absent. It must, however, be remembered. 
that Blenheim is on the very outer edge of the belt, and 
that the apparent duration of totality was so extremely 
short that, by an optical illusion, it might seem that sun- 
light was never totally obscured. The corona and sun’s 
flames were plainly visible, and formed a spectacle which 
no mechanical contrivance can imitate, and no art can 
reproduce, Several stars ın different quarters of the 
heavens—and particularly one about four sun’s diameters 
below the eclipse—were seen, and the general appear- 
ance of the sky and of the shadows on the hill sides and 
in the water was that of early dawn. The eclipse was 
ceitainly a wonderful phenomenon, and almost as inter- 
esting to the non-scientific observeras to the man of science 
who viewed it in his observatory. 

“ Observations of the eclipse were taken in the cricket 
ground at Blenheim by Mr Dobson, C.E., and ten in- 
stantaneous photographs were secured by Mr. W. H. 
Macey, the two gentlemen acting “in conjunction. Mr. 
Dobson’s observations were made by the telescope and 
theodolite, the powerful telescope belonging to Mr. 
Cullen of Mahikipawa having been erected in the cricket 
ground for the purpose.” 

At Wellington, by the time the total phase was reached 
the sun was sufficiently clear of clouds to give an uninter- 
rupted view. As totality was reached the scene was most 
impressive, and as the darkness increased the western 
heavens became illuminated with a deep orange colour, 
shading off into the most delicate of yellows. A number 
of stars were plainly seen during the darkness. After 
about a minute and a half the sun in shone out, and 
gradually increased. Pigeons and birds began to fly 
about in a helpless fashion, and sought their roosts. 

Dr. Hector reports :—“ Heavy southerly squalls, with 
hail, spoiled the observations. We were at Dryertown, 
on the centre of the line, but got only partial glimpses. 
A pink patch surrounded the sun, and extended 15° from 
it, probably due to the same dust film in a high atmo- 
sphere that caused the sun-glows last year.” 

At Mastertton a heavy south-west gale with rain set in 
on the 8th, and the morning broke without any signs of 
clearing. Messrs. M‘Kerrow and party, who had camped 
at the foot of Otahuao, proceeded to the tap and fixed 
their instruments amid driving snow and hail. Just before 
totality the sky cleared, and all the phenomena were fairly 
visible. One photograph was taken before totality, three 
during, and one after. The corona was visible for fully a 
minute, encircling a ring of light radiating to a distance of 
about half a diameter of tRe sun. It was of a pale white 
colour, like the electric light; of uniform width, except at 
the sun’s equator, where it slightly protruded, and was 
evidently of greater extent. 


We have just received, by the dilatory method of a letter 
by post, an account of the preparations making and made 
for the due observation of the Total Solar Eclipse in 
September, up to within a fortnight of the event coming 
off; but no more. Our informant, the Venerable the 
Archdeacon Stock, of Wellington, New Zealand, was 
momentarily expecting two large auxiliary expeditions, 
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one from Sydney, the other from Melbourne; and had 
been himself told off for corona work. But though 
britaming full of fine enthusiasm to do all that man could 
do in that department, he yet characteristically adds, 
“but how can we expect to see any of the more refined 
and minute features through all this Krakatdd haze which 
the sun has still to shine through? In 1882, before that 
great volcanic eruption, we could see the comet of that 
year close up to the sun’s limb; but now I am certain 
that nothing of the kind could be visible.” Cc. PLS. 
15, Royal Terrace, Edinburgh, October 21 * 





NOTES 


Pror. PASTEUR read on Monday evening to the Paris 
Academy of Sciences a statement, of which the following is the 
substance as telegraphed to the Standard:—M. Pasteur some 
time ago succeeded in rendering proof against 1abies some six- 
teen out of every twenty dogs experimented upon. But to 
ascertain that immunity had 1eally been given, he had to wait 
four months after the inoculation had taken effect. He therefore 
set himself to obtain virus of different degrees of strength, with 
the object of obtaining prompter and more certain results. This 
was effected by the following means .—A rabbit was inoculated 
with a fragment of tissue taken from the spine of a rabid dog. 
The incubation of the poison occupied fifteen days. As soon as 
the 1abbit was dead a portion of its spinal marrow was in turn 
moculated into a second rabbit, and so on until sixty rabbits had 
been inoculated. At each successive inoculation the virus became 
of increased potency, and the last period was not more than 
seven days. Having ascertained that exposure to dried air 
diminishes the virus, and consequently reduces its force, M. 
Pasteur supplied himself with a series of bottles containing dried 
air. In these bottles were placed portions of the inoculated 
spinal marrow of successive dates, the oldest being the least 
virulent, and the latest the most so. For an operation M. 
Pasteur begins by inoculating his subject with the oldest tissue, 
and finishes by injecting a piece dating ftom two days only, 
whose period of incubation would not exceed one week. 
The subject 1s then found to be absolutely proof against 
the disease. At the beginning of July a young Alsatian, 
named Joseph Meister, who had been severely bitten in several 
places by an undoubtedly rabid dog, presented himself at the 
laboratory. His case, left to itself, being considered hopeless 
by M. Pasteur, Prof. Vulpian, and othgr high authorities, the 
patient was submitted to the same series of inoculations that 
had been so successful on dogs. As a proof a series of rabbits 
were simultaneously subjected tb the identical processes. In 
ten days thirteen inoculations were made with pieces of spinal 
marrow containing virus of constantly-increasing strength, the 
last being from the spine of a rabbit which had died only the 
day before. phe youth thus operated upon by the successive 
administrations of weaker viras was made proof against the virus 
of the intensest strength. It1s now roo days since he under- 
went the last inoculation, and he is in perfect health. Those 
rabbits, on the contrary, which were at once moculated with the 
strong virus, without first being rendered fit to receive it, became 
affected within the proper incubation period, and died with the 
usual symptoms. The fist inoculation practised upon Meister 
was sixty hours after he had been bitten. M. Pasteur has, at 
the present moment, another human patient under treatment 
who was bitten a few daysago by a mad dog. M. Pasteur sad it 
would now be necessary to provide an establishment where rab- 
bits might always be kept inoculated with the disease. In this 
way there would constantly be a supply of spinal tissues, of 
both old and recent inoculation, ready for use. Before the sit- 
ting was adjomned M. Pasteur received an enthusiastic ovation 
from both the Academy and the public present. 


THE annual meeting of the five academies foi ming the French 
Institute todk place at two o’clock on October 24 in the large 
hall of the Institut ; M. Bouguereau, President of the Academy 
of Beaux Arts was in the chair. The great prize delivered once 
every two years was awarded to Dr. Brown-Sequard, the well- 
known physiologist. M. Paul Bert had written a paper “On 
Vivisection,” which was*expected as a sequel to the delivery of 
the prize to Dr. Brown-Sequard, but it was not read for want of 
time. The annual banquet took place m the evening for the 
second time. 

Ir is rumoured that M. Goblet, the Mimster of Public Instruc- 
tion, proposes to return to the former organisation of the 
Institut, which was regarded as a universal self-electing body. 
Each class or special academy had not the privilege of choosing 
its own members as now, but of proposing a list of candidates 
to the whole Institut. The incieased solemnity given to the 
annual and quarterly meetings, and the institution of banquetg, 
are considered as preparatory to this important change. 

M. BERTRAND, who was nominated member of the French 
Academy some months ago, will be received on December 10 
next, at a solemn sitting, when he will read his inaugural 
address. It will be answered by M. Pasteur. 


A VERY valuable addition has recently been made to the 
Science Collections now displayed in the Western Galleries at the 
South Kensington Museum of Science and Art. Mr. Rochfort 
Connor, of the Inland Revenue Department, has prepared a 
number of exquisitely finished pen-and-ink drawings of objects 
viewed with the microscope, often by the aid of very high 
powers. The collection, which covers two large screens in the 
1ooms devoted to biology and geology, include drawings of 
insects and other minute forms of animals, and of various 
anatomical preparations from them, of curiosities of pond-life, 
and of the skeletons of many organisms, both recent and fossil. 
Among these last Mr. Connor’s highly-finished representation of 
some of the more complicated forms of the Diatomacese, such as 
Hehopelta and Coscinodiscus, are especially worthy of admiration, 
though some of his drawings of Forammifera, Bryozoa, and 
Sponge-spicules are scarcely inferior to these in delicacy of, 
execution. These drawings represent, we understand, the 
leisure hours of a busy life-time, and their author is now engaged 
in a series of microscopic drawings illustrating the characters of 
food-products and their adulterants. A few of these are now 
exhibited as samples, and the series when complete cannot fail 
to be of great use to public analysts and others. 


Ava meetingof the Brookville (U S.) Society of Natural History, 
September 22 (according to Science), a committee was appointed 
to confer with the scientific associations, educational institutions, 
and with individuals throughout the State of Indiana, concerning 
the advisability of the formation of a State Academy of Science, 
and if thought advisable, to co-opdrate with such persons in 
favour of the formation of such an association. Free expression of 
opinion 1s called for by the committee, both as to the need of 
such an organisation and as to the best plan for its composition. 
It is now the plan to hold a meeting at Indianapolis betwéen 
Christmas and New Yeng day. It proposed that the orgamisa- 
tion shall enable the citizens of Indiana who are engaged in 
scientific work to meetgat certain times “for social intercomse, 
for the exchange of ideas, and the comparison of results of scien- 
tific studies.” It would appear from the prospectus that the 
Academy would be a State society similar to the American 
Association. ` 

Some theoretical views on the detonation of meteorites have 
been recently offered by Signor Bombicci in the Royal Acca- 
demia dei Lincei. He supposes the detonatiofi to be that of an 
explosive gas mixture, formed during the surface-heating of the 
mass in the atmosphere, and accumulating chiefly in the actions 
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space’ left behind the mass in its very swit flight. The gas 
mixture is probably of oxygen and hydrogen, and it becomes 
detonant when the proportions aie near those in which the gases 
form water. The oxygen may be supplied from the air; the 
hydrogen may come from the meteouite itself, which, having like 
porous bodies and fused metals, taken it up and condensed it m 
some region of space, sets it free again’as it becomes very hot by 
friction of the air, and as an enormous difference of pressure 
arises between the front and the back part. But a poition (and 
perhaps the larger) of the detonating mixture may come from 
dissociation of the aqueous vapour in contact with the glowing 
and fused surface of the meteor. To the idea of an actual ex- 
plosion of the meteorite by internal energy, Signor Bombicci 
objects that the ball must be shattered to the finest dust, and that 
fragments would not be coated with a crust. Sometimes meteorite 
stones remain quite whole in spite of the detonation. Haidinger’s 
wlea of the sound being due to air rushing into the vacuum behind 
the meteurite is thought improbable because the detonation takes 
place ın very high layers of the atmosphere, where the air is 
much too rare ; moreover the movement of the meteorite until 
detonation is a quite steady one. The characte: of the noise, 
and its repetition at intervals, also the shatteiing of the mass 
into fragments forming a cone of dispersion towards the earth all 
agree, in the author’s opinion, with an explosion of gas behind 
the meteorite. Refeiring to another point, Signor Bombicci 
thinks that the earth has by virtue of its magnetism a selective 
action on cosmic masses ; hence the universal presence of iron 
in meteorites. 


Messrs. A. AND C, BLACK will publish immediately a volume 
by Dr. Croll, F.R.S , entitled “Discussions on Climate and 
Cosmology,” and also a new edition of ‘‘ Climate and Time.” 


ACCORDING to the Yourral of Indian Art the Government 
of India has decided to combine the duties of the Archzological 
Survey and those hitherto performed by the curator of Ancient 
Monuments. For this purpose India, exclusive of the Madras 
and Bombay presidencies, has been paititioned into three 
divisions, one of which has been placed under the contiol of 
Major Keith, who superintended the construction of the mag- 
nificent Gwalior gate which H.H, Maharajah Scindia has pre- 
sented to the South Kensington Museum, and which will be a 
piominent ornament of next year’s exhibition. 


WE have received from Mr. Saville Kent, Superintendent 
and Inspector of Fishenes in Tasmania, a very encouraging 
report of operations for the year ending July 31, 1885. Much 
of the report is devoted to oyster fisheries, which Mr. Kent is 
endeavouring to develop on scientific principles. He has 
established hatchei1es at various points, and a laboratory for 
experiments, and under his care the oyster ought to become an 
important industrial product in Tasmania He also advises 
the encowagement of sponge fisheries. With regard to Sal- 
monide, Mr. Kent concludes that no tiue salmon have yet been 
established in the lakes and rivers of Tasmania. The fish of 
legge size which abound in the geat lakes and other large 
sheets of water are really essentially the same as the Gieat Lake 
Trout o» Salmo frox of Great Bnitane 


In the Report by the Boaid of Trade on their proceedings 
and business under the Weights an@ M@asures Act for the past 
year, it is stated that the attention of the department has been 
called by the Corporation of Dublin to the necessity of pro- 
eviding a legal st@ndard measure for testing steam pressure-gauges. 
Tn reference thereto 1egret has been expiessed that at piesent 
the Standards Department has no power to do this. The ques- 
tion appears to þe whether a pressure-gauge is a ‘‘ measure” 
within the meaning of the Act, The testing apparatus proposed 
bythe Corporation 1s a measurer of pressuie applicable only for 
speciaé use, and it belongs to a class of measuring instruments, 


as barometers, thermometers, &c., not dnectly provided for by 
the Act. In the report of last yea an opinion was expressed 
that the time had now anived when this country might, unde: 
proper conditions, join the International Convention on Metric 
Standards, and in September last Her Majesty’s Government 
made known to the Comité International des Poids et Mesues 
at Pans that England was willing to jom the Convention. This 
has now been done ; and the Comité accepts the reservations of 
He: Majesty’s Government as to the introduction of the metric 
system into this country, affirming that there 1s nothing in the 
articles of the Convention which implies any obligation on the 
part of a contiacting State to attempt to modify the system of 
weights and measures legalised at the time in that State. The 
adhesion of England, therefore, 1s not to be regarded as any 
expression of opinion that the adoption of the metric system in 
this country would be desirable. A copy is attached to the 
Report of a Memorandum on Metric Standards intended for 
laboratory use ; and also a copy of a scale of enois to be per- 
mitted on ordinary metric standards used in testing manufac- 
tmeis’ weights. Metric weights from 20 kilograms to o'oot 
gram. to be used for the purposes of science and manufacture, 
or for any lawful purpose not being for the purpose of trade, 
have been veitfied for the local authority of Birmingham. 


Mr. CLEMENT L. Wracce, of the Torrens Observatory, 
near Adelaitle, late of Ben Nevis, has been instructed by the 
Queensland Government to ‘‘ visit and report as to the best 
means of establishing meteorological stations in Queensland, 
including the Cape York Peninsula and Torres Straits.” Mr. 
Wragge, who lately retuned to Brisbane from Northein Queens- 
land, will commence his duties early this month, and proceeds 
shortly to Normanton in the Gulf of Carpentaiia. 


THE Institution of Mechanical Engineeis met at Coventiy 
yesterday, when the following papers were read :—On the con- 
stiuction of modein cycles, by Mr. Robert Edward Phillips, of 
London ; on the distribution of the wheel load in cycles, by Mr. 
J. Alfred Gaiffiths, of Coventry; description of a hydraulic 
buffer-stop for railways, by Mr Alfred A Langley, of Deiby. 


Tue aquanum at the Inventions Exhibition has lately received 
some valuable additions in the form of golden tench, American 
salmonide, and Italian carp, notwithstanding the fact that the 
Exhibition will shortly close. It is to be hoped that the exhibits 
fiom the Buckland Museum collection will be allowed to remain 
im the aquaium, where they appear to far bette: advantage 
than ın their previous eale 


Tue Ichthyological Museum now ın eourse of formation at 
South Kensington has been lafely enriched with further valuable 
specimens of fish. Amongst them are some piawns unique in 
size, measuring ¢zefve inches long, which were piesented by 
Mr. John S. Charles, of Lower Grosvenor Squaie. 


Tus Screnitfic American, in a recent issue, describes the tan- 
gent galvanometer constructed at Cornell University, fiom the 
designs of Mr. Anthony, the Piofessor of Physics, to meet the 
want ofa standaid instrument for the measurement of heavy 
cunents, and for the direct calibration of the comme:cial instru- 
ments in use for measuring,the currents employed in electiic 
lighting, &c. For the measurement of heavy currents there are 
four circles, two 2 metres in diameter, and two 1°6 metres, 
mounted, according to Helmholtz’s plan, at distances apait equal 
to their 1adii, The conductors forming these circles are coppe: 
rods, three-fourths of an inch in diameter. The needle is sus- 
pended by a silk fibre in a mass of copper, which serves as am 
effectual damper, and makes it possible to take readings very 
rapidly. By a pecuhar arrangement of mirrors and telescope 
the deflections are read directly in angulaı measure on a circle 
50 inches in diameter, to within three-tenths of a minute of arc. 
The copper conductors are mounted on a brass framework accu 
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mately turned and adjusted,eand the dimensions are all known 
within one five-thousandth. For the measurement of small 
urrents there are two circles, about 1'5 meties diameter, each 
«avig two conductors, and comprising altogether 72 turns of 
No. 12 copper wire. 


THE indications of such an instrument of course depend upon 
he value of the horzontal intensity of the earth’s magnetism, 
od without some means of determining this quantity in the 
rlace wheie the instrument stands, and at the tıme when a 
measurement is being made, no great accuracy is attainable, 
For making this determination, a coil a metre in diameter, con- 
isting of r00 turns of No. 18 wie, is suspended, so that its 
entie coincides with the centre of the instrument by means of 

;single phosphor-bronze wire, which is itself attached to a 
‘orsion-head 1eading to ten seconds of arc. By the aid of this 
oil, observations may be taken at any moment for the deter- 
mination of H by the method proposed by Sir William Thom- 
on. ‘The instrument is mounted in a copper building, from the 
onstruction of which all iron has been rigidly excluded. Several 
onductingywires connect the building with the dynamo and other 
ooms of the physical laboratory, 550 feet distant, and switches 
n the building serve to send the cwnents thiough the several 
oils of the galvanomete: singly, in series, or in multiple arc, 
duect or 1eversed. By this means currents from 1 milliampere 
‘0 250 amperes can be accurately measured. 


THE last number (Heft 33) of the Mittheilungen de Deutschen 
resdischaft fur Natur und Volkerkunde Ostasiens contains a 
aper by Hen Hutterott on the Japanese sword, with numerous 
Mlustrations of the various forms. It desciibes the manner in 
which it ıs forged, how it reaches the extraordinaiy degree of 
sxcellence for which it ıs celebrated, in short the fechnigue of 
he making of a Japanese sword in the feudal days. Herr 
“fayet concludes his account of a visit to Corea, the first pait 
{f which we have already noticed. Dr. Naumann, the 
Hirecto. of the Geological Survey of Japan, and Japanese 
epresentative at the late Geological Congress at Beilin, com- 
mounicated an extract fiom a iepoit of his on the geological 
tructure of the Japanese islands. 


ONE-TENTH of the ‘‘Studentenschaft ” at the Zurich University 
s now female. Twenty-nine young ladies study medicine, four- 
reen philosophy, and two politicl economy. Of the forty-five 
emale students, fifteen me Swiss, and ten Russian. 


THE afte:-sunglow has again at times been visible ın Stock- 
aolm, fiom the middle of August to the middle of September, 
weing distinct fiom the ordinary evening awora 


A FURTHER telegiant has just keen ieceived by the Russian 
nfinister of War fiom Col. Prjevalsky, dated Osh, September 30 
—that is, the 12th inst., new style. Only the concluding 
wassage has as yet been published by the Russian papers :— 
‘ August 14 (new style, August 26), Oasis of Tchua.—I have 
xploied the Kein Mountains. We are now pioceeding wd 
«hoten and Aksu, and we shall anive in Semiretchia towards 
he end of October. All 1s well.” 


THE spheroidal state of liquids has recently been made an 
bject of study by Signor Luvini (ZZ Nuovo Cimento). A cunous 
shenomenon was noticed when air‘was blown into the drop (to 
ast the view that hquids ın that state do not boil because they 
ave lost then dissolved air), There arose bubbles often larger 
ban the mass of liquid, and very persistent ; they shared the 
iovements of the drop and sometimes moved independently. 
kuch bubbles were had ın pure water, soapy water, alcohol, and 
ther, and would probably arise in all uquids. Sometimes they 
ppeaied only after the tube was withdrawn. Signor Luvim 
Weis that liquids in the spheioidal state do not lose their dis- 


solved air, or lose it very little. The author made arranggments 
for observing the spheroidal state under different air pressures, 
and he camesto the conclusion that the tempeiature of ‘each 
liquid ın that state, under a given piessure, is very nearly equal 
to the least boiling temperature of the liquid under the same 
pressure. 


WE have just received fiom the secretary, Mi. Charles Bailey, 
F.L.S., of Manchester, tle reports of the Botanical Exchange 
Club for the years 1883 and 1884. For 1883 Mr. G, Nicholson 
acted as distributor, and 3735 specimens wee 1eceived and 
divided out again among-t the membeis. In 1884 Mr. Arthur 
Bennett undertook the labour of distmbution, and the number 
of specimens placed in circulation was 4371. The two reports 
contain a series of annotations by the distributois upon the more 
interesting plants which passed through their hands. For a 
considerable number of species new counties are registered, 
The most interesting additions to the British flora, of which 
they make mention, are a Sczfellarta, intermediate between, 
minor and galericulata, perhaps a hybrid, found by Mr. Nichol- 
son in a place one would have thought likely to be thoroughly 
explored long ago—the shores of Vuginia Water; Polamogelon 
fius(ans, a pond-weed veiy difficult to recognise, found by Mr. 
A. Fryer in Huntingdonshne ; and Carex salina, a boreal spe. 
cies known already in Scandinavia, Iceland, the Faroes, Nova 
Zembla, and North America, which has lately been discovered 
by Mr. Giant in Caithness. The Rubi of Britain want caiefully 
comparing with those of the Continent, and Mr Arthur Bennett 
has done well to send the Club specimens to be verified by Dr. 
Foche, of Bremen, whose synopsis of the Geiman Rubi has 
been taken lately by Hyman as a basis for his enumeration of 
the European forms in his most useful geographical conspectus of 
the European floa, 


A couRIOUS calculation has been 1ecently made by Signor 
Bartoli 1egarding the mean density of a body which should con- 
tain all the known elements ın a solid state, ether uncombined, 
or, if partly combined, each retaining the density belonging to 
it in the solid state. The author makes three suppositions—(1) 
the masses of all the substances equal ; (2) masses such that the 
corresponding volumes aie equal ; (3) masses ın 1atio of the 
atomic weights. The corresponding mean densities he anives 
at are 2'698, 7'027, and 5°776, and it is pointed out that the 
last value comes very near that got by Cavendish for the mean 
density of the eaith, viz. 5°67; possibly an accidental agree- 
ment, yet interesting. 


WE have received from Mr. Francis Day copies of two papeis, 
on a subject on which he also read a paper at the Aberdeen 
meeting of the British Association. One is entitled ‘‘ Notes on 
the Breeding of Salmonidee,” being observations on the fish 
cultural experiments being carried on at Howietown, and on 
experiments by the author himself at Cheltenham. The second, 
from the Transactions of the Linnean Society, is on the breeding 
of salmon from parents which have never visited the sea. This 
also describes the 1esults of experiments at Howietown. 


WE have received the report of the Council of the Leicestgr 
Literary and Philosophical Society for the past yem. Various 
impoitant additions have been made to the town museum ; the 
wo1k on the flora of Leicestershire, undertaken and edited by a 
botanical sub-committees is npw in the piess, and will shortly be 
published ; the resolution, adopted at the last general meeting 
of the society, for the promotion of science classes in the town 
has, owing to varous circumstances, only beea partially cairied ẹ 
out. Two experimental classes, one for pure mathematics, the 
other for physiology, have been commenced, and have been 
attended with fair results The reports of the various sections 
show a consideiable amount of work done dhring the yea. 
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Short abstracts of various papers read before the society are 
given fh the Transactions. 


A‘MIssion of thirteen youths, belonging to the best families 
in Cambodia, has arrived in Paris for the purpose of study. 
They have been placed under the care of M. Pavie, who has 
constructed a line of telegraphs between Siam and Cambodia. 
This is the first time since 1864 that Cambodians have come 
abroad for purposes of education. 


THE additiong to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandii 3) 
from South Africa, presented by Mr. George E. Crisp; a 
Malbrouck Monkey (Cercopithecus cynosurus 8) from West 
Africa, presented by Miss Ethel O’Donoghue; a Kinkajou 
(Cercoleptes caudivolvulus) from Demerara, presented by Mr. 
John Carder; four Common Squirrels (Seiurus vulgaris), six 
Common Dormice (Muscardinus avellanarius), British, pre- 
sented by Mr. Thomas Weddle ; a Tennant’s Squirrel (Seiurus 
zennan) from Ceylon, presented by Miss Maude Bovill ; two 
Vulpine Squirrels (Scisrus vulpinus) from North America, pre- 
sented by Capt. E. E. Vaill; a Coypu (Myopotamus coypus) 
from South America, presented by Mrs. Amelia Appleton; a 
Robben Island Snake (Coronella phocarum) from South Africa, 
presented by the Rev. G. H. R. Fisk, C.M.Z.S.; two Sly 
Suurus (S#arus glanis), European, presented by the Marquis of 
Bath, F.Z.S.; a Red Lory (Eos rubra) from Moluccas, an 
Alexandrine Parrakeet (Paleornts alexandri) from India, de- 
posited. 


OUR ASTRONOMICAL COLUMN 


PERIODICAL COMETS IN 1886,—Of the now somewhat nume- 
rous list of comets of short period, two will be due at perihelion 
in the ensuing year :—(1) The comet Tempel-Swift, or 1869 III. 
and 1880 IV., which is hkely to return under circumstances that 
will render observations impracticable, so far at least as a judg- 
ment can be formed without actual calculation of the perturba- 
tions. (2) Winnecke’s comet, last observed in 1875, its track in 
the heavens near the perihelion passage m December 1880 not 
allowing of the comet being seen at that return; the perturba- 
bations may be very sensible during the present revolution: 
neglecting their effect, the mean motion determined by Prof. 
Oppolzer, for 1880, would bring the comet to penhelion again 
about August 24'5, under which condition its path would be as 
ollòws :—~ 


RA, Decl Distance from 
. 3 Earth 
Jay 25'5 ... 1775 +10°2 117 
Sept. 135 .. 241°7 —24°9 0°98 
23'5 . 246I -30 2 0'64 
Oct 3'5 z. 264'8 -356 0°64, 
23°5 305'0 -360 . 0°77 


The actual orbit of Winnecke’s comet approaches very near to 

that of the planet Jupiter in hehocentric longitude 110°, at 

which point the comet arrives 720 days or 1°97 years before 
erthelion passage, the distance between the two orbits is then 
ess than o 06 of the earth’s mean distance from the sun. 

Tt is very possible, however, that the comet which may most 
interest astronomers in 1886 will be that observed in 1815, and 
known as Olbe1s’ comet, which, according to the elaborate 
calculations of Dr. Ginzel, will again arrive at perihelion in 
December 1886. The most probable date that can be inferred 
from the observations of 1815, and the computation of planetary 
perturbations in the interval 1s December 16, but unfortunately 
the observations did not suffice to determine the mean motion ın 
1815 with precision, and consequently Ginzel found for the 
limits of the period of revolution ~2°33° and 75°68 years, hence 
the comet may reach its perihelion many months earlier or later 
than the gate given by calculation. Extensive sweeping 
ec phemerides e been published, and it may not be too soon 
to direct attention to a search for the comet at the beginning of 
the next year, or as soon as the region in which its orbit 1s pro- 
jected at the time can be advantageously examined. 

A CATALOGUE OF 1000 SOUTHERN STARS.—Vol. 1i1. of 
‘‘ Publications of the Washburn Observatory ” is to contain a 

e 
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catalbgue of 1000 stars between 18° and 30° of south declination, 
formed by Rev. Father Hagen and Prof. Holden from the 
observations of Prof. Tacchini at Palermo during the year. 
1867-69, which were printed in the Betino of that observatory, 
between April, 1867, and July, 1869, and with which Prof 
Holden says he became acquainted through M., Houzeau’» 
Vade-Mecum. ‘The stars observed are from the 6th to the gthi 
magnitudes, and the magnitudes appear to have been very care 
fully noted, while it 1s remarked that the positions are excellent. 
They are reduced to the year 1850, but the mean epoch of observa: 
tion of each star is appended. The copy before us is a reprim 
from the above-named volume. Tacchini’s observations were 
mace with the Palermo meridian circle fully described in tha 
ino. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK, 1885, NOVEMBER 1-7 


(For the reckoning of time the civil day, commen a 
Greenwich mean midnight, counting the hours on to 24, ia Par 
employed.) 
At Greenwich on November 1 
Sun rises, 6h. 56m. ; souths, 11h. 43m. 40°9s. ; sets, 16h, 31m. 
decl. on meridian, 14° 35’ S.: Sidereal Time at Sunset. 
19h. 15m. 
Moon (two days after Last Quarter) rises, oh, 13m.3 souths,, 
7h. 20m. ; sets, 14h. 14m, ; decl. on meridian, 9° 37’ N. 


Planet Rises Souths Sets Decl, on meridia 
uL h m h m. 4 
Mercury... 7 57 12 22 16 47 18 25 S. 
Venus SITI 14 46 18 21 25 50S. 
Mars 23 54"... 713 14 32 14 20 N. 
Jupiter 255 9 9.. I5 23 2 2N. 
Saturn ... 19 45* ... 353 .. I2 I 22 18N. 
* Indicates that the rising is that of the preceding day 
Phenomena of Jupiter's Satellites 
Nov. h. m Nov. h. m. 
I . 6 48 II. occ. reap. | 6 5 18 I.tr égr, 
5 .. 5 I I ecl disap.| 7 2 39 I. occ, reap 
6... 3 0 I. tr. ing. 


The Phenomena of Jupiter's Satellites are such as are visible at Greenwich 


Saturn, Nov. 1.—-Outer major axis of outer = 44°03 
outer minor axis of outer ring = 189 ; southern surface visible. 


Nov. h. 

I... 4 ... Mars in conjunction with and 4° 16' north 
of the Moon. 

3 7 Mer at greatest distance from the Sun, 

3 9 Jupiter in conjunction with and o° 52° north. 
of the Moon. 

7 .. a1 Mercury in conjunction with and 6° 16° 
south of the Moon. 


THE SCOTTISH METEOROLOGICAL SOCIETY 


At the annual meeting of this Sdciely the Report of 
the Council stated th&t thirty-eight new members had 
been added to the Society during the year, and the membership: 
now numbered 698. A new station had been established’ ops 
the island of Fidra, at the mouth of the Firth of Forth, and that ob- 
servations had been made for the Society at San Gorge, Central 
Uruguay. A large number of naturalists and others had availed 
themselves of the facilities for research offered by the Scottish 
Marine Station during the summer, there being thirteen working 
at the laboratories at the present time. Communications were 
now going on between the Council and several nfluential gentle- 
men in Glasgow, which it was hoped would result m the 
establishment of a permanent station for marine research on the 
Clyde. Mr. H. N. Dickson, of the Marine Staton, communi- 
cated the results of experiments and observations which, durin 
the past two months, he had been conducting at Granton, wi 
the view of collecting data from which to determine the correc- 
tions to be applied to the readings of thermometers exposed im 
the ordinary Stevenson screen, in use in many places over the 
world. Having referred to the errors to which the ordinary 
screen gives rise, consequent on the varying atmospheric motiom 
and radiation, he proceeded to say that his investigation was 
carried on chiefly by means of improved screens designed by Mr. 
John Aitken of Darroch, and that the dew points from the dry 
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mnd “wet bulbs by Glaishdt’s tables had been compared with 
hose given by a new form of hygrometer designed by Prof. 
Thrystal of Edinbwgh University. As egards Mr. Aitken’s 
reen, in some a fan was intioduced in order to secure a proper 
mod uniform circulation of air for the thermometers in all 
veathers ; others were simply sunshades ; one consisted of two 
hermometers, one of which was partially blackened; and 
mnother of a thernrometer having its bulb inclosed in a tight- 
itting silver sheath, highly polished The construction of Prof. 
Chrystal’s hygrometer was explained and a bnef account given 
of the results either already arrived at or suggested during the 
savestigation, and it was intimated the inquiry was to be resumed 
at the Ben Nevis Observatory during August and September. 
At this Observatory, the climate of which offers unique facilities 
“or the prosecution of such inquiries, an instrument of novel 
construction would be added, which had been designed by Prof. 
Tait for hygrometnic research. Piof. Ewing, of Dundee, then 
described the airangements which had been made for commenc- 
Eng the proposed earthquake observations on Ben Nevis this 
summer. The investigation was to include earthquakes proper ; 
xarth movements of so very delicate a kind as to be totally in- 
mlstinguishable without some form of instrumental assistance, 
evhich are conveniently called earth tremors; and there were 
what might be named changes of the vertical, or those tilings 
pach the earth’s surface seemed to be constantly undergoing. 
he different seismometers to be employed at the Observatory 
swere then described, and in illustration some of the more 
«triking peculiauties of the earthquakes of Japan were re- 
“erred to. 





PROF, KIESSLINGS INVESTIGATIONS INTO 
THE ORIGIN OF THE LATE SUNSET 
GLOWS? 


THE interesting and ımportant experimental demonstrations 
lately made by Prof. Kiessling of Hamburg to illustrate 
he artificial formation of all manner of sunset effects are prob- 
ibly well known to meteorologists in general. The September 
sumber of Das Wetter contains a valuable series of com- 
pesrisons tending to show that the conditions under which 
urtificial glows were produced have actually existed whenever 
he remarkable sunset effects have made themselves prominent. 
The following abstract may prove of interest to those who do 
aot receive the paper itself. 

With regard: to the ‘‘after-glow,” or re-1llumination, he sug- 

zests two explanations as possible :—{2) Simple reflection of 
he refracted rays essential to the formation of the ordinary sun- 
set-glow (the first glow); or (4) direct diffraction by a second 
homogeneous haze at much greater elevation. He considers, 
Piowever, that the calculated heights of the latte: place it out of 
khe question. To the forme: there are only two important 
ybjections, the chief one being the slight polarisation, so far 
as the very scanty records mdicate. The observations are, how- 
sever, exceedingly deficient. Still, Prof. Kiessling has to allow 
that they do not tell in favour of the proposed explanation. 
The other difficulty is the positron of the glow. Jt presupposes 
@ mirror-like surface, parallel to the earth, with the intermediate 
space unusually transparent, conditions at first sizht very im- 
poale at ihe altitudes under consideration. But Prof. 
Kressling’s own experiments, detailed at the end of his paper on 
“Die Damm rscheinungen im Jahre 1883,” have shown 
the possibility. these he obtamed results most remarkably 
similar to requiring explanation, and by methods re- 
producing in a striking manner the conditions considered 
actually to exist in the atmosphere. 

A warm, moist stratum of air being uced in contact with 
1 cold stratum the resulting haze along the contact surface 
formed the site of diffraction phenomena, approaching those 
ictually observed in ordinary brillifnt sunsets according to the 
Gneness of the haze particles, and also reflections reproducing the 
“6 after-glow,” 

The almost constant saturation of the cold upper strata in 
«winter is indicated by observations at high-level stations and the 
posat upper haze. Let a warm [cyclonic] current come 

neath such a layer, then the fine haze at the surface of contact 
«will have beneath it the peculiarly transparent atmosphere common 
to such conditions and requisite for the transmission of the result- 

1 Ueber die Entstehung des zwelten Purpurlichtes und die Abhangigkeit 


der Damm farben von Druck, Temperatur, und Feuchtigkeit der Luft 
Das Wetter, val ii No. 9, p 161. , 
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ing diffraction (and reflection) phenomena. This should be found 
to exist ın a// brilliant sunsets, Prof. Kiessling stating the 
following law; —An intense purple glow, visible over a consider- 
able area, may occur when, in close proximity beneath a lofty and 
highly-attenuated hase, there ts formed an extensive stratum of air 
at considerably higher temperature 
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Although we cannot ever expect direct observftions of tempe-* 
rature at the common surface producing the sunset glows, yet, 
as Prof. Kiessling shows, if we can prove that the wasm under- 
current always accompanies sunset glows, the proof is practically 
complete. Such indications may be expected @uring the colder 
seasons in the form of abnormal vertical distribution of tempera» 
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ture, an tverease instead of decrease at higher stations. He 
brings forward a long array of figues supporting this conclusion, 
espetially for sumise effects in 1883, as seen frora Santis (2467 
metres), in North-East Switzerland, in the bend of the Rhine. 
Stations to the east—M{unich .(528 meties) and Hohen Peissen- 
berg (994 metres) are taken for observations on temperature and 
ielative humidity. The last place 1s about 35 mules south-west 
of Munich ; both may be considered as beneath the sky region 
producing glows at Santis, As daffegence of temperature is the 
most decisive comparison, his tables are here reduced to a series 
showing the difference of Hohen Peissenberg returns fiom 
Munich, in degrees Centigiade. In some cases one or two 
other returns are also added, reduced in like manner. Normally, 
allowing for difference of height, Iohen Peissenberg should 
register 2°°5 below Munich. 

he final set of observations refer to some of the earlier after- 
glows. The greater anomaly with meater elevation (incieases 
of 5° 2, 10°°6, 12° 2, and 17°°r 1espectively im the figures given) 
13 very estive. The reason of the non-agreement in May 
has alieady been stated. 

Except the last, these observations 1efer to ordinary sunrise 

eeffects, but the only difference between them and the recent glows 
is considered to be that the latter occur by reflection at a higher 
level and in a more finely attenuated haze, thus giving the richer 
effects. The presence of such a haze with the glows was a 
matter of very common observation. 

The question, of course, requires futher consideration, espe- 
cially with respect to obseivations of the recent glows. Besides 
this connection with a warm stratum of air, Piof. Kiessling finds 
another, almost as general, with barometric maxima, as was 
noticed with the similar phenomena in 1881. 

Referring, in his concluding paragraph, to the connection of 
the glows with the Krakatoa eruption, Prof. Kiessling wiites 
that the thousand or so records of their geographical distribution, 
now in his hands, ‘‘show a perfectly continuous spread of the 
anomalous glows, and of the diffraction phenomena of Bishop’s 
Ring dating from August 26, 1883, and spreading from the Straits 
of Sanda as a centre over the tropical and temperate zones.” 

J. EDMUND CLARK 


A CENTURY OF SCIENCE IN BENGAL 


[T was a happy idea of the Council of the Asiatic Society of 

Bengal to commemorate the completion of a century of the 
Society’s existence by publishing a 1eview of the progress made 
and the services 1endered to knowledge by the mstitution.! The 


idea of a learned society composed of Europeans in India | 


studying the country and communicating to each other at 
periodical meetings the results of their reseaiches, atose 
first in the feitile brain of Sir William Jones, who was 
judge in the Supreme Court at Fort William, and who de- 
livered, on January 15, 1784, to about thirty members of the 
European community of Calcutta, a ‘‘ Discourse on the Institu- 
tion of a Society for Inquirmg into the [Iistory, Civil and 
Natural, the Antiquities, Arts, Sciences, and Literature of 
Asia.” As a result of this discourse, the ‘‘ Asiatick Society,” the 
parent of all such societies, was founded, Its motto, which is 
taken from Sir William Jones’s discourse here referred to, 1s 
this ‘* The bounds of its investigations will be the geographical 
limits of Asia, and within these hmits its inqumes will be 
extended to whatever is performed by man or produced by 
nature.” After many vicissitudes it has just completed its 
hundredth year, and the record of its work forms the large 
volume just mentioned. This 1s divided mto three parts: first, 
a history of the Society, by Dr. Mitra; its work ın archreology, 
bistory, and literature, by Dr. Hoernle ; and the work in natural 
science, by Baboo P. N. Bose. The change which has come over 
the facg of India in the course of a cgntury could hardly be better 
marked than by the fact that two out of the three paits into 
which the volume 1s divided—one of these be on natural 
science—are written by native genélem@n. In the history of the 
Society we notice that in 1808 a resolution was proposed by Dr. 
Hare and seconded by Dr. Leyden (frequently referred to m 
Lockhart's ee of Scott”), ‘* that a Committee be appomted 
for the purposé of physical investigations, the collection of facts, 
specimens, and correspondence with individuals whose situations 
in this ceuntry may be favourable for such discussions and 1m0- 
vestigations.” It was then agreed to provide two committees— 

oe Review of the Asiatic Society of Ben, al, 1784 to 1883.” 


enary 
Published by the Society, Calcutta Thacker, Spink, and Co, 1885. 
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one for science, the other for hteiattre , twenty years later, ir 
1828, a committee was appointed “to promote geological re 
searches, working under the rules then in force for the Physica? 
Committee,” and at the same time the published 7ransactions or 
the Society were divided into two parts, one devoted to physical, 
the other to literary subjects. Nenily twenty years later the 
whole of the work of the Society was delegated to six com 
mittees, one having charge of zoology and natural history, 
another of geology and mineralogy, and a third of meteorology 
and physics. The establishment of a museum did not occur to 
the founder, but curiosities were constantly coming in from 
members, and in 1796 it was proposed to give these a suitable 
house. In 1814 Dr. Wallich proposed the formation of æ 
musettm, and offered duplicates fiom his own collections, a: 
well as his seivices in airanging it, and a museum was accord 
ingly started. The story of the growth of the various section: 
of the Natural History Museum is told by Dr. Mitra. Or 
the whole it is one of great progiess, although financial 
difficulties beset the museum at first. But as soon as the 
Society became able to pay for scientific curators all wem 
well, In 1865 the Society's zoological, geological, and aichreo 
logical collections were made ove to the Government of Indi 
for the public museum in Calcutta. A wnter in the Caleutte 
Review, speaking of the Society's exertions for the establshmen’ 
of the national museum, said: “Had it done nothing else tc 
promote science during the last ten years, it would have entitlec 
itself to the gratitude of postenty fo. the vigour with which 1 
has prosecuted to success a project fraught with so much public 
usefulness” The earlier volumes of the Society’s 7ramtactions, 
published un ter the title “ Astatick Researches,” created a sen 
sation in the literary and scientific world in Europe. A French 
translation was speedily published, with notes on the scientific 
portions by no lesser hands than Cuvier, Lamarck, Delambie, 
and Olivier. Of the work of the Society in p-eserving Sanskrit 
MSS., in translating and publishing various works from the 
native languages, and other valuable services to literature, Dr 
Mitra speaks at length, Amongst the publications, apart from 
the papeis, we notice many of scientific interest, such a 
catalogues of various sections of the museum, of the mammal 
aud birds of Burmah, of Indian lepidoptera, besides translation: 
of numeious works of Hindoo science. In summing up at the 
conclusion of his historical sketch the benefits conferred on Indit 
and the would by the Society during its hundred years of exist 
| ence, Dr. Mitra sums up its scientific work (apart from papers 
and published volumes above referred to) thus: “f It got up ar 
| archeological and ethnological museum of considerable extent 
a geological museum t1ch in meteorites and Indian fossils, and + 
| oleae museum all but complete as regards the avifauna o 
India.” 

The long review of the work of the Society in natural science 
! is, as already mentioned, written by Baboo Bose. His methot 
| 15 to take the various branches of science in succession, such a 
i 


mathematical and physical science, ge logy, zoology, botany, geo 
graphy, ethnology, and chemistiy, and to describe under sub-headt 
the paper on these subjects contributed to the Zrausactions of th 
Society, together with a brief biographical sketch of the mor 
celebrated or prolific authors. At the end we get a classifie> 
index of all the scientific papers, an alphabetical list accordin 
to the author's names being given at the conclusion of the firs 

art. Amongst the latter we notice many whose names at 
eee as contributors to NATURE. In the eaily years of the 
Society, and down to 1828, the scientific contmbutions to tha 
Society's Proceedings were almost wholly connected with som 
branch of pure or mixed mathematics, for most of the men wh 
went out to India, especially in the scientific branches of th 
muhtary service, had been well grounded in this subject. Th 
section on the investigations into the mathematical science of th 
Hlindoos 1s of great interest. Sir William Jones put before th 
Society fiom the outset the object of studying these sciences 
and he set the example himself, but the imitial difficulty was t 
find any native capable of assisting him. Baboo Bose recordi 
that, although ample stipends were offered by Sir William Jone 
to any Hindoo astronomer who could name in Sanskmt all the cor 
stellations which he would point out, and to any Hindoo physicia 
who could bring him all the plants mentioned in Sanskrit books 
he was assured by the Brahmans whom he had commissioned t 
search for such instiuctors, that no Pundit m Bengal even pre 
tended to possess the knowledge he required. Geology am 
mineralogy flourished in the Society from the commencement 
while soley was at first unduly dep: essed and discouraged owim 
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o the aveision of Sir William Jones to zoological studies, and 
t was only about 1828 that the papers of Dr. Falconer, Col. 
Tickell, and others began to occupy an impottant position on 
sehalf of zoology in the Society’s transactions. With Indian 
rotany, geography, and ethnology are connected many names of 
«wotkd-wide fame. With regard to chemustiy, it may be said 
practically there is no chemical research in the Society's publica- 
ions. Chemistry, as Baboo Bose explains, can only be studied 
in the laboratory, apd until recently India had but few labora- 
ories, and few competent men with leisure to devote to. the 
subject. A curious statement, by the way, creeps into the ac- 
count of Mr. Piddington, who studied Indian storms, and gave 
in account of every cyclone in the East between 1839 and 1851. 
Baboo Bose says his experience was most varied, and then quotes 
she following from some unnamed source :—‘‘ He was one of the 
ew who escaped fiom the massacre of Amboyna ” Now, as the 
nassacre of Englishmen by the Dutch Goveinoi of Amboyna 
ook place in 1622, Mr. Piddington, if he was observing storms 
n India in 1850, could hardly have been in the Eastern Archi- 
selago two centuries and a quaiter previously. Many other 
oitions of this volume, such as the chapters on coins, on ancient 
ndian alphabets, on the study of the languages and literature of 
ndia, and on the study of Indian antiquities, aie of deep in- 
erest, but we have confined ourselves to the chapteis on natural 
cience 
The dominant feeling produced by an examination of this 
zolume is one of satisfaction that so much has been done by this 
ungle society towards investigating the past and the piesent of 
or, 1n the words of Su William Jones, ‘man ond natwe in”) 
«w great dependency. Foi the most part this has been dune 
vy private individuals, but on more than one cntical occasion 
he directors of the East India Company, ın accordance with 
heir generous traditions, came to the aid of the Society with 
«arge contributions; otheiwise there appeared no way out of 
he difficulty except the dissolution of the Society and the 
abandonment of the works in which they were engaged. If 
his were the place it would be interesting to compare this 
paethod of practically leaving everything to private initiative, with 
bat adopted by the Fiench 10 Indo-China, of the Government 
modertaking a series of literary, artistic, and scientific mvestiga- 
ions through competent specialists into a new possession. Not- 
«vithstanding the great and marked success of the Asiatic Society 
wf Bengal, the French plan has advantages which cannot be 
wverlooked. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CaMBRIDGE.~~Among the more noticeable Natural Science 
courses this term are Prof. Dewar's on Dissociation and Theimal 
themistiy , Prof. Newton’s, on Evolution in the Animal King- 
om; Dr. Gadow’s on Human Embryology; Dr. Vines’s, on 

Bee Physiology of Plants; and Prof. Macalister’s, on the 
*enpheral Nervous System. 

Prof Hughes is lecturing on Methods sf Geological Survey- 
ag; Di, R. D. Roberts, on Principles of Geology ; Mr. Marr, 
«n, Elementary Stratiwaphy; Mr, T. Roberts, on Paleeonto- 

; and Mr Hawker, on Elenfentary Petrology; all at the 
“Voodwardian Museum. 

Prof. Roy is lecturing on Geneial Pathology, and also con- 
ucting a Practical Course in Morbid Anatomy and Histolo 

Piof Stokes is lecturing on Hydiodynamics ; Prof Cayley, 
n Higher Algebra; Prof. Dawin, on Orbits and Perturba- 

mions; Mr. Glazebrook, on Waves and Sound; Mr Hobson, on 
“lanetary Theory; Mi. Macaulay, on Theory of Stiuctmes ; 
aad Mr. Forsyth on Abel’s Theorem. Numerous othe: courses 
«n higher mathematics, open to the Univeisity, are being given 


y college lecturers. 

We are glad to notice that Mr. A, Sheridan Lea, M A., Lec- 
uer on Physiology, and formeily Scholar, of Tumity College, 
as been elected to a Fellowship at Gonville and Caius College. 
h. Leas work ın connection with Prof, Michael Foster's 

Text-Book of Physiology” is well known. Mi. Lea was 
laced in the First Class in the Natuial Science Tnpos in 1875, 

mod has since been continuously engaged in the University 
eaching of Physiology. 

Dr. S. Richemann has been appointed assistant to Prof. 

Wewar, Jacksonian Professor. 
Messis. E W. Hobson and A. R. Forsyth are appointed 
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Moderators, and Mr. C. H. Prior Examiner, for the next 
Mathematical Tripos. ES 

King’s College offers a Vintner Exhibition of 7o/, per annum 
for Natural Science. The examination begins on December 10. 

St. John’s College offers several scholarships, exhibitions, and 
sizaiships for competition on December 10. Candidates may 
offer any of the subjects of the Natural Sciences Tripos except 
Mineralogy, and may be elected on the ground of special pro- 
ficiency in one only. Particulars will be furmshed by the 
tutors 

A joint exammation f®r Natmal Science Scholarships at 
Emmanuel, Chnist’s, and Sidney Sussex Colleges will be held 
on January 5, 1886, and following days. The subjects me 
Chemistry, Physics, Elementary Biology, Geology, and Mine- 
ralogy. Further particulars will be given by the tutors of either 
college. 

Out of the 875 freshmen whose names have appeared in the 
preliminary lists, about 104 have announced their intention of 
studying medicine in the University. A few more may be added 
when the results of the October Previous Examination are 
known. The Anatomy School 1s attended by over 130 students, 
for whom an exceptionally abundant supply of dissecting mate- 
rial ıs in hand. The Demonstration Lectwes have to be re» 
peated from lack of 100m ; indeed, the necessity fo1 mcreased 
accommodation in this depaitment ıs becoming extremely ugent. 


Lonpon.—We have received a ciicular stating that ‘‘In 
view of the adjourned extinoidinary meeting of Convoca- 
tion (of London University) to be held on Tuesday, Novem- 
ber 3, a number of giaduates met on Wednesday last to 
consider the proposed scheme for the establishment of a 
Teaching University for London. As the result of their de- 
lberations ıt was thought desnable that attention should be 
called to some of the more striking objections to the proposed 
scheme ; and that, having 1egaid to the giave ımportance of the 
questions to be submitted to the members of Convocation affect- 
ing the very existence of the University as at present constituted, 
they should be especially requested to attend on ‘Tuesday next, 
and to give their support to Mr. Bone’s amendment, to recesve 
the report submitted by Lord Justice Fiy, without adopting tt‘ en 
bloc.” Should this amendment be cained, the following reso- 
luhons, expressing what 1s believed to be the feeling of the 
majority of the graduates, will be moved :—(1) ‘That Convo- 
cation, whilst affirming the general pımcıples of the desirable- 
ness of b ng the teachers and the examuneis of the University 
into closer relationship with ene another and with the Senate, 
and of modifying the constitution of the Senate in accordance 
with the previous recommendations of Convocation, and without 
giving to the teachers an undue share of representation on the 
governing body of the University, refers back the scheme to the 
Special Committee for futher consideration.’ (2) ‘ That the 
number of membeis on the Special Committee be incieased by 
one-half’ ” 





SOCIETIES AND ACADEMIES 
SYDNEY ` 

Linnean Society of New South Wales, July 29 —The 
following papers were read:—A monogiaph of the Austialian 
sponges, part 5, the Auleninw, by R. von Lendenfeld, Ph.D. 
Seveial sponges from various localities in the Australian region 
have been included by the author in this new sub-famuy, the 
members of which are characterised by a very peculiat structne 
not met with in any other sponges. The new sub-family 
Aulenine is placed in the family Spongide, and consists of the 
two new genera Aulena and Halme, with three species in all. 
The anatomy and histology of these is accurately desciibed ang 
illustrated by numerous plates. The Aulenine foim honey- 
combed or complicated reticulate stiuctures ; the cavities form a 
kmd of vestibule and are“simple in Halme, where an outer 
lamella surrounds the whole sponge, or subdivided into numerous 
small compartments, as ma Aujena, where no outer lamella exists. 
Into the system of Vestibule-Lacunz both the inhalent and the 
exhalent canals of the sponge open. The skeleton of Halme 1s 
composed of thick maim fibres rich in sand, thin, simple and 
clean connecting fibres, and a hard cortex of Gand cemented 
with spongiolin. The skeleton of Aulena is very peculiar. It 
consists of a 1egular network of fine horny threads in the joming 
points of which large sand grains aie found. In the membranes 
of the Vestibule-Lacunz of this genus nertous elements, 
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sensitive and ganglia cells have been discovered by the 
author? These and many other histological details are de- 
scribed ın the paper, which dwells also on the morpho- 
logical significance of these interesting new spenges.—On a 
sponge destructive to oyster-culture in the Clarence River, 
by R. von Lendenfeld, Ph.D. In this paper the author describes 
a new sponge, Chalinula coxit, which appeared some years ago 
on certain oyster beds in the Clarence River, and destroyed some 
of them completely.—Note on the Glacial penod in Australia, 
by R. von Lendenfeld, Ph D. The guthor draws attention to 
some further evidence of ice action in the Mount Lofty group 
near Adelaide, where some glacier-polished Siluro-Devoman 
rocks, with very well preserved striæ, have been discovered and 
photographéd: -Jottings from the biological laboratory of Syd- 
ney University, by William A, Haswell, M.A., B. Se., F.L. S., 
&c., Lecturer on Zoology and Comparative Anatomy. This 
paper contains (1) some notes on an Austialian species of Bonel- 
lia, which seems scarcely to differ from the Ewopean species, 
Bonellia viridis; and (2) some observations on aquatic respira- 
tion in fresh-water turtles.—On the supposed Glacial epoch in 
Australia, by Capt. F. W. Hutton, F.G.S., &c. The author 
discusses the phenomena which have been adduced as evidence 
“or the former existence of a Glacial epoch in Australia, and 
shows that they are susceptible of a different interpretation. He 
distinguishes between a Glacier epoch, such as has occuned in 
New Zealand, in which, owing to various local, but only local, 
causes, ice-fields prevailed over much larger districts than at 
present, and a Glacial epoch, such as has been demonstrated in 
the Northern He here, which ıs the result not of variations 
caused and limited by local circumstances, but of alterations 
universal or cosmical in character. The Glacier epoch ın New 
Zealand is regaided as anterior to the Glacial epoch of the 
North. 
PARIS 


Academy of Sciences, October 19.—M. Bouley, President, 
in the chair.—Remarks on the 209th volume of the ‘ Connais- 
sance des Temps” for the year 1881, presented to the Academy 
on behalf of the Bureau des Longitudes, by M. Faye.—Note on 
the establishment of a laboratory ın the Institute for the measure- 
ment of the photographic plates obtained durmg the transit of 
Venus in 1882, by M. Bouquet de la Grye. Arrangements have 
been made, by means of which it ıs hoped that the calculations 
and measurements relating to 7oo plates will be completed in 
fifteen months —Note on the Dinoceratide discovered by Mr. 
Mash in the Eocene formations of Wyoming, United States, by 
M. Albert Gaudry. These huge pachyderms, which seem most 
to resemble the European Coryphodon described by M. Hébert, 
are specially remarkable for the characteristic horny protuber- 
ances on the frontal region, whence their name (Beds, terrible, 
and répas, horn), The skull ıs also distinguished by its small 
size, in this respect resembling that of a reptile, as well as of 
several other mammals of the Lower Tertiary epoch.—On the 
birational geometrical transformations of the n order, by M, de 
Jonquiéres.—Note on the fifth part of the topogaphicat map of 
Algeria, presented to the Academy on behalf of the Minister of 
War, by Col, Perner. This part comprises the six divisions of 
Jebel-Filfila, Bone, Wed-Guergur with Cape Rosa, Menerville, 
Medeah and Mostaganem to the scale of 1: 50,000.—Note on 
the sub-lacustrine ravines of glacial streams, by M. F. A, Forel. 
During bis recent surveys of Lakes Constance and Geneva, M. 
Hornlrmann has discovered that both the Rhime and the Rhone 
continue their course under the lacustrine waters through deep 
ravines excavated beneath the respective submerged deltas. 
That of the Rhine has been traced for a distance of four kilo- 
metres and to a depth of 125 metres below the lake, while that 
of the Rhone may be followed for over six kilometres from the 
fiouth of the river with a depth varying from 200 to 230 metres. 
-—On the origin and classification of meteorites, by M. Stanislas 
Meunifr. The author discusses thesobjections urged against his 
views on the nature and classification of meteoric bodies, by M. 
Brezna in the ‘‘Meteontensamml des Maneralogischen 
Hofkabinets in Wien,” Vienna? 1885.—On the latitude of 
the observatory of Bordeaux, by M. G. Rayet. The mean 
latitude of this establishment, whose longitude was deter- 

e mined in 18M at irm. 26‘444s. W., is found to be 44° 
so’ 777°23.—On the integrals of total differentials of the 
second gpecies, by M. E. Picard.—Questions rel to a 
bundle of plane cubic figures, by M. P. H. Schoute. n the 
torsion of prisms, by M. Marcel Bnllonin.—Desciiption of a 
new apparatus for measuring electric currents (one illustration), 
e 
e 


by M. F. de Lalande. This apparatus, for which the name om 
“ electric areometer” is proposed, dispenses with a permanent™ 
magnet, the source of so much error in other appliances; is 
highly sensitive and practically unaffected by changes of tempera- 
ture, while its readings are unmodified by the neighbourhood off 
metallic bodies or even of powerful magnets.—On the theosy oi 
the transmitting electromagnetic telephone, by M. E. Mercadier, 
~—Note on the electrolysis of the salts, by .M. Ad. Renard.— 
Combination of the neutral carbonate of magnesia with the bi- 
carbonate of potassa, by M. R. Engel.—On the adulteration off 
olive oil intended for consumption by the addition of sesame 
cotton and other oils extracted from seeds, by M. A. Au- 
doynaud. The bichromate of potassa and nitro-sulphuric acıdil 
are proposed as reagents for determining the presence of these 
substances —On certain peculiarities in the development of the 
teeth of the cachalot (spermacet: whale), by M. G. Pouchet.— 
On the process of development of Epicauta verticalis, by M. H 
Beauegard.—On the part supposed to be played by the living 
tissues of wood in the ascension of the sap in large plants, by, 
M. J. Vesque. The author contests the opinion of those physio 
logists who hold that it 1s impossible to explain by the aid o: 
purely physical forces the ascension of water in plants ove» 
Io meties high.—On a waterspout observed at Shanghai or 
August 21, by M. Martial.—Account of the same waterspout, 
by M. Mac Dechevrens.—Description of M. Buisson’s new 
tifle, y Gen. Favé, For this weapon it is claimed thaw 
it can be fired from five to ten times in a minute by troops 
charging the enemy without stopping an instant to re-load, A+ 
many as a hundred rounds may be fired off m this way. 
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PHYSICAL EXPRESSION: 
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By FRANCIS WARNER, M.D., F.R.C.P. 


With 100 Figures. 
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EXACT SCIENCES. 
By THE LATE WILLIAM KINGDON CLIFFORD. 


‘ With Illustrations. 
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Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner ın the University of Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, M.D., 
7 BOSTON, MASS. 





BY THE SAME AUTHOR. 
In the Press, 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


Thus work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
Demy 8vo. à 


MACMILLAN & CO., London. 





DICKENS'S DICTIONARIES. 





New Volumes, 18mo, is. each, paper covers ; or together, in cloth, 2s. 6d. 


UNIVERSITY OF OXFORD. | 


UNIVERSITY OF CAMBRIDGE. œ 


In 18mo, paper covers, Is. ; cloth, 1s. 6d. each. 


LONDON. | 


PARIS. A] 


THE THAMES. 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE, + 


Published on the Ist of each Month 


18mo, Is. 





MACMILLAN AND CO., LONDON. g 
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SCOTTISH PROVIDENT INSTITUTION, 


EDINBURGH—6, ST. ANDREW SQUARE. London OFFICE—17, KING WILLIAM STREET, E.C. 








At the 47th ANNUAL MEETING on 25th March, 1885, the Directors reported a satisfactory result of the Years business— 
the Proposals received, £1,170,615 Ios., bemg somewhat above, while the amount accepted is somewhat under, those of 


last Year. 
New Assuranées completed, £1,015,155; with Premiums, £35,274. 
Income in Year, £688, 930, Claims, £269,880. 
Realised Funds (increased in year by £327,540) exceed £5,000,000. 


Only two Offices in the Kingdom (both much older) have as large a Fund. 
WHOLE WORLD LICENCES AND NON-FORFEITURE OF POLICIES. 

Policies are generally now free from restrictions on 1esidence after five years, and unchallengeable on any ground but fraud. 
Policies may be revived on payment of premium within the year without proof of health. In case of death, when the value 

exceeds the unpaid premium, the full sum is payable, under deduction of Arrears. 
The Advantages which this Institution p to Assurers are— 

ger Original Assurance—say £1200 or 41250 for the Premium charged elsewhere (with Profits) for £1000 only. 
The Prostect, to Good Lives, of Large Add:tions—no share being given to those by whose early death ee 1s a loss, 
Š Claims under Policies now payable a Month after Proof. 
Reports, with Tables of Premiums, &c., on Application. 


J. MUIR LEITCH, London Secretary. 


JAMES WATSON, Manager, 





Now Ready, ın Crown 8vo, cloth. Price 7s. 6d. 


PROPERTIES OF MATTER. 


By P. G. TAIT, M.A., Sec.R.S.E., 


Formerly Fellow of St. Peter’s College, Cambridge, Professor 
of Natural Philosophy in the University of Edinburgh. 


CONTENTS —Introductory —Some Hypotheses as to the Ultimate Struc- 
ture of Matter.—Examples of Terms in Common Use as Applied to Matter. 
—Tiıme and Space —Impenetrabulity, Porosi. Divisibilty —Inertia, Mo- 
bility, Centrifugal Force —Gravitation.—Preliminary to Deformability and 
Elasncity.—Compressibility of Gases and Vapours Poh erg of fon fone 
—Compressibihty and Rigidity of Solids —Cohesion and 
Diffasron, Osmose, Transpiration, Viscosity, &c.—Aggregation Cap lamng 


Edinburgh: ADAM & CHARLES BLACK. 
n Feap 8vo, Price 3r 


ELEMENTARY LESSONS IN THE 


SCIENCE S: AGRICULTURAL PRACTICE. By H TANNER, 

F.C.S., M.R A.C, Examiner in the Principles of Agriculture vader 

the Government Dopartment of Science, sometime Professor of Agri- 
cultural Science, Umversity College, Aberystwith. 
MACMILLAN & CO London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monami s4 es 8vo, with occasional Illustrations. 
ondacted by C. G. BarrETT, J W. Doucras, R. MCLACHLAN, F.R.S., 
E., Saunpers, F.L.S., and H. 'T Srainron, F.R S. 

This M: e, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bnush Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each y: 

Vols I, to VI. (strongly bound in cloth) 1 may be obtained by purchasers of 
the entire set to date, at the increased price of ros each; the succeeding 
vols. may be had separate! on together, at 7s each 

London: JOH VOORST, 1, Paternoster Row. 
N 8B.—Communications, ke , should be sent to the Editors atthe above 


OP TICINE, 


An almost xabreakab/e material resembling the finest Tortoise-shell. 














DOLLOND’S 


Now use OPTICINE for Eye-Glass Frames, 
everlasting 


PRICE 7s 6d, post free. 
Fitted with Dollond’s Finest Crystal Lenses, 


they will be found almost 





ELASTIC STEEL SPECTACLES, 
Sa. 6d, 7s. GA, 128. Gd. per pair, post free. 
1, *LUDGATH HILL, LONDON, HC. 
s 


BOOKS for THe SPRING-TIME. 


Published by CASSELL & COMPANY. 
Complete in Five Vols , ras. 6d@ each. 


FAMILIAR WILD FLOWERS. F. E. 
HULME, F.LS,F SA Each containing 49 full-page COLOURED 


PLATES, and numerous Wood Engra , with descriptive text. 
“The coloured figures are exquisitely bewalih ul.” —Gardener’s Magasins, 


First Series Now Ready, Now Ready, price ras 6d. 


FAMILIAR WILD BIRDS. By W. SWAYS- 
LAND. v 40 exquisito ILLUSTRATIONS in COLOUR. (Also 
The pictures are Sentable works of art."— Birmingham Gasetie 


Three Volumes Now Ready (price 125. 6a, each) of 


' 
FAMILTAR GARDEN FLOWERS, With 
Descnpuve Teat SHIRLEY HIBBERD,FRHS, ‘and 40 Full- 
page COLOURED PLATES, from Original Tannig by F. E. 
ULME, F LS, FSA. (Also ‘publishing in Month! y Parts, 6d 

“The descnptions of the flowers are admirable, and the col: 


plates 
are executed in the highest style of art."—Conrt Circular. 
Now Publishing, in Monthly Parts, 67, 
EUROPEAN BUTTERFLIES MOTHS. 


By W F KIRBY. With 67 Life-lLke COLOURED PLATES, (Also 
Complete in One Volume, 35s.) 
“ Whether os 2 guide to scientific study, o1 an ornament to the library or 
drawing-room the volume is worthy of all the recommendation we can 
bestow upon it ’ ar arIa) Review 


Complete in i One Vol., Demy 4to, &x 18. 


EUROPEAN FERNS: thei Form, Habit, and 
Culture. By JAMES BRITTEN, F LS With , Facsimile Plates 
ogee from Nature by D. BLAIR, RLS (Algo pu gin Monthly 

arts, 

“The ne? complete work on these favourite plants. The plates are 

beautifully coloured.” Guardian, 


Third Edition, price 55, 
THE FIELD NATURALIST’S HANDBOOK. 
By the Rev J G, WOOD and THEODORE WOOD. 


tA book w will insist on becoming a pocket com when a natu- 
ralist has once made its acquamtance. It 1s full of imformanon.” —Academy 


London: CASSELL & COMPANY Limited; and all Booksellers. 


MINERALS AND STONE 
IMPLEMENTS. 
MR. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large Senes of 


MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £r upwards. 
N B—These Collections obtained the Prise Medal, 1862. 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 


Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS to “NATURE.” 
£. d 


Yearly. aooaa aana na 28 0 
Half-yearly. . ae 2 eee ee ee IA 6 
be Quarterly. . 2... ‘ 


within the Postal Union :— 


3 d 
Yearly. nasa.’ E E E E E 90: 6 
Half-yearly . . . E ES, “6 
Quarterly, . e.. ee ee ee ee ~ O0 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd. per Line aitei. 
S. 


A 


One-Eighth Page, or Quarter Column . . . 0 18 6 
Quarter Page, or Half a Column ..... II O 
Half a Page, or a Column s. sssr’a. 3 3 o 
Whole Page... 2. 1 ee ee o 
Post Office Orders payable to MACMILLAN & CO. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
Biarv of Societies 


LONDON 
THURSDAY, May 7 
Roya. Society, at 4.30 —A Study of the Thermal Properties of Ethyl 
Alcohol: Dr. W Ramsay and Dr. Sidney Young.— Results of the Har- 
monic Analysis of Tidal Observations: rajo A. W Baird and Prof. 
G. H. Darwin, F.R S.—On the Solubility of Calcium Sulphate in Water 
in the Presence of Chlorides: Prof Tilden, F.R S, and W. A Shenstone. 
—Contributions to the Chemistry of Chlorophyll : Schunck, FRS | 
LINNEAN SOCIETY, at 8.—Germination of S after long Submersion in 
Salt Water’ Jas. J. White —Fossil Ferns of the British Basalts: J. 
Starkie Gardner 





Dr. J. H. Gladstone, F. 
biti the Molecular 


Fison, D Se 
WRIDAY, May 8 
ROYAL ASTRONOMICAL SOCIETY, at 8 
Socisry or Arrs, at 8.—Small-pox in India: Robert Pringle. 
ROYAL INSTITUTION, at_9 —On Adaptation to Surroundings as a Factor in 
Animal Development. W F. R. Weldon 
SATURDAY, May 9 
ROYAL BOTANIC SOCIETY, at È 45 
ROYAL INSTITUTION, at 3 —Fir-trees and their Allies: W. Carruthers. 
PaysicaL Socrary, at F (meeung at pristol) —On Evaporation and Dıs- 
sociation: Prof W. „Ramsay and Dr. § Young —On a Self-recording 
Stress and Strain Indicator: H. S. H. Shaw.—On a Model illustrat- 
ing the Propaganon of the Electro! etic Wave and on a Now Curve- 
mter. Prof S P. Thompson, D Sc—Note on the so-called Silent 
Discharge of Orone Generators. W A Shenstone 
MONDAY, May rx. 
Rovat GEOGRAPHICAL SOCIETY, at 8,30 
Socizry or ARTS, at 8.—Touet Soaps Dr. Alder Wiight. 
TUESDAY, May 1a. 
ANTHROPOLOGICAL INSTITUTE, at 8.—Exhibition of a Collection of Worked 
Jade from New Zealand: The Ryght Hon the Earl of North F.S A. 


try, 


WEDNESDAY. May 13 

GEOLOGICAL Socizry, at 8.—On the Ostracoda of the Purbeck Forma- 
tion; with Notes on the Wealden Species Prof. T. Ru Jones, 
F RS — Evidence of the Action of Land Ice at Great Crosby, Lanca- 
shire: E MMellard Reade.—The North-Wales and Shrewsbury Coal-fields : 

D. C Davies 

Society or Axts, at 8.—A Marine Laboratory as a Means of improving 
Sea-Fisheries Prof Ray Lankester 

Rovar MicroscoricaL SOCIETY, at 8.—-Structure and Formation of Coal : 
E Wethered —Use of the Avicularian Appendage in the Classificarion of 
the Bryozoa A W. Waters. 

‘ THURSDAY, May 14 

SOCIETY or TELEGRAPH Encinetrs, at 8. 

MATHEMATICAL SOCIETY, at 8,—An Application of Determinants to the 
Saas of Certain Types of Simultaneous Equations. Rev T. C 

iMMons 
ROYAL INSTITUTION, at 3.—Natural Forces and Energies Prof Tyndall. 
FRIDAY, May xs. 

Socnrery or ARTS, at §.—The Golden Road to South-Western China : Pref. 
R K. Dougias 

ROYAL INSTITUTION, at g —Cholera : Prof. Burdon Sanderson. 

ATURDAY, May 16 
ROYAL INSTITUTION, at 3.—Organic Septics and Antiseptics : Prof, Odling 


WANTED.—“NATURE,” No, 56.—Apply 


NATURE Office, 29, Bedford Street, Strand, W.C. 
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HATHORN, DAVEY, & 60., 
- LEEDS. 


DOMESTIC MOTOR 


(DAVEY’S PATENT). 


The most economical small motor for 
pumping water and driving small machinery. 
Cost of fuel one farthing per horse power per 
hour. 


IN USE FOR ELECTRIC LIGHTING. 
Catalogues on Application. 


SANDERSON & Co, 


Hole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 
In Continuous Len; without Joints, as supplied by themto HerMajesty’s 
Government and the Colonies ; the Italian Government, the Argentine Re- 
public, and other Foreign Governments ; the Royal Courts of Justice, Strand, 
the Houses of Parlament, &c, 

The Jury Commission, acting on the Reports of the International Juries of 
the Health Exhibition, have awarded a Bronze Medal in Class 26 to Messrs. 
Sanperson & Co. for their Solid Copper Tape Lightning Conductors in 
Continuous Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, 101, LEADENHALL STREET, E.C. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7@ POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREFT, 
LONDON, W.C. 


Cc. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C 














SPECIAL NOTICE—Sce the New Polarising Prism. 


Can be used over any A & B Eyepiece. Strongly recommended for Lantern 
Work; will take in any Object. Also seo the New Erecting Microscope. 
Any Object-Giass and any Eyepiece can be used withit. Itis the only way 
of seeing the Objects in their right shape and form. Maker of the est 
Nicol Prisms in existence for the Late W. Spottiswoode, Esq, P.R.S., &c, 
&c., and for Frank Crisp, Esq., LL.B., B A., &c., &e. 


TRADE 8UPPLIED WITH PRISMS. 


THE CELEBRATED 








OHN C. MONTGOMERIE, 
Tam O’Shanter Stone Hone Wore Delmore; Parbolton Station, R.S.O , 
yrs 
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Messrs, MACMILLAN & 60.8 NEW BOOKS. 


IN A FEW DAYS. ® 


TEXT BOOK OF GEOLOGY. 


ARCHIBALD GEIKIE, F.R.S., 
Direc General of the Geological Survey of the United Kingdon, 
With numerous Illustrations. Second Edition, thoroughly Revised. Medium 8vo. 








SHORTLY. 


CLASS BOOK OF GEOLOGY, 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom. 
e Fcap. 8vo. 


BY THE SAME AUTHOR, 


PRIMER OF GEOLOGY. 


With numerous Illustrations New and thoroughly Revised Edition. 18mo. 1s. (Science Primers). 


PRIMER OF PHYSICAL GEOGRAPHY. 


With numerous Illustrations. New and thoroughly Revised Edition, With Questiors, 18mo. 15. (Science Primers) 
A MEDICAL NOVEL. POPULAR EDITION. Is. 


CHARLEY KINGSTON’S AUNT. A Study of Medical Life and 


Experience. By PEN OLIVER, F.R.C.S, Fourthand Popular Edition. Ciown 8vo.} Is. 

“The only fault of this book may be stated under one hend—there is not enough of it. . . Never since the Burns of Eastern 
England [Robert Bloomfield] gave us his genuine recollections of the peasantry among whom his boyhood was passed have we seen 
the true Suffolk peec h better put into black and white. More of this, and more also of the medical student’s experience, may be 
desired from Sir Hen g Thompson when next he come: before the world as ‘Pen Oliver? ”—D uly Telegraph. 


LECTURES ON SOME RECENT ADVANCES IN PHYSICAL 


SCIENCE. With a Special Lectme on Force. By P. G. TAIT, M.A., Formerly Fellow of St. Peter's College, 
Cambridge, Professor of Natmal Philosophy ın the University of Edinburgh Thid Edition, Revised. Crown 8vo. 9s. 


PRACTICAL INSTRUCTION IN BOTANY, A COURSE OF. By 
F. O. BOWER, M.A., F.L.S., Professor of Botany in the University of Glasgow ; and SYDNEY H. VINES, 
M.A., D.Sc, F.LS., Fellow and Lecturer of Christ's College, Ra te and Reader in Botany ın the 
University. With a Preface by W. THISELTON Dyzr, M.A., C.M G., F.R.S L.S., Assistant-Director of the Royal 
Gardens, Kew. Part I. PHA EROGAMÆ—PTERIDOPHYTA. Crown 8vo. 6s. 


PHYSICAL ARITHMETIC. By ALEXANDER AOF REANA M.A., 
D.Sc., F.R.S.E., Examiner in Mathematics to the Univeisity of Edinburgh Crown 8vo, 


LESSONS IN ELEMENTARY PHYSIOLOGY. "By THomas H. 


HUXLEY, LL.D., P.R.S. Revised Edition. Fcap. 8vo. 4s. 6d. ge (Next week. 








Now Publishing, in Crown 8vo, price 3s. 6d. each. 


THE ENGLISH CITIZEN: 


A SERIES OF SHORT BOOKS ON HIS RIGHTS AND RESPONSIBILITIES 
Edited by HENRY CRAIK, M.A. (Oxon), LL.D. (Glasgow). 


This series is intended to meet the demand for accessible information on the ordinary conditions and the current terms of our 
political life. The series deals with the details of the:machmery whereby our Constitution works, and the bioad hnes upon which 
it has been constructed. 


The following are the Titles of the Volumes :— 


° JUSTIGE AND POLICE. By F. W. MAITLAND., [New Voksme, 
CENTRAL GOVERNMENT. By H. D. Tram, D.C.L. | THE STATE IN ITS RELATION TO TRADE. By Sir 
THE ELECTORATE AND THE IEGISLATURE. By T. H. FARRER, Bart. 

SPENCER WALPOLE. LOCAL GOVERNMENT. ByM. D. CHALMERS, M.A. 
THE POOR LAW. By the Rev. T. W. FowLE, M-A. THE STATE IN ITS RELATION TO EDUCATION. 
THE NATIONAL BUDGET: The National Debt, Taxes, By HENRY CRAIR, M.A., LL.D. 

“and Rates. By A. J. WILSON. THE LAND LAWS. By Prof. F. POLLOCK. 
THE STATE RELATION TO LABOUR. By W.| COLONIES AND DEPENDENCIES :— 

STANLEY JEVONS, LL.D., F.R.S. Part I. INDIA. By J. S. Corron, M.A. 

THE STATE END. THE CHURCH. By the Hon. ARTHUR Part II. THe CoLoNies. By E. J. PAYNE, M.A 

ELLIOT. THE PENAL SYSTEM. By Sir EDMUND DU CANE, 
FOREIGN RELATIONS. By SPENCER WALPOLE. K.C.B. [Zr the Press. 


MACMILLAN AND CO., LONDON. 
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WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 








O cFICES-—II, QUEEN VICTORIA STREET, E.C. WoRrKS—CADBY HALL, HAMMERSMITH Roan, W. 
Lamps. . Fittings. Carbons, Battery Supplies. 
Dynamos, Switches. Wire. $ Telephone Supplies. 
Accumulators. Safety Junctions. Instruments. ° Electric Bells 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


PRIZE SDRE HARVEY && PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain, } EXHIBITION. 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH.” e 


WIMSHURST AND VOSS INDUCTION MACHINES 


OF IMFROVED PATTERN. 
illustrated Catalogue, Revised Edition, per post 8d. 


SS. DW. Se aaa. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.¥ 


* Bottles charged 2/- per doa; and allowed at the same rate if returned ; but they $ 
must be paid for with the 5 
Neither sugar, saccharum, nor any of the many new Brewmg Materıals are used in Ņ 
the manufacture of the “S, N.” Stout ik is, Prewed entirely fom the finest Malt and $ 
Hops, it 1s, too, more hopped than Stout erally, therefore, besides being very § 
Y nutritious, it is an eacellent Tomc and panicul yanto for , mmvalida ladies DUNDE, s or 
anyone requiring It is a o utntious” Tonic, @ 
and very much rel sch iay Sev pe Re men. SoN 
WALTHAM BROTHERG, 


THE “HALF-GUINBA” ALE BREWERY, LONDON, S.W. 


mp WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARK THE Guionas MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—rr0o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medival and Sanitary Congress. Silver Meda), National Health Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 




















MICHAEL FARADAY. HERMANN L., F. HELMHOLTZ, 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
CHARLES DARWIN. WILLIAM HARVEY. 
JOHN TYNDALL. a GEORGE B. AIRY, 
GEORGE GABRIEL STOKES. LOUIS R. AGASSIZ. 
SIR CHARLES LYELL. jBAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES WHEATSTONE. ICHARD OWEN. 
SIR WYVILLE THOMSON, JAMES CLERK MAXWELL. ° 
ROBERT WILHELM BUNSEN, AMES PRESCOTT JOULE. 

° ADOLF ERIK N@RDENSKJOLD. ILLIAM* SPOTTISWOODE. . 
SIR WILLIAM THOMSON. ARTHUR CAYLEY. 


SIR C. W. SIEMENS. è , 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 58. each, or 
the Set of 23 Portraits in a Handsome Portfolio for £6 os, od. carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.0.0.'s payable to MACMILLAN & CO, . 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. e 
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ASTRONOMICAL TELESCOPES. 


FINEST POSSIBLE QUALITY. 
2 fin. Wray Lens, best mounting, &c.,&c. £5 o 34in. Wray Lens, best mounting, &c., &c. £15 rő 
agin. do. do. do. A7 10 | 4in. do. do. do. Br 
gin. do. do. do. £12 1o | 4fin. do. do. do. 40 o 
THE STUDENT’S EQUATOREAL, with 3}m. lens, our own make, 3 Eyepieces, &c., Haustovest Stand ... 412 12 © 
New Illustrated Catalogue, 3 stamps. , 
THE “SOLARGRAPH,” a Photegraphic Camera, with Instantaneous Shutter, and an adaptor to fit it to any 
telesco ase for Photographic Solar Spots, + oe. complete ... y ss ae ee i gs ade a 
E MERVEILLEUX ” ł plate, complete dry plate apparatus | 
“LE MERITOIRE” į plate, complete dry plate apparatus, double rising g front, swing back, rack to focus, &e., &e, on II 
THE “IN STANTOGRAPH, ” with best lens, instantaneous shutter, screw motion to tail board, and avery recent 
improvement... an ahs w $2 4 0 
Illustrated Photo Catalogue 2 stamps. 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM, 


THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS. AWARDS: WOVEN WIRE MATTRESS. 

TEN ‘ssa 

PRIZEMEDALS, 
FOURTEEN 

CERTIFICATES 
oF MERIT 
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ä Tae The leading peculiarity of this Mattress is the unique com- 
The principle of arrangement permits the free movement ‘* Excelsior bination of a woven wire central portion with helical 





of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, n giving 
of complete isolation of each, and effectually prevents «« Matlock” advantages possessed by no other make. 
depression in the centre. springs obviate the tendency in all woven wire nate eases 
a BED-REST S-to become hollow and so cause sleepers to roll into the 
THE “EXCELSIOR” & ‘‘MATLOCK” COUCHES. middle of the bed. 
Retailfrom Cabinet Makers, Upholsterers, &c, Llustrated Descri, CH Circulars and Price Lists from 
CHORLTON & DUGDALE, MANCHESTER 





INTERESTING SLIDES FOR THE MICROSCOPE. 


s. d s d 
Hair of Sea Mouse, very brilliant ... 6 | Entozoa from Child (Oxyuris Vermicularis, malo and femalo) .. s 6 
Fatty Acids for viewing Crystallisation under the Microscope (each) xr 6 Five typical examples of Blood from Man, Bird, Fuh, Snake, Sng 
Diatoms grouped, opaque, very pretty as . 1 6 on one shde ote os so 
Anatom: ora Leaf, 9 pieces c on one slide si Si oon =æ a 6 Eggs of ‘apourer Moth xr 0 
Indian ging Anta “ ii =æ 2 0 Sting. with poison olnd and duct stained, “of Honey Bee and 
Type Side of Dintomacess, roo species, “with list ofmames |. M ar o Wasp » (each) : s 

each each Very pretty Slides of Spicules of Gorgonia, Holoth &e. 

Whole Insects, from ... 1 6 | Geological Preparations, from 1 6 Beantifully a groups composed of Diatoms, Wheels of Chirodots, 
Parts of do ra $ Botanical j » Io Anchors and Plates o Synapta, Butterflies’ Scales, &c. These slides 
Anatomical Preparations Diatomacam =, ie a of unequalled beauty, are spocially suitable as exhibition slides for 


Ringworm of Scalp, showing the effect on the hair soirtes, &c. Pn Ï & 6d, ras, 6d., 168, 215. 
CUT ŠecŤIOÑS READY FOR MOUNTIN 
Cardiac Opening of Stomach ; Pinxa of Child’s Ear. 6 pieces in tube, rs , postage ad extra. 


Pons Varolii in Insanı 
NEW CLASSIFIED LIST FOBI ECTS for for 1885 JUST READY (including the recently acquned Stock of Mr. E. WHEELER, 
late of Holloway). ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS, 
Either of the above sent post free to any part of the world, on application to 


W. WATSON & SONS, OPTICIANS TO HER MAJESTY'S GOVERNMENT, 








Sener | 318, HIGH HOLBORN, LONDON, W.O, 
13 GOLD 64 yy 16 SILVER 
meats. THE “OTTO” GAS ENGINE, %:pa:s 


CONSUMPTION of GAS guaranteed to £ a NS A 
be 25 to 76°, less that ANY other hs A RQ PERTE 000 DELVERED. 
Gas,Engine per brake horse-power. 


CROSSLEY’S PATENT TWIN ENGINES— 
Impulse every Revolution. 
The steadiest running Gas Engige yet made. 
CROSSLEY’S PATENT SELFSTARTER— 
The Safest, Simplest, and Best. 
CkoesLers NEW VERTICAL ENGINES— 
Requiring little Ground Space, 


CROSSLEY BROS., Limited, Manchester. 
London: 24, Poultgy, E.C. Glasgow: 58, Union Street, 
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AMATEUR PHOTOGRAPHY. 





MAWHSON & SWAN, 
MANUFACTURERS OF PHOTOGRAPHIC DRY 
PLATES, COLLODIONS, VARNISHES, AND CHEMICALS, 


Have REMOVED their London Store 
From WATLING STREET, 


To 
FARRINGDON STREET, 
(Adjoming MARCUS WARD, & CO) 


31, 


HEAD OFFICE :— 
MOSLEY STREET, NEWCASTLE-ON-TYNE. 


THE BEST BINOCULAR MADE IS 
BROWNING’S PANERGETIC. 





The superior performance of this celebrated, Binocular’? is 
acknowledged. This year its optical magnifying power has . 
been increased, and the price has been reduced from 44 10s. 


to £3 Ios. ; 
An Illustrated Descriptive List of Binoculars sent free. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 





MEMORY and SUCCESS.—What contri- 
butes to success? A good memory. What causes failure in life? A 
memory.— What can all obtain from Prof. Loisette’s DIS- 
OVERIES? re els memory—THE PHYSIOLOGICAL ART OF 
NEVER FORGETTIN sing none of the “Links,” “Pegs,” 
" Localities,” or “ Associations” of Mnemonics Lost memories re- 
ztored— the wort pads neea Eon and the best better. Any book learned in 
ne readi OST FREE ivin opinions of Mr 
RICHA. A PROCTOR, Dr. ANDREV LSON, and others 
who have studied the System. A Day Class in Nes Forgatting eee 
for Cure ot Mind Wan ering commences every Monday at 3 p m. 
Evening Ci very Tocsday at 8 pm Lectures ın Families of the 
Nobiltty ; a taug t thoroughly by POSE Prof. “LOISETTE, 37) 
New Oxrorp STREET (opposite Mudie’) W C. 


VICTORIA INSTITUTE. 


MONDAY, MAY 18. 


‘ Recent North American Archeological Research "—Dr. Eel’s Account 
this Discoveries. 


N B.~—Canon Isaac Taylor postpones his Hittite paper tll June. 
7, Adelphi Terrace, Charing Cross. 


JPEN SCHOLARSHIPS in NATURAL 


SCIENCE of the value of £roo and £60 are awarded annually in 
JOTODER at St. Thomas's Hospital Medical School, Albart Embank- 
ment, S 


For eas apply to Mr. G. Rennu, Medical Secretary. 
W. M. ORD, Dean. 








NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S ee SUNSHINE RECORDER. 


PRICE ‘£3 38. 
NEGRETT! 
ZAMBRA, 


SCIENTIFIC Instrument MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45, Cornhill , 

122, Regent Street, London 


llinstvated Descenpiron Post Prec. e 










NEGRETTI & ZAYBRA’S 
Xarge Illustrated Catalogue 
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_ THE OWENS COLLEGE, 
MANCHESTER. 


The PROFESSORSHIP of PURE MATHEMATICS will become 
vacant, through the resignation of Prof. BARKER, at the end of the 
current Session 

Candidates for the Chair are invited to forward Applications and Testi- 
moniels addressed to the Council of the College, under cover to the 
REGISTRAR, not later than MONDAY, June 1 next. 

Information concerning the Terms and itions of the Appointment 
will be forwarded on,application to J. G. Grkznwoop, LL.D., Principal 


of the College 
HENRY WM. HOLDER, M A, Re strar. 





THE OWENS COLLEGE, 
MANCHESTER. 


The PROFESSORSHIP of ANATOMY has become Vacant through 
the death of Prof. Morrison Watson 

Candidates for the Chair are invited to forward Applications and 
Testimonials addressed to the Council of the College, under cover to the 
REGISTRAR, not later than MONDAY, June x next. 

The Professor will be expected to enter upon his duties on October 1 
next. 

Yaformation concerning the Terms and Conditions of the Appointment will 
be forwarded on Application to J. G Grernwoop, LL.D., Prneapal of the 


College. 
HENRY WM. HOLDER, M.A., Registrar. 


THE YORKSHIRE COLLEGE, LEEDS. 


The Cavendish Professorship of Physics will become Vacant the resig- 
nation of Prof Rucker, M.A., FRS, on SEPTEMBER 30 next 
Stipend, £300, with two-thirds of the Fees. Candidates are invited to for- 
ward Applications and Testimonials not later than JUNE r. 

Further information will be supplied on application to the SECRETARY. 








ART SCHOOL FOR LADIES. OPEN DAILY. 
BEDFORD COLLEGE, LONDON, 


8 AND 9, Yorx P.acz, Baxer Street W. 


ArT Vis1ror—EDWIN LONG, RA. 

Prorsssor—NORMAN TAYLER, A.R.W.S 

ASSISTANT-TEACHER—Mus M.A HEATH 

A Special Class for pai poe fon the DRAPED LIVING MODEL 
meets on MONDAYS, WED SDAYS, and FRIDAYS. For Particulars, 


apply to the SECRETARY, 
B SHADWELL, Hon Sec. 


ROYAL INSTITUTION OF GREAT 
BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 
SATURDAY next (May 16) at Three o'clock: PROF. WILLIAM 
ODLING, M.A., FRS, Furst of Two Lectures on ‘'Orcantc SEPTICS 
AND Anriseprics.” Half a Guinea the Course, 
THURSDAY (May 21), at three o'clock: PROF C MEYMOTT 
TIDY,M B, F.CS, First of Three Lectures on ‘‘ Porsons IN RELATION 
TO THEIR CHEMICAL CONSTITUTION AND TO VrraL Funcrions.” Halfa 


Guinea. 
Subscription to all the Courses in the Season, Two Guineas 


ASTRONOMICAL REFLECTING TELE- 
SCOPE, 6} inches diameter, on Altayimuth Stand, with Solar Eyspie: 
a Battery of 6 Huyghenian and Achromatic Eyepieces and Terrestri 
Eyepiece, with other accessories Prce £35 Cost upwards of £50,— 
Aly to Mr Jonn Brownie, 63, Strand, W.C 


SCIENTIFIC BOOKS.—Speciality, Micro- 

and the Alhed Sc Natural History, &c, &c Secondhand 

and Netw. Catal forwarded on receipt oF two ‘stamps. Scientific 
Libraries and parcels of Books purchased for o Cash. 


W. P. COLLINS, 157, Great Portland Street, London, W. 


NOTICE OF REMOVAL. 


Phot P MARTIN DUNCAN, F R.S., has removed to 6, Grosvenor 
Road, Gunonersbury, Middlesex, 


BEST BLACK INK KNOWN. 


DRAPER’S INK @I€HROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Whiting becomes a pleasure when this Ink is used. It has been adopted 
by the principal Ban Public Oeon snd Rafiway Companies throughout 

° id. 














It writes almostinstantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens Blotting-paper may be applied atthe 
Is cleanly to use, and not lable to Blot momentof writing. 


Can ne. btained in London, through Messrs Barxcray & Sons, Farnng- 
don Street, W. EpWarps, Id Change; F. Newpary & Sons, Newgate 
Streat; | Austin & Co, Duke Street, Liverpool; and to be had of al 

Stationers 
BEWLEY & RAPER (Limited), Dublin. 













LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM. 


who has last week sent to his subscribers Phalansterium digitatum (new to 
Great Britain), with drawing and description. He has also sent out Lophopus 
crystalinus, Floscularia cornuta, Melicerta ringens, Notommata parasita, 
Uroglena volvox, Rhinops vitrea, Argulus folhaceus, Peridinium tabulatum, 
Volvox globator (golden stage) Spirogyra (in conjugation) ; also Hydra, 
Amæba, Cra; » Edible Frog, icornis, and other Specimens for (Huxley 
and Martin’s) Biological Laboratory work. 

Weekly Announcements will be made in this place of Organisms T. B, is 
supplying. 


Specimen Tube, One Shilling, post froe. 


Twenty-six Tubesin course o/Six Months for Subscription of £1 tes 
or Twelve Tubes for 10s 6d. 


Portfolio of Drawings, Ten Parts, xs. each, 


EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons: 


£. d 
Plumulana similis se. se e (post-free) a 8 
Also, quite new :— 
Gorgonia verrucosa (polype stained) 
Podahrus typicus (Spectre Sbnmp), pi 1 a 
EDWARD WARD, 249, ORD STREET, MANCHESTER?! 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS 
Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, aad: by all Lecturers and Teachers in 
Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 

The Largest Variety in England. 

New Catalogues and Lists on application to— 
JAMES R GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established a7 Years in London. 


PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers. 
* New Electric Light Catalogue, post free 1s- 
PATERSON & COOPER heg to give notice that they have disposed of 
the hical, Educational, and Experimental Part of their Business to 
Messrs. J and T. MAYFIELD, 


SCIENCE AND ART DEPARTMENT 


OPER CENT. GRANT FOR THE PURCHASE OF STANDARD 
LLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to bo made supplied by 
THOMAS J. DOWNING, 
e Geologist, &e., 7 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Centary) 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C, 





” 2a 








41, Queen Victoria Street, E C. 








SPECIAL NOTICE—Ste the New Polarising Prism. 


Can be used over any A & B Eyepiece. Strongly recommended for Lanteru 
Work; will take in any Object. Also see the New Erecting Microscope 


Any Object-Glass and any Eyepiece can be used withit. Itis the only way 
of seeing the Objects in their right shape and form. Maker of the t 
Nicol Prisms in existence for the Late W. Spottiswoode, Esq, P.R.S., &c, 


&c., and for Frank Crisp, Esq., LL.B., B A., &e., &e. 
TRADE SUPPLIED WITH Prisms. 


HOW & COvS 


Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
ee Daal of meee Se Grailes, 
Sysnites, Diorites, os, Dolerites, Basalts, ylites ytes, 
Lidesites, Porphyrites, Rhyolites, Lavas, Ashes, Gnelss, Schists, Lime. 
stones, &c., price 18. 6d. eni 
JAMES How & CO., 73, FARRINGDON STREET, LONDON. 
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Sales by Auction. 


Exotic Coleoptera and Entomological Books. 


Mr. J. C. STEVENS has received instruc- 


e tionsto SELL by AUCTION, at his Great Rooms, 38, King Street, 
Covent Garden, on SATURDAY, May 16, at half-past 12 o'clock pre- 
cisely, the well-known and valuable ENTOMOLOGICAL COLLEC- 
TION and LIBRARY formed by the late Major F. J Srpney PARRY, 
F L.S , of 18, Onslow Square, Brompton, the former consisting of his 
celebrated serfs of Lucanoid Coleoptera, Cetonoidan, Paussidx, Clerida, 
&c , the latter comprising fine sets of the Annales de la Société Entomo- 
logique de France—Transactions of the Entomological Society of Lon- 
don—Donovan's Insects of New Holland~-Fischer'’s Entomographie de 
la Russte—and other important Entomological Works. 


On view the Day prior and Morning of Sale, and Catalogues had. 











TUESDAY NEXT, SALE No. 6912 
NATURAL HISTORY SPECIMENS. 


MR J. C. STEVENS will SELL by AUC- 
TION, at his Great Rooms, 38, King Street, Covent Garden, on 
TUESDAY next, May 19, at balf-past ra precisely, Shells, Minerals, 
Birdskins, two magnificent Collections of Foreign Birds set up in Maho- 
gany Cases, Birds’ Eggs, Books, and various Natural History 

pecimens. 


On view Day prior from 10 till 5, and Morning o Sale, and Catalogues had. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON’S Latest Arnvals are — 

Very Fine DOUBLY-TERMINATED CRYSTALS of ZIRCON, 
inches long, 1} square; BERYLS, DIOPTASE, UWAROWITE, 

ALUEWITE, NATIVE SILVER, HERDERITE, Very BRILLIANT 
RUTILES, CHALCOSIDERITE, and NATIVE COPPER, Corm- 
wall; POLISHED JADE and GREEN AVENTURINE GROUPS 
and SINGLE CRYSTALS of STIBNITE, Japan; “SHERRY” 
COLOURED TOPAZES, Siberia. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS ofthe 


same. 
Lists on Applicaiten Fiammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 

277, STRAND, LONDON, 
Opposite Norfolk Street 


G. CALVER has received HIGHEST 
AWARD for “ Excellence and Im ements” in Reflecting Telescopes 
exhibited at the International Exhibition, London.—Descriptive Cata- 
logues, twelvs stamps. 

G. CALVER, F.R.A.S., Widford, Chelmsford 











THE CELEBRATED 












Is unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateurs 
use. It pool. S with a spittle or water. Putsona keen, 

edge; no humbug about this, Has st the test of roo years, Cut 
io Hones for Axes, H Knives, Rarors, Penknives, and Plane Irons, &c. 
Honourable Menn ‘aris Exhibition, 1878, and Bronre Medal, London 
International Exhibition, 1884. Ask your Ironmonger or other retail house 
to get you one, and give my address ; If he won’t, drop me a note, 

OHN C. MONTGOMERIE, 
Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R S.O., 
Ayrshire, 








NORTH BRITISH AGRICULTURIST, 
the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident ts, and others interested in the 
m ement of land throughout the United Kingdom. 

The AGRICULTURIST ts published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attention of Land Agentsis directed to tha AGRICULTURIST 
er ona of the best existing papers for Advertising Farms to be Let and Estates 

‘or Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TUR RIST a firsrciase medum onn z that Class. 
ice y post nual Subscription, payable in advance, r43. 
Pore 1, wen eet Edinburgh ; and 145, Queen Victoria’ Street, 
on, E. 
Money Orders payable to CHARLES ANDERSON, Jun , Edinburgh. 


BOOKS (Secondhand),- Miscellaneous, Re- 
mainders, &c.—C HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E C. e free on receipt of two stamps. 
Libraries, Old Books, and Parchment purchased. 
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ICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botanical, Geologi by the best Mounters Let 
out on most moderate terms articulats of B. WELLS, Dalmain 
. 


Road, Forest Hill. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Review or THE MALT anD Hor TRADES; AND WINE AND SPIRIT Tran 
RECORD, 





` The Organ of the Country Brewers. 
t The Brewers’ Guardian ”’ is published on the ings of every alternate 
Tuesday, and is the onlygournal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, rs. cach. Registered for transmissibn abroad. 
Offices—s. Bond Court, Walbrook, London, E C. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE, 

Price Sixpence, Monthly, 24 es 8vo, with occasional Illustrations. 
Conducted by C G. Barrett, J. W. Doucras, R. McLacuian, F.R.S., 
E. SAUNDERS, F.L.S., and H. T. Srarrron, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bri os. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in year. r 

Vols. I. to VI. (strongly bound ın cloth) may be obtained by purchagers of 
the entire set to date, at the increased price of ros. each; the succeeding 





vols. may be had separately or together, at 7s. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors atthe above 


address. 





On the xst of every Month, price Sixpence, 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
k Edited by Joun T. CARRINGTON, 


With the Assistance of 
Frepericx Bonn, F Z.S. | pas A. Powsr, M.D. 
Epwarp A. Frren, F.L.S. . JENNER Wem, F.L.S. 


F. Bucnawan Waite, M.D. 
Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes or 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. ak > 
Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. . 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in the French . Politics, Literature, 
Sci Varieties, Notes. Price af, through B ksal and at 
iha Railway Books Oce, qar Sand WE. iere and a 

LA SEMAINE FRANCAISE: Journal Français pour 
l'Angleterre : Politique, Li ture, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, afd , en timbres poste. Abonne- 
ment franco par Ix poste——un an, rof. rod. ; six mois, ss. sd. Prix ad. 
chez tous les hbraires et aux garos des chemins do fer. On s’abonne 
aux bureaux, 442, Strand, Lon , W.C. . 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise * has been brought out in London for the benefit of those English 


readers who ma to study contemporary French from all ts of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.”—Graghic. 
TERMS OF SUBSCRIPTION 1 i d 
Three Months .. ove ove ove os =æ 2 9 
Six ýy oe ose os oo eee wow 5 5 
Twelve ,, = Io I0 


P.0.0. payable to A, Cristie. 
Publishing Office, 441, Strand, W.C. 


On the 1st of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Jauns Britrxn, F.L.S , British Museum. 
Comwrzars:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. 
Price rs 3d. Subscription for One Year, payable int dvance, ras, 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, B,C. 

















TALEAART ASSOC. DILO” 
Is a Certain Oure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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‘SCOTTISH PROVIDENT INSTITUTION, 


Loinsurcu—6, ST. ANDREW SQUARE. Loxnon OFFIcE—17, KING WILLIAM STREET, E.C. 











Š aale eee eee 
At the 47th ANNUAL MEETING on 25th March, 1885, the Directors reported a satisfactory result of the Years business 
the Proposals received, £1,170,615 10s., being somewhat above, while the amount accepted is somewhat under, those of 


last Year. 
New Assurances completed, £1,015,155; with Premiums, £35,274. 
Income in Year, £688,920. Claims, £269,880. 
Realised Funds (increased in year by £327,540) exceed £5,000,000. 
. Only two Offices in the Kingdom (both much older) have as large a Fund. 
WHOLE WORLD LICENCES AND NON-FORFEITURE OF POLICIES. 
Policies are generally now free from restrictions on residence after five year's, and unchallengeable on any giound but fraud. 
Policies may be revived on payment of premium within the year without proof of health. In case of death, when the value 
exceeds the unpaid premium, the full sum is payable, under deduction of Arrears. , 
The Advantages which this Institution offers to Assurers are— 
A Larger Original Assuran e—say £1200 or £1250 for the Piemmn charged elsewhere (with Profits) for 41000 only. 
The Prostect, to Good Lives, of Large Additions—no share being given to those by whose early death there is a loss. 
Claims under Policies now payable a Month after Proof. 
Reports, with Tables of Premiums, &c., on Application, 
J. MUIR LEITCH, London Secretary. JAMES WATSON, Manager. 











A Delightful New Work to ask for at the Libraries. In One Volume, Dlustrated. Demy 8vo. cloth extra, price Zig, 


A NATURALIST’S WANDERINGS -*:- EASTERN ARCHIPELAGO, 


A NARRATIVE OF TRAVEL AND EXPLORATION. BY HENRY 0. FORBES, F.R.G.S., 


ollow of the Scottish Geographical Society ; Fellow cf the Zoological Soctety of London, Member of the Anthropological Institute of Great Britain and 
Ireland; Member of the British O-nithologista’ Union. 


With Coloured Frontispiece, numerous Illustrations fron the Author's Sketches and Descriptions by Mr. JoHN B. GIBBS, 
and Maps. 





NOW READY, 


UNDER THE RAYS OF THE AURORA BOREALIS: in the Land of the 


Lapps and Kvans By DR SOPHUS TROMHOLT. Edited by Cart Smwens. A Narrative of a Year's Sojourn and Travels in Lapland 

Finland, and Russia ith a Popular Scientific Exposition of the Aurora Borealis. [he Work is Illustrated with 2 Chromolithographs, and 

oe Portalis, Views, Illustrations of the Aurora Borealis, Diagrams, and a Map, from the Author's Photographs and Drawings. 2 vols, 
e Crown Byo. gos. 


*,* A work which every student of electricity, ethnology, and natural science ought to read, and without which no library of science 1s complete 
London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crown Buildings, 188, Fleet Street, E.C. 






















AUTOTYPE PHOTOGRAPHIC BOOK THE ZOOLOGIST: 
ILLUSTRATION. A MONTHLY MAGAZINE OF NATURAL HISTORY. 
ADVANTAGES Third Series Edited by J. E. epee F.L.S., F.Z.S., Momber of the 
yat. They present Faithful Representations of the Subjects. iginal Articl sane eee pion; contans 3 
and. Printed on the paper of the Book itself, mounting not required. Original es by well-known naturalists in every branch of zoology; 
grd. For Editions Brel and under they are cheap. habits of animals; arrival and departure of migratory birds; occurrence of 
Employed by the Trustees of the British Museum and by the Learned | Tare birds ; distribution and migration of British fresh-water fish; new or 
Societies; also by many of the leading Publishers. rare manne fish; loca anes ; reptiles ; British land and fresh- 
Amengst the Works recently done, or at tin the press, may be | Water mollusca, with remarks on the haunts and habits of the species; and 
cited: Lady Brassey's “Tahin”; Prof, ers “The T; of Greek | other matters of general interest to those who delight in natural history. 
smog Holtzapffall’s "Practica of O ental T ypes Audsley’s | Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
Ornamental Arts of Japan”; Loc ’s “Spectral Anal a, Burgess’s | of Datural history books. Occasional translations from toreign zoological 
n Archseological Survey of India” ; “Samuel Palmer: a Memoir.” ournals of important and intefesting articles in various branches of zoology. 
Of this last work the Athencenm says :—'' This book is admirably illus- ere are occasional woodcuts. ST 
trated by fourteen autotype reproductions from lovely and characteristic sepia JOHN VAN VOORST, 1, Paternoster Row. 
drawings.” ——-~» 
FOR THE OPYPTICIN E. 
ARTISTIC DECORATION OF THE HOME, Anolmost radveakable material resembling the finest Tortoise-shell. 
VISIT THE 
J 
AUTOTYPE FINE ART GALLERY, DOLLOND’S 
74, NEW OXFORD STREET * Now use OPTICINE for Eye-Glass Frames; they will be found almost 
(Twenty Doors West of Mudie’s Library). ; everlasting. 
T NATIONAL GALERY ; PRICE 7s. Gd , post free. 
The First and Second issue of Autotype es ofthe most celebrated paintings Fitted with Dollond’s Finest Crystal Lenses. 
oe Ge m this Collection ice Tar each: MANAGER, th t 2 pan 
Prospectus tal on applation to ies; Pe ` 
CE KUTOTVPE COMPANY. ' 
| 


Complete in Threa Vglume@ x 





TURNER'S “LIBER STUDIORUM,” with Commentaries on each ING f N FENA 
Plate, by Rev. Srorro th. Brooxu, M on aa : a LA Be k — 

Au ILLUSTRATED PAMPHLET, wi ress Notices from the Times, ' 
Atenan, Academ Portfolio, Art Journal, &c , free per Post. | ELASTIC STEEL SPECTACLES. 


Fine Art Catalogne, 166 pages, price Sixpence, free per Post. 
THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, W.C. 

es 


3s. 6d, 7s. 6d., 12s 6d. per pair, post free. 
1, LUDGATH HILL, LONDON, BO. 
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T: 0 Sole Inventors of the Solid CopperTape © 
reas rc see : a LIGHTNING CONDUCTOR 


In Continuous Len; 
Government and 
public, and other Fo 


without Joints, as supplied by them to to HerMajesty'e 
Colonies ; t joing cane ae 
Governments ; oe Royal Courts of J y Strand, 
e Houses of Parliament, &e. 


eTo the United States, t the Continent, “and all places 
within the Postal Union :—~ 


T e a generis 
Half-yebrly . . + 15 6 Sanprason & Co. for thelr Solid Copper Tape Lightning Conductors in 
Quarterly, .... j a wa o Continuous Lengths, withgut Joints, and of High Conduct 


CHARGES for ADVERTISEMENTS. 
Three Lines in Column 2s, 6d. gd. per Lined after. 


ts d 
One-Eighth Page, or Quarter Column . . . 0 18 6 
Quarter Page, or Half a Column ..... 115 0 
Half a Page, or a Column ........ 3 ° 
Whole Page... 2. ee te ee 6 o 


Post Office Orders ‘deal to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biary of Societies 


LONDON 


THURSDAY, MAY 14 
SocwærTY or TELEGRAPH ENGINEERS, at 8 
MATHEMATICAL SOCIETY, at 8.—An Application of Determinants to the 


Solution of Certain Types of Simultaneous Equations’ Rev. T, C. 
Simmons 


ROYAL INSTITUTION, at 3.—Natural Forces and Energies‘ Prof. Tyndall. 
FRIDAY, May 15. 


SOCIETY or ARTS, at 8.—The Golden Road to South-Western China : Pref 
R. K. Douglas 


RovaL INOC TION. gt 9 —Cholera : Prof. Burdon Sanderson. 
SATURDAY, May 16. 

ROYAL INSTITUTION, at 3.—Organic Septics and Antiseptics : Prof. Odling. 

MONDAY, May 18. 


SOCIETY or Arts, at §.-—~Toilet S : Dr. Alder Wright. 
VICTORIA INSTITUTE, at 8 —Tho esults of Archæol logical 
N America. 


TUESDAY, May 19. 

ZooLocica, SOCIETY, at 8.30.—~On Dinornis Oweni: Prof. 
Haast, C M.Z S.—Notes on the Pinnipedia : Dr Mivart, F.R. 
on the Collection of Birds made during the Vo 
Part IV. On the Collection of Birds the 
F H H. Guillemard.—On E Sm macintoshi 
from the Japanese Seas: Dr. A A. W. Hubrecht, CM ZS. 

Socet or ARTS, at 8 —New Britain and the jacent Islands: Wilfred 


o 
STATITICAL SocærTy, at 7.45.—Indian Railways and Wheat Trade: A. K. 


RoyaL INSTITUTION, at 3.—Digestion and Nutrition: Prof. Gamgee. 
WEDNESDAY, May 20 
Roya, METEOROLOGICAL SOCIETY, at 7.—The Temperature Zonas of the 
in connection with its Biclogicel Conditions: Dr. W. 
Velocities of Winds padi ther Measurement: Lieut -Col. H. S. ae aes 
F.R.A S ~Note on Mr. C. Harding’s Paper on Wind Velocities : Dr. 


Research in 


—Report 
e of the Yacht Marchesa. 
sland of Sumbawa: Dr 
A new Pennatulid 


Koppen.—-Note on a Form of Auroral Cloud seen in Northampton- 
sim, March 1, Rev James Davis Communicated by the 
ent, 


SOCIETY oy ARTS, at §.—American Oil and Gas-Fields: Prof, Dewar. 
* THURSDAY, May a1. 
ROYAL SOCIETY, at 4.30. 
CHEMICAL SOCIETY, at 8—Calorimetric Method for Determining Small 
tities of Iron: Andrew Thomson, M A , B.Sc —On some Compounds 
of Calcium and Sulphur: V. S. Veley. 
Rovat INSTITUTION, at 3 —Poisons: Prof. C. Meymott Tidy. 


FRIDAY, May 22 
ROYAL Inswrrution, at 9.—Garrick: W, H Pollock. 


SATURDAY, Mav ane 
Puysican SOCIETY, at eee ents showing ‘ariations caused by 
Foes coat ae in the eet ol Iron, Steel, ond Naw Rods; and on the 
5 mage produ a Ton -rotating Vacuum Tube: Shelford 
Bidwell. NRE on El J. Munro—On Electrolytic 
position: J. W. Clar 
Rovar Boranic See aes 


45., ° 
ROYAL INSTITUTION, at 3 


rganic Septics and Antiseptics : Prof. Odling. 


NON-MAGNETISABLE WATCHES. 


WATOHES which cannot be “* Sra ae 7? constructed at 
taa recommendation of W. W. aaa, Hagi, F.R.S, and as axhibited at the 
i 


lectricai ibition, P; 
E. DENT & CO., Makers ofthe Primary Standard Timekeeper of the 
Royal Observatary, Greanwich. 


Only Addresses :—61, Strand, and 34, Royal Exchange, London. 
N.B.— Watches can be converted to this plan. 











LEADENHALL HOUSE, 101, LEADENHALL lpia E.C. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STRERT, 
LONDON, W.C. 


t05,000 ACCIDENTS 
FOR WHICH 


TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


BY THE 


Railway Passengers’ Assurance Company, 
64, CORNHILL. 





Bristol. 





ACCIDENTS OF ALL KINDS. 
Paid-ap and Invested Funds, £260,000 -Premium Income, £435,000, 
Chairman ~. .. HARVIE M. FARQUHAR, Esq. 

Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Office—8, Grand Hotel Buildings, Charing Cross ; 
OR AT THE 
Head Office—64, Cornhill, London, E.C. 

WILLIAM J VIAN. Secretary. 
9 GOLD MEDAL, 
FRY’S CALCUTTA, 1884. 
COCOA exmimitas 
CAMERON, Analyst for Dablin. 

a ba aed pire, easily assimilated.” 

TODDART, Analyst for EXTRACT 
Nineteen Prize Medals Awarded. 
LANTERN READINGS.—DISSOLVING 
VIEWS. 

THE NEW QUADRUPLICON. 
New Season, 1884 and 1885.—Popular Subjects for this Season, 

The Channel Islands—The War in the Soudan—The River Thames— 
Devonshire Hereford and the River Wye—The English Lakes— 
London Poor and How They Live—Egypt and the Nile Expedition—Nor- 
way—The Lifeboat—The “Signal Box—The Maids of Lee—Poor Pa's 
Trousers—Shadows on the Blinds, &c 

The largest and newest Stock of Lanterns and Slides, Scientific and 
General, on Hire and Sale in this country at the Lowest Prices. 

E. MARSHALL, ®, Queen Victoria Street, Londd&, E, C. 
INTERNATIONAL HEALTH EXHIBITION. 
DIVISION—EDUCATION. 

A PRIZE MEDAL AWARDED TO 

THOMAS D. RUSSELL, . 


78, NEWGATE, STREET, LONDON, E.C., 


For Geological Collections for Science Teaching. 
Catalogues Pest fret. a 
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i Messrs. MACMILLAN & 00S NEW BOOKS. 


. eIN A FEW DAYS. 








TEXT BOOK OF GEOLOGY. . 
BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, . 


With numerous Mlustrations. Second Edition, thoroughly Revised. Medium 8vo. 


SHORTLY. 


CLASS BOOK OF GEOLOGY 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom. 
Fcap. 8vo. 


. BY THE SAME AUTHOR, 


PRIMER OF GEOLOGY. > 


With numerous Illustrations. New and thoroughly Revised Edition. 18mo. 15. (Science Primers). 


PRIMER OF PHYSICAL GEOGRAPHY. 


With numerous Illustrations. New and thoroughly Revised Edition. With Questions. 18mo. 15. (Science Primers). 





NEW BOOK BY EDWIN ABBOTT, D.D. 


FRANCIS BACON: an Account of His Life and Works. By Epwin 


A. ABBOTT, D.D., Author of ‘‘ Bacon and Essex,” Editor of Bacon’s ‘‘ Essays ;” formerly Fellow of St. John’s College, 
Cambridge. Demy 8vo. I4s. 
NEW BOOK BY PROFESSOR MASSON. 


CARLYLE, PERSONALLY AND IN HIS WRITINGS. Two 


Lectures. Mai DAVID MASSON, a A., LL.D., Professor of Rhetoric and English Literature in the University o 
Edinburg Taga Fcap. 8vo. 2s. 


LECTURES ON ‘SOME RECENT ADVANCES IN PHYSICAL 


SCIENCE. With a Special Lecture on Force, By P. G. TAIT, M.A., Formerly Fellow of St. Peter’s arias 
Cambridge, Professor of Natural Philosophy in the University of Edinburgh. Third Edition, Revised. Crown 8vo. 


PRACTICAL INSTRUCTION IN BOTANY, A COURSE OF. ‘By 


F.. Q. BOWER, M.A., F.L.S., Professor of Botany in the Univers: of Glasgow; and SYDNEY H. VINES, 

MA, D: ‘Se, F.LS., Fellow and Lecturer of Christ’s College, Cambridge, and Readér in Botany in the 

anniy, With a Preface b W. THIsELTON Dyzr, M.A., C.M.G., F.R.S., F.L.S., Assistant-Director of the Royal 
Gardens, Kew, Part I. P EROGAMÆ—PTERIDOPHYTA. Crown 8vo. 6s. 


PHYSICAL ARITHMETIC. By ALEXANDER MAOFARLANE, M.A., 


D.Sc, F.R , Examiner in Mathematics to the University of Edinburgh. Crown 8vo, 75. 6d. 


LESSONS" “IN ELEMENTARY TAT TOLOGE By Tuomas H. 


HUXLEY, LL.D., P.R.S. Revised Edition, Fcap, 8 


SUPPLEMENT TO EUCLID AND HIS MODERN RIV ALS. By 


CHARLES L, DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, Oxford. Containing a 
notice of Henrici’s Geometry, together with Selections from the Reviews. Crown 8vo, Sewed. Is, 


THE ENGLISH CITIZEN SERIES. 
Edited by HENRY CRAIK, M.A. (Oxon), LL.D. (Glasgow). NEW VOLUME. 
JUSTICE AND POLICE. By F. W. MAITLAND. Crown 8vo. 35. 6d. 


DICKENS’S DICTIONARIES, 1885. 


New Volumes, 18mo, ts. each, paper covers ; or together, in cloth, 2s, 6d. 
UNIVERSITY OF OXFORD. | UNIVERSITY OF.CAMBRIDGE. 
In 18mo, paper covers, 1s. ; cloth, Is, 6d. each. 
LONDON. | PARIS. | THE THAMES. 
DICKENS’S CONTINENTAL ABC RAILWAY GUIDE, 
è * Published on the rst of each Month, 18mo, Is. 


° MACMILLAN AND CO., LONDON. 
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WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 


OFFICES—II, QUEEN VICTORIA STREET, E.C, Worrs—Capsy HALL, HAMMERSMITH Roan, W. 











Lamps.» Fittings. ‘ Carbons. Battery Supplies. 
Dynamos. Switches. Wire. © Telephone Supplies. 
Accumulators. Safety Junctions. Instruments, Electrig, Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP. 


INQUIRIES INVITED. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—z1o, HIGH STREET, MANCHESTER SQUARE, PORDON; w. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Insti 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


PRIZE MEDAL HARVEY & PEAK, HEALTH 
AWARDED [By Appointment tothe Royal Institution of Great Britain,) EXHIBITION. 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. : 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Iilustraied Catalogue, Revised Edition, per post 8a. 


SS. Wi. SEDUTE. 


In Oasks, 12/6 per 9 gals. In Bottle, 3/8 per doz. Impl. Pts.* 


* Bottles charged 2/- doz., and allowed at the same rate if returned; but th 
Trist ct for with the Teer: af 
either sugar, sac nor any of the many new Brewing Materials are used in 
the manufacture of the “S. aoe ” Stout; it is Brewed entirely from the finest t Malt aad 
Hops, it is, too, more hopped than Stout 1s enerally; therefore, besides being very 
nutritious, it 1s an excellent Tonie a and i ri muited ‘for invan ladies nursing, or 


py anyone requinng a good at ana utntious” Tonic, 
and very much recommend rp ial a men, 


WALTHAM BRO BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series, 


MICHAEL FARADAY. HERMANN L. F. HELMHOLTZ 
THOMAS HENRY HUXLEY, SIR JOSEPH DALTON HOOKER, 
CHARLES DARWIN. WILLIAM HARVEY. 

"JOHN TYNDALL. SIR GEORGE B. AIRY. 


GEORGE GABRIEL STOKES. J. LOUIS R AGASSIZ, 
SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS. 




















SIR CHARLES WHEATSTONE, RICHARD OWEN ‘ 


SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN, 


ADOLF ERIK NORDENSKJOLD. 


SIR WILLIAM THOMSON. 


JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. e 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY, 


SIR C. W. SIEMENS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 23 Portraits in a Handsome Portfolio for £6 os. od. carriage pari, ° 


THE PORTFOLIO MAY BE HAD SEPARATELY? PRICE 6s. 


Cheques and P.O.0.'s payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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Sixth Edition, 2 vols. 8vo, £2 2s. 


GOOLEY’S CYCLOPÆDIA OF PRACTICAL RECEIPTS AND COLLATERAL INFORMATION IN 
JHE ARTS, MANUFACTURES, PROFESSIONS, AND TRADES, 


Including Medicine, Pharmacy, Domestic Economy, and Hygiene; 


Designed as a Comprehensive Supplement to the Pharmacopceia and General Book of Reference for the Manufacturer, Tradesman 
and Head of a Family, 


Edited by Prof. TUSON, F.I.C., F.C.S., assisted by several Scientific Contributors. 





PRACTICAL CHEMISTRY AND QUA- 
LITATIVE INORGANIC ANALYSIS Adapted for Use in the 
Laboratories of Colleges and Schools. B FRANK CLOWES, D.Sc, 
Professor of Chemi in University College, Nottingham Fourth 

Edikon, Revised and Enlarged, with 55 Engravings, Post 8vo, 75. 6d. 


VALENTIN’S QUALITATIVE ANA- 


LYSIS. Edited by W, R. HODGKINSON, Ph.D , Demonstrator of 
Practical rane ee the Science Schools, South Kensington, Professor 
of Chemistry and Physics in tho Royal Military Academy; and H M 

CHAPMAN, Assistant Demonstrator of Chemistry in the Science 
Schools, South Kensington. Sixth Edition, with Engravings, 8vo, 8. 6d 


PHYSICAL AND INORGANIC CHEMIS- 


TRY, founded on the well-known MANUAL of FOWNES By 
HENRY WATTS, B.A, F.R.S. With Coloured Plate of Spectra 
and 150 Wood-Engravings, Crown 8yo, gs. 


Also, Edited by Mr. Warts, 


FOWNES’ MANUAL OF ORGANIC 


CHEMISTRY, or Chemistry of the Carbon Compounds. Twelfth 
Edition, Crown 8vo, ros. 


CHEMISTRY, INORGANIC AND OR. 


GANIC, Wrra ExrerimenTs. By CHARLES L BLOXAM, Pro- 
fessor of Chemistry in Kmg’s College, London. Fifth Edition, with aga 
Engravings, Svo, 16. 


By the same Author. 


LABORATORY TEACHING; or, Pro- 
ive Exercises in Practical Chemistry. Fourth Edition, with 89 
ingravings, Crown Bro, 5s. 6d. a 


AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS: with Appendices on Absolute Electrical Mea- 
surement, &c. By Dr. F, KOHLRAUSCH, Professor in the University 
of Würzburg. Translated Edition by T. H. Warter, B A., B.Sc, and 
H. R. Procrrer, F C.S. Second Edition, with 37 Engravings, 8vo, 154, 





. PRACTICAL CHEMISTRY, 


INORGANIC CHEMISTRY. By Edward 
FRANKLAND, Ph D., D.C.L., LL D., F R.S., Professor of Che- 
mistry in the Normal School of Scienco ; and Francis R Tarr, MLA. 
Ph D., F.I.C , Assistant Professor of Chemistry in tha Normal Schoo: 
of Scienco, With Lithographic Plates and Wood- Engravings, 8vo, 24s. 


FRESENIUS’S QUANTITATIVE ANA- 
LYSIS Vol II. Translated from the Sixth German Edition by 
CuarLes E. Groves, F R.S. Part I, with Engravings, 8vo, 2s. Gd. 


INCLUD- 


ING ANALYSIS By JOHN E. BOWMAN Edited by CHARLES 
L BLoxam, Professor of Chemistry ın King's College Eighth Edition 
With go Engravings, Fcap 8vo, 5s. 6d. 


CHURCHILL'S TECHNOLOGICAL 


HANDBOOKS. 


Edited by JOHN GARDNER, F.LC, F.CS, assisted by Experts having 
Practical Knowledge of the various subjects 


treated 
BREWING, DISTILLING, AND WINE MANU- 
FACTURE. With Engravings, Crown 8yo, 6s. 6d 
BLEACHING, DYEING, AND CALICO PRINTING. 
With Engravings, Crown 8yo, gs. 
ACETIC ACID AND VINEGAR, AMMONIA, AND 
ALUM With Engravings, Crown 8vo, 5s 


By PROFESSOR BENTLEY i 
SYSTEMATIC BOTANY, including the 
Clasmfication of Plants and Descriptive Botany. With 350 Engravings, 


Feap. , ge. 6d 
STRUC URAL, MORPHOLOGICAL, and 
PHYSIOLOGICAL BOTANY. With 660 En, ings, Fcap 8vo. 7r. 6d. 
A MANUAL OF BOTANY. Fourth Edi- 


tion, with r185 Engravings, Crown 8vo, rss. 


THE MICROTOMIST’S VADE-MECUM. 
By ARTHUR BOLLES LEE. Crown 8vo, 8%. 6¢ ‘This Work, com 
upwards of 600 Formuke and Methods, collected from the practice 
BE the best workers, is beheved to contain a perfectly eahustive statement 

of all the methods of Modern Microtomy. ‘ 





THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., F.R.S., F.L.S., Fellow of Exeter College, Oxford, and Jodrell Professor 
of Zoology in University College, London, 


With the co-operation of W, T. THISELTON DYER, M.A., C.M.G., F.R.S., F.L.S., Assistant-Director of the Royal Gardens, 


Kew; E. KLEIN, M.D., F.R.S., 
Medical School, London; H. N. 


Cambri Re. 


oint-Lecturer on General Anatomy and Physiology in St. Bartholomew’s Hospital 
` ondo: OSELEY, M.A., F.R.S., F.L.S., Linacre Professor of Human and Comparative 
An&tomy in the University of Oxford; and ADAM SEDGWICK, M.A., Fellow and Assistant-Lecturer of Trimty 


ollege, 


e 
CONTENTS OF SUPPLEMENT, 1885.—NEw SERIES, Price ros. 
The Circulatory and vee | Let apg abe the Nemertea. By A. C. OUDEMANS, Conservator at the Zoological Museum of the 
1 


University of Utrecht. th 3 Plates.) 


The Later Stages in the Development of Balanoglossus howalevski, with a Suggestion as to the Affinities of the Enteropneusta. 
it 


By W. BATESO 


Oxford. (With a Plate.) 


: B.A., Scholar of St. John’s College, Cambridge. (W 
Some Notes on the Early Development of the Rana temporaria. By 


6 Plates.) 
. BALDWIN SPENCER, B.A., Scholar of Exeter College, 


Notes on Echinaderm pag 2 No. Ix. On the Vascular System of the Urchins. By P. HERBERT CARPENTER, D.Sc., 
o 


Assistant Master at Eton ege. - 
. 


As LONDON: 11, NEW BURLINGTON STREET. 
Printed bg RICHARD CLAY anD Sons, at 7 and 8, Bread Street JEN, Qusen Victoria Street, in the City of London, and Publ.shed by 


MACMILLAN AND CO.. at the Office, 29 and 30, 


Street, Covent —Tuurspay, May 14, 1885. 
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Of Nature trusts the mind which builds for aye.’ — WORDSWORTH 
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PATENT INDESTRUCTIBLE 
GAS COOKING 
RANGES. 


These are the most efficient and 
economical Gas Cooking Ranges 
ever made. PERF ION in 
COOKING can now be guaranteed 

They are to all intents and oses 
ABSOLUTELY INDESTRUCT- 
IBLE, and will at the same time 
Roast, Bake, Boul, Gnll, Toast, and 


Fry. do all rfectly, and at 
LESS THAN HALE the cost of 
s 
1 i Arts’ 
NIS Epelen oE ante GOAD 


and the GOLD MEDAL of The 
Healt Exhibition were both 
r 


axarded fo: 
DEANE & CO.'S EXHIBIT of 
= FLETCHER’S STOVES as “ The 
- ii r d ‘ Best Application of Gas to Heating 

i i A} and Coo in Dwellings.” 

ahe wbo D Fietcuer’s Fur 
naces, Forges, Blow-pipes, Asbestos 
Fires, Ranges, Washers, Bath and 
be seen in action in Draws & Co's 


FLETCHER'S 





| Water Heaters, 
Show Rooms. 
AU Orders Carriagt pard to mearest Station, Discount for Cash 
COMPLETE ILLUSTRATED LISTS FREE. 


DEANE & CO. (witicsrs-) LONDON’ BRIDGE. 


- VICTORIA UNIVERSITY. 


pans Entrance Enamination in Arts (Faculty of Medicine) and the Pre- 

imiunary Examination (Faculties ef Ar ence, abd Law) will hegn 

THURSDAY, Jone rmata pa 07 Oence, T 
Candidates for the Entrance Examination in Arts, if not matriculated, 

must produce a letter of recommendation from their last instructor and 

1f ot Ste Candidates for the Preli Examination must matnculate 
fore 





> Examnation The Matriculation Fee is £2, and includes the 


on Fee 
Faculties of Arts and Science.—The Intermediate and Final Examinati 
for Degries will begin on June r1, as above er 


Faculty of Law —-The Intermediate and Final Examinations for Degrees 
will begin on Monday, Jul at yoam. 
en: of Medicino — iminary Examination in Science and the 


Int te M.B. Examination will begin on Monda „ Jul n and the 
Furst Part of the Final M.B. Examination will begin oo, uly at 
roam, i 

. _ Further information as to thesq Examinations can be obtained from the 
Registrar. 

ALFRED T BENTLEY, M.A , Registrar. 

Manchester, May, 1885. i 


THE YORKSHIRE COLLEGE, LEEDS. 


The Cavendish Professorship of Physics will become Vacant by the resig. 
nation of Prof. Rucxer, MLA, F.R.S., on SEPTEMBER 30 next, 
Stipend, £300, with two-thirds of the Fees Candidates are invited to for. 
ward Applications and Testimonials not later than JUNE :. 

Further mformation will be supplied on application to the Szcrera>y. 





THE BEST BINOCULAR MADE IS 
BROWNING’S PANERGETIC. 









The superior performance of this celebrated Binocular is 
acknowledged. This year its optical magnifying power has 
been increased, and the price has been reduced from £4 ros, 
to £3 Ios. wt 


An Illustrated Descriptive List of Binoculars sent free. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT). OUNSHINE RECORDER. 


q PRICE £3 38. 
- NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMEN MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT. 


Branches 145, Cornhill ; 
122, Regent Street, London 


llittsivated Descriftion Posi Free 





NEGRETTI & ZAMBRA’S 
Large Pilustrated Catalogus 
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THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF PROFESSOR OF MINING. 


The Comncil invite Apphcations, on or before JUNE 24 next, for the 
above nppoinement, which is now vacant 

By a Resolution of the Council, Candidates are especially requested to 
abstain from canvassing 

Information as to the Terms and Conditions of the Appointment will be 


forwarded on application to 
GEORGE H MORLEY, Secretary. 


ROYAL GEOGRAPHICAL SOCIETY. 


The Anniversary Meefing will be held (by ion of the Chancellor 
and Senate) in the Hall of the University of Tondon; Burlington Gardens, 
on MONDAY, June 8, at half-past 2 p.m., the Right Hon. Lord ABERDARE, 
President, in the Chait. 
The Dinner will take place at Willis’s Rooms, King Street, St James's, 
at 7 p.m. on the same day. 
e Right Hon. Lord AperDaxz, President, in the Chair. 


Dinner E, RIF, ble at the door; or Tickets may be had and 
Paea taken at 1, Saville Row, Burlington Gardens, up to noon on Saturday, 
une 


The Friends of Fellows are admissible to the Dinner. 


NOTICE OF REMOVAL. 


Pre P. MARTIN DUNCAN, FR S., has removed to 6, Grosvenor 
Road, Gunnersbury, Middlesex. 


MEMORY and SUCCESS.—What contri- 
butes to success? A good memory: Wont causes failure in hfe? A 
oor memory —What can all obtain from Prof. Loisette’s DIS- 
OVERIES? A good memory —THE PHYSIOLOGICAL ART OF 
NEVER FORGETTING—using none of the “Links,” “ Pegs,” 
“Localities,” or “‘ Associations’? of Mnemonics. Lost memories re- 
stored =the wora: made good aad the heat better: Any book learned in 
one re . giving opmions of Mr 
RICHARD A. PROCTOR, Dr. ANDREW WILSON, and others 
who have studied the System. A Day Class in Nover Forgetting and 
for Cure of Mind-Wandering commences syery Monday at 3 p.m An 
Evening say Tuesday at 8 pm. Lectures in Fanie of the 
Nobility; also taught thoroughly by POST. Prof. LOISETTE, 37, 
Nuw Oxrorp Street (opposite Mudie’) W C. 


PATERSON & COOPER. 

76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers. 
New Electric Light Catalogue, post free 1s 

PATERSON & COOPER heg to give notice that they have disposed of 
the Philosophical, Educational, and ental Part of their Business to 
Messrs. J and T. MAYFIELD, 41, Queen Victoria Street, E C 


SCIENCE AND ART DEPARTMENT 


3 PER CENT. GRANT FOR THE PURCHASE OF STANDARD 
LLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to be made supplied by 


THOMAS J. DOWNING, 
Geologist, &c., 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 























SPECIAL NOTICE—See the New Polarising Prisms, 


Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work; will take in any Object’ Also see the New Erecting Microscope. 
Any Object-Glass and any Eyepiece can be used withit. Itis the only way 
of seeing the Objects in their right shape and form Maker of the est 
Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., &c, 
&e., and for Frank Crisp, Esg., LL.B., B.A., &c , &e. 


TRADE SUPPLIED WITH PRISMS. 


HOW & GO’S 


Geological Transparencies for „the Lantern, 
Descnptive Catalogue on Afplication. 
WALKER’S SPECIFIC GRAVITY ‘Cae FOR ROCKS 


AND MINERALS, 
HOW & Co.’S POCKET MICROSCOPE LAMP, 8s. 6d 
MPCRO-PETROLOGY.—Sectionsg of Pitchstones, O Granites, 
Syenites, Diorites, Gabbeos, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, e- 
stones, &c., price*is 6d. cach, 
JAMES How &CO., 73, FARRINGDON STREET, LONDON. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION tu 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM. 


who has last week sent to his subscribers Uroglena volvox, with drawing 
and description. He has also sent out Paludicella Ehrenber, , Syncoryne 
frutescens, Melicerta ringens, Rhinops vitrea, Conochilus volvox, Hy 

dictyon utriculatum, Volvox globator With Notommata parasita, Lophopus 
crystallinus ; also Amotha, Vorticella, Hydra, Crayfish, and other Specimens 


for acres and Martin’s) Biological Laboratory work. : 
eekly ouncements will be made in this place of Organisms T. B. is 
supplying. 


Specimen Tube, One Shilling, post free. 


Tuenty-six Tubesin course of Six Months for Subscription of £1 18., 
or Twelve Tubes for x08. 6d. 


Portfolio of Drawings, Ten Parts, 1s. each. 


EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 





s 

Plumularia similis... s. se (post-free) a 8 
Also, quite new — . 

Gorgonia verrucosa (polype stained) ,, a a 


Podalirus typicus (S Shrimp), 12 
EDWARD WARD, 249, OXFORD STREET, MANCHESTER. 


LANTERN READINGS.—DISSOLVING 
VIEWS. 
THE NEW QUADRUPLICON. 
Now Season, 1884 and 1885 —Popular Subjects for this Season. 


The Channel Islands—The War in the Soudan—The River Thames— 
Devonshire Sce Hereford and the River Wye—The English Lekes— 
London Poor and How They Live—Egypt and the Nile Expedition—Nor- 
way—The Lifeboat—The Signal Box—The Maids of Lee—Poor Pa’s 
Trousers—Shadows on the Blinds, &c. 

The largest and newest Stock of Lanterns and Slides, Scientific and 
General, on Hire and Sale in this country at the Lowest Prices. 

E MARSHALL, 78, Queen Victoria Street, London, E.C. 


INTERNATIONAL HEALTH EXHIBITION, 
DIVISION—EDUCATION. 


A PRIZE MEDAL AWARDED TO 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C., 


For Geological Collections for Science Teaching. 
Catalogues Post free. s 


MINERALOGY AND GEOLOGY. 


Mr. HENSON’S Latest Arrivals are += 

Very Fine DOUBLY-TERMINATED CRYSTALS of ZIRCON, 
a inches long, r ao BER DIOPTASE, UWAROWITE, 

ALUEWITE, NATIVE SILVER, HERDERITE, Vary BRILLIANT 
RUTILES, CHALCOSIDERITE, and NATIVE COPPER, Corn- 
wall; POLISHED JADE and GREEN AVENTURINE. GROUPS 
and SINGLE CRYSTALS of STIBNITE, Japan; ‘‘SHERRY” 
COLOURED TOPAZES, Siberia. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


aaa Iik on Application *Fiammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES, 
BLOWPIPE CASES AND APPARATUS. ° Catalogues free 
SAMUEL HENSON, 


“277, STRAND, LONDON, 
Oppomte Norfolk Street. 


FOR THE STUDY OF COMPARATIVE 








ANATOMY.—Marsupal An mals of both Sexes, preterve@ in Spirits 
of Wine. For price and iculars apply to the Importer, A. H 
JAMRACH, 355, Hast India Road, London, 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS 
Geological Collections especially adaptei for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &e 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 

The Largest Variety in England. 

New Catalogues and Lists on application to— 
JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London 
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Sale by Auctton. 


> SHELLS. 


MR. J. C. STEVENS will SELL by AUC- 
TION ir his Great Rooms, 38 King Street, Covent Garden, on FRI- 
DAY, at half-past r2 precisely, a Collection of SHELLS, the 
property a a ed who is relrnquishing the t, including many 
rare and valuable species ee ey supphed t by Sower „ and from the 
Dennison, Angus, and others will be found 
splendid specimens of Rosnliaria me erosti. onge oea us, Aperrhais 
occidentalis,” Cypræ aurantia, Voluta sophia, very fine k Terebratila len- 
Sears fine fox of Uniomdæ, many Ene and rare Shells from New 

€ , 


On View after a the Day pnor and Morning of Sale and Catalogues had. 


BOOKS (Secondhand), Miscellaneous, Re- 


anladan; &c —C. HERBERT, English and Foreign Bookseller, 319, 
Road, London, E C talogue free on receipt of two stamps. 
oe Oid Books, and Parchment purchased. 




















NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident ents, and others interested in the 
ement of land throughout the United Kingdom. 

The AGRICULTURIST 1s published every Wednesday afternoonin time 
for the Evening Mails, = contains Reports of all the principal British and 
Irish Markets of the week 

Thespecial gtrongon, of Land Agentsıs directed to the AGRICULTURIST 
24 one cline best existing papers for Advertising Farms to be Let and Estates 

e 

Advertisers addressing themselves to Farmers will find the AGRICUL- 

URES GA Become ad Anma So bsaiplion payablein ad 
rice nual Subscription, payable in advance, 14s. 

Offices 3 7, VAa toler Edinburgh ; and 145, Queen Victoria Street, 

ndon, 

on Orders payable to CHARLES ANDERSON, Jun., Edinburgh. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series Edited by J. E Hartina, F L.S, F.Z.S., Member of the 
British rnithologists’ Union ; contains— 

Origina! Articles by well-known naturalists in every branch of roology; 
habits of animals ; arrival and departure of migratory birds; occurrence of 
rare b: ; distribution and migration of British fresh-water fish; new or 
rare marine fish, local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomolo; Societies. Reviews 
of natural history books. Occasional translations from foreign roological 

journals of important and interesting articles in various branches of soology. 
igor are occasional woodcut 

JOHN VAN YOORST, 1, Paternoster Row. 
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AUTOTYPE PHOTOGRAPHIC BOOK. 
ILLUSTRATION. 


ADVANTAGES. 


rat. They present Faithful Representations of the Subjects. 
and; Printed on the paper of the Book itself, mounting not ; required, 
zooo and under ay are 





y done or at present, foul Hae 
Practice of rap oat Turning Audaley’s 
** Archxol: tal Ara of Japan ge A Samnel Palmer : a 

Of this last work the 4 thenanm: says :—' This book is are ae Hus- 
trated by fourteen autotype reproductions from loyely and k aiat 
drawings.” 

FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 
AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 


(Twenty Bosa West of Mudie's Library). 
NATIONAL: or 


Now 
The First and pee issue sus ofAntotype conics ofthe most celebrated paintings 
this Collection. Price r25 each. 
Prospectus and Catalogne fres h pot ga on „applicgdon to MANAGER, the 


Complete in Three Volumes. 
TURNER'S eee STUDIORUM,” with Commentaries on eac 
late, by Rey. Srorrorp. Brooke, M A, 
An ILLUSTRATED PANPHLET, with Press Notices from theo Times, 
Athenwum, Academy, Portfolio, Art Journal, &c., free per Post. 
Fine Art Catalogue, 166 pages, price Sixpence, free per Past. 
THE AUTOTYPE COMPANY, 


74, NEW OXFORD STREET, W.C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of l Brewer Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review or THE Matt ann Hor Trapys; AND WINE AND Spratr TRADE 
Recor. 
The Organ of the Country Brewers. 
’ is published on the evenings of every alternate 
Tnesday, and is the only j officially connected with brewing interests. 
Subscription, x6s. 6d. per annum, pest free, dating fromany quarter-day. 
Single Copies, rs. cach, Registered for transmission abroad, 
Offices—s5. Bond Court, Walbrook, London, E C. i 


‘(The Brewers’ Guardian 


A New Story, “IN THE LION’S DEN,” 


By D. 


ENGLISH [LLUSTRATED MAGAZINE for 


By the Author of ‘‘John Herring ;” 


And a Picture Sketch, entitled, 
CRISTIE MURRAY. 


“SCHWARTZ: 
See the 


a History,” 


June, 





i, e Profusely Iustiated. Price SIXPENCE, by Post EIGHTPENCE, 


The English Fllustrated Magazine 


For JUNE, 1885, contains— 


I. THE YOUNG COWHERD—A NEW FOREST 
SCENE. Engraved by O. Lacour, from a Drawing 
by ARTHUR LEMON. Frrontisprece. 

Il. IN THE NEW FOREST. Part I. By MABEL 
` COLLINS. With Illustrations by ARTHUR LEMON, 


HI. SCHWARTZ: A “HISTORY. By D. CHRISTIE 
MURRAY. 
IV. THE LONDON RAGAMUFFIN. By DoRoTHY 


TENNANT. With illustrations fby DOROTHY 
TENNANT. 


V. IN THE LION’S DEN (to ġe continued). 
Author of ‘‘ John Herring.” 


By the 


VL THE SIRENS THREE (fo be continued). By 
WALTER CRANE. With Ilust¥ations by W. 
CRANE. 


VII. A FAMILY AFFAIR (to be continued). 
CONWAY (Author of * Called Back’). 


By Hucu 





MACMILLAN & CO., LONDON. ° $ 
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SCOTTISH PROVIDENT INSTITUTION., 


EDINBURGH —6, ST. ANDREW SQUARE. LoNDoN OFFICE—17, KING WILLIAM STREET, E.C, 





At the 47theANNUAL MEETING on 25th March, 


1885, the Directors 1epoited a satisfactory result of the Year's business— 


the Proposals received, £1,170,615 10s., bemg somewhat above, while the amount accepted is somewhat under, those of 


New Assurances completed, £1,015,155; with Premiums, £35,274. 


last Year. 


Income in Year, £688,920. Claims, £269,880. 
by 43275540) ) exceed £5,000,000. 


Realised Funds (increased ın year 


Only two Offices gn the Kingdom (bo 


much olde: ) have as large a Fund. 


~ WHOLE WORLD LICENCES AND NON-FORFEITURE OF POLICIES. 
Policies are generally now free from restrictions on 1esidence after five years, and unchallengeable on any giound but fraud. 


Policies may be revived on payment of premium within the year without proof of health. 
exceeds the unpaid premium, the full sum is poe under deduction o 


The Advantages which this Institution o 


In case of death, when the value 
Arrears. 


rs to Assurers are— 


er Original Assurance—asay £1200 or £1250 for the Premium charged elsewhere (with Profits) for £1000 only. 
T he Prostect, to Good Lives, of Large Additions—no shaie being given to those by whose early death there is a loss. 


Claims under Policies now payab 
Reports, with Tables of Premiums, &c., 


J. MUIR LEITCH, London Secretary. 


NEW VOLUMES IN THE 


INTERNATIONAL SCIENTIFIC SERIES. 


Crown 8yo, Cloth, ss, each Volume 





With so Ilusnations. 
PHYSICAL EXPRESSION: 
ITS MODES AND PRINCIPLES. 

By FRANCIS WARNER, M.D., F.R.CP. 





With rco Figures. 


THE COMMON SENSE OF THE 
EXACT SCIENCES. 
By THE LATE WILLIAM KINGDON CLIFFORD. 


With Illustrations 


JELLY FISH, STAR FISH, AND 
SEA URCHINS, 
BEING A RESEARCH ON PRIMITIVE NERVOUS SYSTEMS. 
By G. J. ROMANES, F.R.S, 


ORIGIN OF CULTIVATED PLANTS. 
BY ALPHONSE DE CANDOLLE 


London: KEGAN PAUL, TRENCH & CO. 





” In Fcap. 8vo, Price 3s 6d. 


ELEMENTARY LESSONS IN THE 


SCIENCE OF AGRICUDTURAL PRACTICE. By H. TANNER, 
E OS.» M R.A.C., Examiner in the Principles of Agriculture wader 

ent Department of Science, sometime Professor of Agri- 
parti Science, University College, Aberystwith, 


MACMILLAN & CO. London. 
THE SCIENTIFIC RESULTS oF THE VOYAGE OF ELMS. 
“CHALLENGER.” 


Now Ready, “The Narrative (Vol. I. oF the Cruise,” with a General 
Account oit the Scientific Results of the Expedition. By Staff-Commander 
TIZARD, N. Mosgiay, J. Y, BUCHANAN, and Joun Murray, 
Members ‘i ‘the Expedition.” n Two Parts, price £6 165. 6d. 

*,* This work, which is i complete in itself, is profusely illustrated with 
chromo- h thographic and R hotographic Plates, Maps, Diagrams, Woodcuts, 


and a large ymetric of the World. 
REPORT ON THE SCIENTIFIC RE- 
SULTS of the VOYAGE of H.M.S. “CHALLENGER” d e 


under the command of E Capta 
Fi R.S., OS and El ain tain F, T. Thomson, R.N Pe ander a the super. 


intendence of late Sir C. W. THOMSON, T. ES and now of TOEN 
Murray, one of the Naturalists of the Expeditio: 


Printed for H M. Stationery meee Published tae of H M. Govern- 
ment: sid by Longmans & Co., John Murray, Macmillan & Co , Simpkin 
= Co., Trubner & Co., E. Stanford J. D Potter, and Kegan Paul & 


London; A. & C, Black and Douglas & Fouts, Edinburgh ; and by 
A, A then E Go and Hodges, Figgis, and Co., Dublin 


e a Month after Proof, 
on Application. 
JAMES WATSON, Manager. 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Roview in the French guage. Politics, Literature, 
Science, Art, Varieties, Notes. Price zd, ough Booksellers, and at 
the Railway Boo Office, 441, Strand, W 


LA SEMAINE ERAN AISE: Journal Francais pow 
VAngleterre : Politiqu arura Sciences, Arts, Variétés, Nouvelles, 
et Notes, Un exemp. Ba Sar la poste, edd, on timbres posto. Abonne- 
ment franco par la poste—un an, ros. rod. ; mx mois, 54. sd. Prix ad. 
chez tous les hbraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE. — —“' La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers who ma wih to study contemporary French from all 
view, instead of confining their reading to one particular 
It certainly merits success.”—Graghic. 





er 
c print. 


TERMS OF SUBSCRIPTION :— se 
Three Months „e ~ æ one . ~ 2 9 
Six ” Om ee ee “~ 5 5 
Twelve ,, "æ w tee on we wes IO I0 


P.0.0. payableto A. CRISTIN. 
Publishing Office, 441, Strand, W.C. 


OPTICIN E. 


An almost xabreakadle material resembling the finest Tortoise-shell 


DOLLOND’S 


Now use OPTICINE for Eye-Glaes Frames; they will be found almost 
everlasting. 
PRICE 7s. 6d , post free. 
Fitted with Dollond’s Finest Crystal Lenses, 





ELASTIC STEEL SPECTACLES, 
3s. 6d, 7s. Gd, 12s. Gd. per pair, post free. 
1, LUDGATH HILL, LONDON, EO. 








MINERALS AND STONE 


IMPLEMENTS. 
MR. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to Ins large Series of 


MINERALS AND STONEsIMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Minerals, Fossils, and Rocks from £x upwards 


N B—Thase Collections obtained the Prise Medal, 1862 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
- BRYCE-WRIGHT, 


Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS to “NATURE.” 
d. 


$. 
Yearly ise 6 oe e o Helen ee 280 
Half-yearly . a ne ae a 
Quarterly. ss. ee esso 6 


To the United States, the Continent, and all places 
witlfin the Postal Union :— 


s d 
Yearly 6 se ee e ee ea JO 6 
Half-yearly. .........2.64+ 18 6 
Quarterly. 2... ee ee eee ee 8B OO 





~HARGES for ADVERTISEMENTS. 
Three Lines in Column as. 6d. 9d. per Linean after. 


d. 

One-Eighth Page, or Quarter Column . .. o 8 6 
er Page, or Half a Column ..... 115 0 
alfa Page, ora Column ........- 3 š o 
Whole Page... .. 2.005520 6 o 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biary of Societies 
LONDON 


THURSDAY, May 21, 
ROYAL SOCIETY, at 4.30—Contributions to the History of the Phocene 
Cervus Savini; 


and Pleistocene Deer. Part I Cervus verticornis and 
Prof. W. Boyd Dawkins, F.R S—On Beds of Sponge-remains in the 





Lower and Upper Greensand of the South of England’ Dr G. J Hinde. 
—The Solar Spectrum from Ruts to alte wed Capt Abney, R É, F RS. 
—On charging i Secondary Ba H Preece, F.R.S. —The Deve- 
lopment of Pe ripatus ca s A, Sa Sed 


JHEMICAL SOCIETY, at pic Observations on Dissolved Co- 
baltous Chlonde: Dr. W.. Fe Rre F.R-S.—Calormetric Method for 
the poner of Iron. Andrew Thomson —-Some Sulphur Compomds of 
Calcium : V, H. Veley.—On the Sulphides of Titanium, and N 
Titanous Chloride. Prof T E. F.R.S. 

ROYAL INSTITUTION, at 3 — Poisons : SE C. Moymott Tidy. 


FRIDAY, May 22. 
ROYAL INSTITUTION, ‘at 9.—Garnck. W. H. Pollock. 
paket May as 
—Enaperiments showing the Variations caused 
angh of Ir of Lon; Steel, and Nickel Rods; and on ki 


bya ae y-rotating Vacuum Tube. Shelford 
Munro —On Electrolytic 


ote on 


PHYSICAL SOCIETY, at 
Magnetisation in the 
Spectral Image produc 

el —Note on Electrical Sym 
ition: J. W. Clark. 

rovar B TANIC SOCIETY, a 

ROYAL INSTITUTION, at enh, a Septics and Antiseptics : Prof Odling. 

MONDAY, May a5. 

ANNEAN SOCIETY, at=3.—Anniversary 

TUESDAY, May 26. 

UNGS CoLLEGE SCIENCE Socuery, at 8—Impressions of New Zealand: 
H R Beevor. 

ROYAL INSTITUTION, at 3.—Digestion and Nutrition: Prof. Gamgee. 

WEDNESDAY, May 27 

HEOLOGICAL SOCIETY, at 8—On the so-called Diorite of Little Knot, with 
some farther Notes on Welsh Picrites : Prof T. G Bonney, D.Sc, FR.S 
P Sketcher of South African Geology, No 2. A Sketch of the Gold- 
Fields of the bebe 7, South Afra: W H n some Erratics 
in the Boulder-clay o' f Cheshire, 8c. 1 and the Conditions of Chmate they 

denote: Charles Ricketts, M D. 

THURSDAY? May 28. 

OCIETY or TELEGRAPH ENGINEERS, at 8.——Ship Lighting by Glow- ap 
embodying Results of Trial for Economy m ere Colorene: B 
en R Aa e Lighting at the Forth Bridge Works: 

ROYAL INSTITUTION, at 3.—Poisons: Prof. C. Meymott Tidy. 

n FRIDAY, May 29. 

ROYAL INSTITUTION, at 9 —Mechanical Production of Gol 
Cold on Microphytes : J. J. Coleman and Prof. J. G. M 

SATURDAY, MAY 3. 

—"' The Teaching of the Twelve Apostles "—an 
Illustrations from the Talmud: Rev. C. Taylor. 


and Effects of 
endrick, 


ROYAL TST TITON RE at, 
Ancient 





OLLOWAYS OINTMENT ae 





BAD LEGS, BAD BREASi8, OLD WOUNDS, SORES and 
JERS. If effectually rubbed on the Neck and Chest, it cures 
KE THROATS, BRONCHITIS, COUGHS and GOLDS; and for 
JI, RHEUMATISM, and all Skin Diseases it is unequalled, 
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DOMESTIC MOTOR ` 


The most economical small motor for 
pumping water and driving small machinery. 
Cost of fuel one farthing per horse power per 
hour. 


e” IN USE FOR ELECTRIC LIGHTING. 


See Exhibits at Stand No. 1195, West Annexe, 
and also in the Electric Lighting Department, 
Inventions Exhibition, London. 


Catalogues on Application. 


HATHORN, DAVEY, & 60., LEEDS, 
SANDERSON & Co., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR À 


In Continuous Len; without Joints, as supplied by them to HerMajes 2 

Government and the Colonies; the Italan lioa oyes tho entine 

public, and other Forel Governments ; the Royal Courts of Justice, Surand, 
e Houses of Parlament, &c. 

The Jury Commission. acting on the Reports of the International Jurles of 
the Health H Exhibition, have awarded a Bronze Medal in Class 26 to Messrs. 
SANDERSON & Co. for their Solid Co; Tape Lightning Conductors in 
Continuous Lengths, without Joints, and of High Conductivity 


LEADENHALL HOUSE, tor, LEADENHALL STREET, E.C. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. . 


PRICE 4s 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


















THE CE LEBRATED 





Is unrivalled for Gardeners, Foresters’, Farmers’, Toinen, 3 and Amateurs 
use. It requires no oil. Sharpen with a spittle or water. Pats on a keen, 

edge; no ham! about this. Has stood the test of roo years, Cut 
in Hones for Axes, Hodge Se tr Razo ra, Panbatves and and Pane ne Trons, &e. 
Honourable Mention, Paris Exhi ition, 1878; and edal, London 
International Exhibition, 1884. Ask your onger or Sis retail house 
to get you one, and give my address; if he won't, drop me a note. 


OHN C. MONTGOMERIE, 
Tam O'Shanter Stono Hone Works, Dalmore, Tarbolton Station, R S.O, 








On the ist of every Month, price Sixpence. 
THE ENTOMOLOGIST: , 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by gonn T. CARRINGTON, e 
With the Assistance of 
FREDERICK Boxp, F.Z.S. pi A. Power, M.D. 
Epwarp A. FITCH, F.L.S. Jennin Weir, F.L.S. 
F. BUcnaman WHITE, M.D 
Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or en; Notes or 
Habits, * Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. e 
Numerous Woopcur ILLUSTRATIONS, to the printing. of which aspecial 
attention is given, and occasiongl LITHOGRAPHED and CHromo-Liruo- 
GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 
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Now Ready, Medium Buvo, Price 215. 
A AERE: BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., j 
Fellow aE the Royal College of Physicians ; Assistant Physician and Lecturer on Matena Medica at St. Bartholomew's Hospital 


Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the University of Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPCEIA BY FRANCIS H. WILLIAMS, M. D., 
BOSTON, MASS. 
BY THE SAME AUTHOR. 
. in the Press, 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 





. 





Demy 8vo. 
MACMILLAN & CO., London. 
PRIZE MEDALE] HARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain, ] EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
e BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 


OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. 


=S. WW. S*2om x. 
In Oagsks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz , and allowed at the same rate if returned; but they 
must be paid for with the Beor, 
Neither sugar, saccha: nor bart lets Brewed oeiy fine ihe eee Malc and 





F nutntious, it is an excellent Tonic and parti y suited for invahds 
anyone requinng a good ot fe sete beverage. It is a “Sound es 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


WALL PAPERS FREE FROM ARSENIC.. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, wW. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute, 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 188: 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


WOODHOUSE & RAWSON 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 

















OFFICES—II, QUEEN VICTORIA STREET, E.C. WOoRKS—CADBY HALL, HAMMERSMITH Roan, W 
Lamps. ' Fittings. Carbons. Battery Supplies. 
Dynamos, Switches. Wire. Telephone Supplies. 

e Accumulators. Safety Junctions. Instruments. Electric Bells. 

SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 

° INQUIRIES INVITED, 
EMISTRY of the SECONDARY On the ast of every Month. 
“RET EEE "t TEARS EA, BH SUDSTONE eae aes 
jay MD n DE , Lecturer on e i 

mistry at Dulwich College. Crown fvo.” as. 6 sited by Janes Brrrran, FLS., British Museum, 
° OMACMILLAN & CO., London. Cowranrs:—Original Articles by leading Botanists.—Extracts, sn 
aaa RR aa Notices of Books and Memoirs.—Articles in Journals—Botanical News.~ 


Proceedings of Societies. 
WANTED.—« NATURB,” No. 56.—Apply Price tf gd. Subscription for One Year, payable in advance, raz, 
Natur Office, a9, Bedford Street, Strand, W C. London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
e 
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Messrs, MACMILLAN & CO’S NEW BOOKS. 


IN A FEW DAYS, ° 


TEXT BOOK OF GEOLOGY. 


BY 
= ARCHIBALD GEIKIE, F.R.S., 
: Director-General of the Geological Survey of the United Kingdom, 
With numerous Illustrations. Second Edition, thoroughly Revised, Medium 8vo. a 








SHORTLY. 


CLASS BOOK OF GEOLOGY, 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY 2 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom. 
Fcap. 8vo. 


BY THE SAME AUTHOR, 


PRIMER OF GEOLOGY. 


With numerous Illustrations. New and thoroughly Revised Edition. 18mo. 1s, (Science Primers), 


PRIMER OF PHYSICAL GEOGRAPHY. 


With numerous Illustrations. New and thoroughly Revised Edition. With Questions, 18mo. 1s. (Science Primers). 





NEW VOLUME OF THE GOLDEN TREASURY ‘SERIES. 


LYRICAL POEMS. By ALrRED, Lorp Tennyson. Selected and 


Annotated by FRANCIS TURNER PALGRAVE. 18mo. 4s. 6d. 
NEW BOOK BY EDWIN ABBOTT, D.D. 


FRANCIS BACON: an Account of His Life and Works. By EDWIN 


A. ABBOTT; D:D., Author of ‘‘Bacon and Essex,” Editor of Bacon’s ‘‘ Essays ;” formerly Fellow of ‘St. Jolin’s College, 
Cambridge. Demy 8vo. 14s. Be 
NEW BOOK BY PROFESSOR MASSON. 


CARLYLE, PERSONALLY AND IN HIS WRITINGS. Two 


Lectures. By DAVID MASSON, M.A., LL.D., Professor of Rhetoric and English Laterature in the University of 
. Extra Fcap. 8vo. 2s, 62. 


Edinburgh % 
LECTURES O SOME RECENT ADVANCES IN PHYSICAL 


SCIENCE. With a Speci) Lecture on Force. By P. G. TAIT, M.A., Formeily Fellow of St. Peter's College, 
Cambridge, Professor of Natural AND in the University of Edinburgh. Third Edition, Revised. Crown 8vo. 9s. aff 


FORENSIC FACTS AND FALLACIES: A Popular Consideration of 


some Legal Points and Principles. By SYDNEY E. WILLIAMS, Barrister-at-Law. Globe 8vo. 4s, 62. 


LESSONS IN ELEMENTARY PHYSIOLOGY. By THomas H. 


HUXLEY, LL.D., P.R.S. Revised Edition. Fcap. 8vo. qs 


. 6d 4 
SUPPLEMENT TO-EUCLID AND HIS MODERN RIVALS. By 


CHARLES L. DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, Oxford. Containing a 
notice of Henfici’s Geomejry, together with Selections from the Reviews. Crown 8vo, Sewed. Is. 


THE ENGLISH CITIZEN SERIES. 
Edited by HENRY CRAIK, M.A. (Oxon), LL.D. (Glasgow). NEw VOLUME. 
« JUSTICE AND POLICE. By E. W. MAITLAND. Crown 8vo, 35. 6d. 


DICKENS’S DICTIONARIES, 1885. 


New Volumes, 18mo, 1s. each, paper covers ; or together, in cfoth, 2s. 6d. 
UNIVERSITY DF OXFORD. | UNIVERSITY OF CAMBRIDGE. 
RC “In 18mo, paper covers, Is. ; cloth, 1s. 6d. each. c o 
` LONDON. al PARIS. | THE THAMES. 
DICKENS’S CONTINENTAL ABC RAILWAY GUIDE, * ° 
Published on the 1st of each Month. 18mo, rs. 


MACMILLAN AND CO., LONDON. 
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OBJECTS FOR THE MICROSCOPE, 





s. d 

Fungus ofFavus, Achorion Schonleinu p r S Eggs of House FI r te 
pede Spots (Chloasma) M: n furfur EE g Section of Spine of Echinus r 
caras BF Ieoh, Male A emale à - o Section of Brighton Chalk—Shells and Organic Remains : in ate r ¢ 

Egi zand Pave on one Slide” o Ringworm of the Hi showing its effect on the hair jas xr € 

Section hugh Fingers and Nail of Monkey ; ... Ig Human Flea, Pulex irritans, Malé and Female’on one Shde 22 a c 
Six Slides to illustrete_ the ‘anatomy of the Bunter Prawn, including Anatomy of a Leaf, 9 pieces on one.Slide .. 2 é 
Eyes and Rostrum, Squame, Antennules, Tail Plates, Ambulatory: examples of Blood on one slide, from Man, Bird) i Fish, Snake, & Frog 5 o 


n 


Th Boi Woe ae ee a cee of Metal em nia pr a Mic Micro-S exhibited bat 
š t 
e Stoke-Watson Spark Apparatus "h e Royal Seces, on of Metals ir aae aa a de igea CTO. pectroscope, as it on 
oo first-class specimens illustrative of every branch of study 
WATSON & SONS’ int Homogeneous Immersion Objective, £5 sf %,” This Glass is unsurpassed at the price 
NEW CLASSIFfED LIST of OBJECTS, including the recently acquired Stock of Mr. E. WHEELER, late of Holloway. 
ILGUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 


Either of the above sent post free to any part of the world, on application to 
sp W. WATSON: & SONS, OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


313, ` HIGH. HOLBORN,. LONDON, : W.C.: ESTABLISHED 1837. 
THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS, 4WARDS: WOVEN WIRE MATTRESS. 

TEN 7 

PRIZEMEDALS, 
FOURTEEN 

CERTIFICATES 
OF MERIT 











Tae The leading peculiarity of this Mattress 1s the unique corr, 
The principle of arrangement permits the free movement ‘* Excelsior "bination of a woven wire central portion with nelican 
of one sleeper without inconvenience to the other, admits KKD springs of great strength and reliable tem gi 

of complete isolation of each, and effectually prevents (i Matlock” edyantages possessed by no other make. "Phe he heli 





depression in the centre. springs obviate the tendency in all woven wire mattresse: 
a at BED-RESTS.to become hollow and so cause es to roll into the 
Tus “EXCELSIOR” & ‘‘ MATLOCK” COUCHES, middle of the bed. 
Retailfrom Cabinet Makers, Upholsterers, &c. Illustrated Descriptive Circulars and Price Lists from 


CHON TON & DUGDALE, mani HESTER. 






BRACES. 


ELASTIC, WITHOUT INDIA-RUBBER. 
PATENT SPIRAL SPRING. 


SOLD BY ALL HOSIERS AND DRAPERS. 


CONSUMPTION of GAS guaranteed to 
be 25 to 75°/⁄ less than ANY other 
Gas Engine per brake horse-power. 







CROSSIEY’S PATENT TWIÑ ENGINES— 
Impulse every Revolution, 
The steadiest running Gaa, Engine yet made. 
CROSSLEY’S PATENT SELF-STARTER— 
The Safest, Simplest, and Best. 
GROSSLEY’S*NEW VERTICAL ENGINES— 
Requiring little Ground Space. 
A z 


e reegee OVER 15,000 DELIVERED, 
CROSSLEY, BROS., Limited, Manchester. SpzcraL 4 H.P. OTTO ENGINE INDICATING UP TO 2 H.P, 


London: 24, Poultry, E.C. Glasgow: 58, Union Street. LARGEST USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT. 





® Printed by RicHaRD Cuay anp Sons, at 7 and 8, Bread Street Hill ot Victoria Street, in the City of London, and Published by 
e Macsniiam arD Co.. at the Office a9 and 30, Bedford Street Covent Garden. —Tuorspay, May 21, 1885. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


tt To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 
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BROWNING’S PANERGETIC. 


AMATEUR PHOTOGRAPHY, |THE BEST BINOCULAR MADE IS 
et | 





MAWSON 8 SW AN, 
MANUFACTURERS OF PHOTOGRAPHIC DRY 
PLATES, COLLODIONS, VARNISHES, AND CHEMICALS, 


Have REMOVED their London Store 
From WATLING STREET, 


To 
31, FARRINGDON STREET, 
(Adjoining MARCUS WARD, & CO) 





HEAD OFFICE :— 
MOSLEY STREET, NEWCASTLE-ON-TYNE. 


MEMORY and SUCCESS,-—-What contri- 


butes to success ? A good mogory y caha os failure in life? A 
or memory.—What can Prof. Loisette’s DIS- 
OVERIES? A memory—THE PHYSIOLOGICAL ART OF 

NEVER FORGETTING—using none of the “Links,” “ Pegs,” 

t Localities,” or “ Associationa” of Mnemonics. Lost memories re- 

stored—the worst made good, and the best better. Any book learned in 

one re. POST pence K opinions of Mr 

RIC. A. PROCTOR, Dr WILSON, and others 

who hase studied the System, A Day oy Case | in Never Forgetting and 

for Cure of oe ‘Wandering commences every Monday ät 3 3pm An 

Evening evory Tuesday at 8 pm. Lectures 'amilies of the 

Erne Class also taught thoroughly by PEST Prof. LOISETTE, 37, 

New OXFORD STREET (opposite Mudiad W Ea 


THE MASON SCIENCE COLLEGE, 


BIRMINGHAM. 
APPOINTMENT OF PROFESSOR OF MINING. 


The Council invite Raed on or before JUNE 24 next, for the 
above appointment, which is now vacant 


By a Resolution of the Council, Candidates are especially requested to 
abstain from canvassing 


Information as to the Terms and Conditions of the Appointment will be 
forwarded on application to 
GEORGE H MORLEY, Secretary 


OPEN SCHOLARSHIPS in NATURAL 


SCIENCE of the value of £100 and 460 are awarded annually in 
OCTOBER at St. Thomas's Hospital Medical School, Albert Embank- 


ment, S E 


For RRS apply to Mr, G, Ranpie, Medical E D Deni 
, Dean 

















The superior performance of this celebrated Binocular is 
acknowledged. This year its optical magnifying power has 
been increased, and the price has been reduced from £4 Ios. 


to £3 Ios. 
An Illustrated Descriptive List of Binoculars sent P 


JOEN BROWNING, 
63, STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN’S (PATENT) SUNSHINE RECORDER. 


PRICE £3 38. 
NEGRETTI 


AND 


ZAMBRA, 


SCIENTIFIC InsTRUMENT MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT. 












Branches :—45, Cornhill ; 
122, Regent Street, London. 
Illustrated Description Post Free. 


NEGRETTI & ZAMBRAS 
Large Illustrated Catalogue 
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ZOOLOGICAL SOCIETY OF LONDON. 


* DAVIS LECTURES, 1885. 


A Series of Lectures upon Zoological Subjects will be given in the Lecture- 
Room in the Society's Gardens, in the Regent’s Park, on T DAYS at 
Five p m , commencing June 4. 

DATE Sus 
rt Thursday, June 4. 


JECT LECTURER 
Rhinoceroses and fheis) Prof. Frowgr, LL.D, 
Exunct Allies . . H NPR O 


2. ‘3 » II n Apes and Lemurs Dr or. Gro Mivart, 
3 PA s» 18... The Structure of the Swap Prof W. K PARKER, 
F,R S. 
4 5 » 25. The Domestic Cat J.E ANG: Esq, 
5. m July 2 Recent Advances ın Zoology Prof F JEFFREY 
-_ Bgu, M, 
6. m » 9 -. Tho Ancestors of Birds ... F. E. Bupparp, Esq, 


` 
7. 5 » 16 The Animals of New) Pet SLATER Esq, 


Guinea ... 
‘These Lectures will be free to Fellows of the Society and their frends, and 


to other Visitors to the Gardens, 
P L. SCLATER, Secretary. 





UNIVERSITY COLLEGF, BRISTOL. 
° GILCHRIST SCHOLARSHIP ` 


A SCHOLARSHIP of the value of £50 annually, tenable for THREE 
YEARS, will be awarded at this College in tember 1885, on the results 
of the JUNE MATRICULATION EXA INATION: of the UNI- 
VERSITY OF LONDON Candidates must send in thew names for 
approval to the Principat on or before June 10. 


‘or further information apply to 
ALFRED E, STOCK, Registrar. 


ROYAL GEOGRAPHICAL SOCIETY. 


The Anniversary Meeting will be held (by ission of the Chancellor 
and Senate) in the Hall of the University of Tondon, Burlington Gardens, 
on MONDAY, June 8, at half-past 2 p m , the Right Hon. Lord ABERDARE, 
President, ın the Chair. 

The Dinner will take place at Willis’s Rooms, King Street, St. James’s, 
at 7pm on the same day. 

he Right Hon Lord ABERDARE, President, in the Chai. 

Dinner Charge, 21s s payable at the door; oi Tickets may be had and 

Places taken at 1, Savılle Row, Burlington Gardens, up to noon on Saturday, 


une 6, . 
The Friends of Fellows me admissible to the Dinner. 


TUATERA LIZARDS!!! 


(Sphenodon punctatum, SCLATER); (Hatteria punctata, 
GRAY). 





FOR THE STUDY OF COMPARATIVE 
ANATOMY. 


This Reptile, which differs ın s. me important structural characters from 
every other kncwn Saurian, and in its osteology is the most Bird-hke of 


-extant Lizards, wos first descnbed and figured by Dr. Gray under the name 


of Hattena punctata, and has been generally designated so till lately, when 
(as Mr Sclater infcrms ae was most fi rtunately discovered t the 

eneric term cf Sphenodon had been previously apple toa Specimen of its 

kuli in the Museum of the Ccllege of S 
ingly been substituted for Hattena, which 
and barbarous.” 

N B—The Luatera Lizards may either be had Alve or Preserved in 
Spirits of Wine 

For Particulara of Price, &c.. apply to 


A. H. JAMRACH, 
355, East India Road, London, E. 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geological Collections eapecially adapted for Teaching as supplied to Science 
aad Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c 
New and Rarg Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 

The Largest Variety in England. 

New Catalogues and Lists on application to— ° 


JAMES R. GREGORY, 


88, CHARLOTTE pTREET, FITZROY SQUARE, LONDON. 
e lished 27 Years in London. 


eons.” This term has accord- 
r. Sclater denounces as “vile 





BOOKS (Secondhand), Mêscellaneous, Re- 
nainders, &c —C HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, EC Catalogue free on receipt of two stamps 
Libraries, Old Books, and Parchment purchased. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM. 


Spirogyra, also Amatha, Vortice 

for ( tixloy and Martin's) Biological Laboratory work. 
Weekly 

supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in course of Six Months for Subscription of £1 ttes 
or Twelve Tubes for 108 64, 


Portfolio of Drawings, Ten Parts, 1s. each. 


G. CALVER has received HIGHEST 


AWARD for '' Excellence and Improvements” in Reflecting Telescopes 
exhibited at the Internationa! Exhibition, London.—Descriptive Cata- 
Jogues, twelve stamps. 


G, CALVER, F R.A S., Widford, Chelmsford. 


EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slde of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 








s d 
Plumularia similis se me s (pont-frea) 2 8 
Also, quite new: < , X 
Gorgonia verrucosa (polype stained) , 2 a 
Podalirus typicua (Spectre Sbrimp) a 1 a 
EDWARD WARD; 249, OXFORD STREET, MANCHESTER. 


LANTERN READINGS.—DISSOLVING 
VIEWS.. 
THE NEW QUADRUPLICON. > 
New Season, 1884 and 1885.—Popular Subjects for this Season. 


The Channel Islands—Tho War in the Soudan—The River Thames— 
Devonshire Scenery—Hereford and the River Wye—The English Lakes- 
London Poor and How They Live—Egypt and the Nile Expedition—Nor- 
way—The Lifeboat—The Sigal Boa~-The Maids of Lee—Poor Pa’s 
‘Trousers—Shadows on the Blinds, &c f 

Tho largest and newest Stock of Lantems and Slides, Scientific and 
General, on Hire and Sale in this country at the Lowest Prices, 


E. MARSHALL, 78, Queen Victoria Street, London, E.C. 


INTERNATIONAL HEALTH EXHIBITION. 
DIVISION—EDUCATION. 


A PRIZE MEDAL AWARDED TO 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C., 


For Geological Collections for Science Teaching. 
Catalogues Post free. s 


MINERALOGY AND GEOLOGY. 


Mr. HENSON’S Latest Arrivals are :— 

Very Fine DOUBLY-TERMINATED CRYSTALS of ZIRCON, 
é inches long, kS uare; BERYLS, DIOPTASE, UWAROWITE, 

ALUEWITE, ATIVE SILVER? HERDERITE, Vary BRILLIANT 
RUTILES, CHALCOSIDERITE, and NATIVE COPPER, Corn- 
wall; POLISHED JADE and GREEN AVENTURINE GROUPS 
and SINGLE CRYSTALS of STIBNITE, Japan; “SHERRY” 
COLOURED TOPAZES, Siberia. 

A Large Series o: ROCKS, also MICROSCOPIC SECTIONS of the 


ATT jets on Application Fiammers, Chisels, and Hammes Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 

ave: SAMUEL HENSON, 


4 277, STRAND, LONDON, 
e Opposite Norfolk Strest. 


SCIENCE AND ART DEPARTMENT 


PER CENT GRANT FOR THE PURCHASE OF STANDARD 
OLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Appleation is to be made supplied by 
THOMAS J. DOWNING, 
Geologist, &c., ` 
38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 
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Now Ready. Price ss. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE OF GREAT BRITAIN & IRELAND, 
Vol XIV, Part 4, May, 1885, contains :—Anniversary Address the 
Premdent, Prof Flower, on the Classification of the Vaneties of the 
Human Species, and Papeis by Sir John Lubbock, Bart, A W Howitt, 
Oldfield Thomas, and A. L P Cameron. Anthropological Miscellanea, 
Title-Page and Index to Vol XIV 


London: TRUBNER & CO., Ludgate Hull 


“THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 

Price Sixpence, Monthly, 24 gr 8vo, with occasional Illustrations. 
Conducted by C G. BARRETT, + Dovcras, R. McLacuian, F.R.S., 
E Saunpexrs, F.L S., and H. T. Srainron, F.R S 

‘This Magarne, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bri Isles. 

Subscriphon—Siz Shillings per Volume, post free. The volumes com- 
mence with the Jane number in each year. 

Vols I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each; the succeeding 
vols. may be had separately or together, at 7s each 

London: JOHN VAN VOORST, 1, Paternoster Row. 
D NB- Communications, &c., should be sent to the Editors at the above 

a s. 








On the rst of every Month, rige Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTONOLOGY, 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
Frenerick Bonn, FZS oun A. Power, M D. 
Evwarp A. Fircw, F.L,S. . Jenner Weir, F.LS. 
F Bucuaxnan Wuits, M.D 
Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes or 
Habits, Life-Histories, occurrence of Ranties, &c.; there are Monthly 
Lists of Duplicates and Desiderata. . r 
Numerous Woopcot ILLUSTRATIONS, to the printing of which especial 
attention is’ given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Liesnang, Legal, and Parliamentary Matters. 
Revixw or THE MALT AND HoP TRADES; AND WINE AKD SPIRIT TRADE 
Recorn. 
The Organ of the Country Brewers. 

‘The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s 6d per annum, pòst free, dating from any quarter-day 

Single Copies, rs. each Registered for transmission abroad. 
Offices—~s, Bond Court, Walbrook, London, E C. 





On the zst of every Month. 
JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James BRITTEN, F.L.S., British Museum. 
Conrnyts:—Original Articles by legding Botanists.—Extracts, and 
Notices of Books and Memolrs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies 
Price rs 3d Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & CO., 34, Hatton Garden, E.C. 


LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the French . Politics, Literature 
Science Art, Varieties, Notes. Exice ad through Booksellers, and ay 
the Railway Bookstalls. Office, 441, Strand, W.C.” 


LA SEMAINE FRANCAISE: Journal Frangais pour 
l'Angleterre : Politique, Li ture, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, a3 . en timbres poste. Abonne- 
ment franco par la poste—un an, ros. 10d. ; six mols, 5s. sd. Prix sd. 
ches tous les libraires et aux des chemins do fer. On s’abonne 
aux bureanx, 441, Strand, Londres, W.C. 


LA SEMAINE FRAN@AISE.—“‘La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers who ma wish to study contemporary French from all points of 
view, instead of confming their reading to one particular Gallic print. 
It cortainly merits success.”—Graphic. 





TERUS OF SuBSCRIFTION:— s dÊ k 
` Three Months .. ove oe ewe oe ~ 2 9 
Six vs e in s s. ~ ow 8% 5 
, Twelve ,, ove -æ = vee one æ Io 10 


P.0.0. payableto A. CRISTIN. 
Publishing Office, 441, Strand, W.C. 
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105,000 ACCIDENTS : 
TWO MILLIONS HAVE BEEN PAID As 
. COMPENSATION . 


Railway Passengers’ Assurance Company, 


64, CORNHILL. 
ACCIDENTS OF ALL KINDS, 
Paid-up and Invested®Funds, £260,c00:—-Premium Income, £235,000 , 
man ~ HARVIE M FARQUHAR, Es, 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Offce—8, Grand Hotel Buildings, Charing Cross ; ‘ 


OR AT THE 
Head Office—64, Cornhill, London, E.C. 
WILLIAM J VIAN Secretary 


AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES. 
rst They present Faithful Representations of the Subjects 
and. Printed on the paper of the Book itself, mounting not requiged 
grd. For Editions of 1000 and under they are cheap, 

Employed by the Trustees of the Bntish Museum and by the Learned 
Societies ; also by many of the leading Publishers. 

Amengst the Works recently done, or at ent in the press, may be 
cited: Lady Brassey’s ‘‘Tabit:”; Prof Gardners “The T: of 
Cc ins” en “ Practice of O; ei ; 
Ornamental Arts of Japan”; Lockyer’s s tra nalysis” ; Burgess’s 
** Archæological Survey of India” ; ‘ Samnel Palmer: a Memoir.” i ` 

Of this last work the Atkenærnm says '—*'This book 15 admirably illus- 
trated by fourteen autotype reproductions from lovely and characteristic sepia 


drawings.” 





FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 
Temy Doors West of Mudie’s Library). 
THE NATIONAL GALLERY. 
The Fi d Second i fA n can fth t celebrated painti: 
irst and Second issue of Auto! nes of the most celebra: s 
, d Cai thts Collection, Price ras each. neni i: 
an ta e free ost on application to e 
a Coos oe TOTE COMPANY. i 
Complete in Three Volumes. 4 
TURNER’S "LIBER STUDIORUM,” with Commentaries on eac 
Plate, by Rey. Sroprorp Brooxr, M.A 
An ILLUSTRATED PAMPHLET, with Press Notices from the Times, 
Athenaum, Academy, Portfolio, Art Journal, &c., free per Post. 
Fme Art Catalogue, 166 pages, price Sixpence, free per Post. 
THE AUTOTYPE COMPANY, 


74, NEW OXFORD STREET, W.C. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulates extensively among 

Landowners, Farmers, Resident Agents, and others interested in the 
ement of land throughout the United Kingdom. 

The AGRICULTURIST 1s published every Wednesday afternoon in time 

vening Mails, and contains Reports of all the principal Bntish and 








for the E 
Irish Markets of the week. are 

Thespecial attention of Land Agentsis directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Estates 


Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3a. By post az Annual Subscription, payable in advance, 148$. 
peier igh Street, Edinburgh; and 145, Queen Victoria Street, 
ndon, E. 
Money Orders payable to CHARLES ANDFRSON; Jun., Edinburgh. 


THE ZOOLOGIST: - 
A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited ey J. E HARTING, F.L S., F.Z. , Member of the 
British ithologists’ Union ; contains— ore 

Original Articles by well-known naturalists in every branch of zoology; 
habits of animals; grrival and departure of migratory birds; occurrence of 
rare birds, distribution nd migration of Brinsh fresh-water fish; new or 
rare marme fish; local aquana ; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of generalinterest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entom@logical Societies eviews 
of natural history books Occasional translations from toreign soological 
journals of important interesting articles in various branches of zoology. 

ere are occasional cuts. % 

JOHN VAN VOORST, z, Paternoster Row. 
. 
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SCOTTISH PROVIDENT INSTITUTION. 


EDINBURGH—6, ST. ANDREW SQUARE. Loxpon OrFice—17, KING WILLIAM STREET, E.C. 
* —s 





At the 47th ANNUAL MEETING on 25th March, 1885, the Directors reported a satisfactory result of the Year’s business— ° 
the Proposals received, 41,170,615 10s., being somewhat above, while the amount accepted ıs somewhat under, those of 


New Assurances completed, £1,015,155; with Premiums, £35,274. A og 
Income in Year, £688,920. Claims, £269,880. 
Realised Fand# (increased in year by £327,540) exceed £5,000,000. 


last Year. 


$ Only two Offices ın the Kingdom (bo 


much older) have as laige a Fun 


WHOLE WORLD LICENCES AND NON-FORFEITURE OF POLICIES. 
Policies are generally now free from restrictions on residence after five years, and unchallengeable on any ground but fraud. 


Policies may be revived on payment of premium within the year without 


roof of health, In case of death, when the value 


exceeds the unpaid premium, the full sum is Ee under deduction of Arrears. 


The Advantages which this Institution o 
A Larger 


ers to Assurers are— 


Original Assurance—say £1200 or 41250 for the Premium charged elsewhere (with Profits) for £1000 only. 
The Prostect, ta Good Lives, of Large Additions—no share being given to those by whose early death there 1s a loss, 
b ' > 


Claims under Policies now paya 


e a Month after Proof. 


Reports, with Tables of Premiums, &c., on Application, 


J. MUIR LEITCH, London Secretary. 


JAMES WATSON, Manager. 





—_—— 
NEW VOLUMES IN THE 


INTERNATIONAL SCIENTIFIC SERIES. 


Crown 8vo, Cloth, 5s, each Volume 





With 50 Ilinstrations. 


PHYSICAL EXPRESSION: 
ITS MODES AND PRINCIPLES. 
By FRANCIS WARNER, M.D., F.R.C.P. 


With roo Figures, 
THE COMMON SENSE OF THE 
j EXACT SCIENCES. 
By THE LATE WILLIAM KINGDON CLIFFORD. 


With IDustrations 
JELLY FISH, STAR FISH, AND 
SEA URCHINS, 


BEING A RESEARCH ON PRIMITIVE NERVOUS SYSTEMS, 
By G. J. ROMANES, F.R.S., 


ORIGIN OF CULTIVATED PLANTS. 
By ALPHONSE DE CANDOLLE 


London: KEGAN PAUL, TRENCH & CO. 


SECOND ANNUAL IssuE. PRICE 7s. 6d. 


YEAR-BOOK OF THE SCIENTIFIC AND 
LEARNED SOCIETIES OF GREAT BRITAIN 
AND IRELAND. 


COMPILED FROM OFFICIAL SOURCES, 


Giving LISTS of the PAPERS read during 1884 before Societies engaged 
in Fourteen Branches of Research (including the ROYAL SOCIETIES 
of LONDON and EDINBURGH, ROYAL DUBLIN SOCIETY, 
BRITISH ASSOCIATION, &c, and all the leading CHEMICAL, 
BIOLOGICAL, PHYSIOLOGICAL, MICROSCOPICAL, PHYSICAL, 
and GEOLOGICAL Societies), with the NAMES of ther AUTHORS, 
and other Official Information, ARRANGED FOR REFERENCE 

‘The Year-Boox oF SocisTIEs meets an obvious want, and promises to 
be a valuable work of reference,” —A thenau n. 


“INVALUABLE to all engaged in tho pursuit of science,” — Western 
Mercury ‘ i 

*,* Copies of the FIRST ISSUE, giving an ACCOUNT of over 500 
Societies, ther HISTORY, ORGANISATION, and CONDITIONS of 
MEMBERSHIP, with a List of all the leading Societies throughout the 
World, and forming the groundwork of the Series, may still be had. 
Prics 7s. 6d, 


NAMES or ANNUAL SUBSCRIBERS received by the PUBLISHERS. ` 





London CHARLES GRIFFIN & CO., Exeter Street, Strand, 





Now Ready, No. 308, Price One Shilling. 


MACMILLAN’S MAGAZINE. 


CONTENTS FOR JUNE. . 


1.—+MRS. DYMOND. By MRS. RITCHIE. 


2.—FROM MONTEVIDEO TO PARAGUAY, L 
3.—-HINT TO PEOPLE WITH MODEST MEANS. By CHARLES H. PEARSON. 


4.—UNEXPLAINED, II. By MRS. MOLESWORTH. + 
5.—* MARIUS THE EPICUREAN.” By M. A. W. ‘ 
6.—MOMMSEN’S NEW VOLUME. By WILLIAM T. ARNOLD. 


7-—REVIEW OF THE MONTH. 


MACMILLAN & CO., LONDON. 





16s. per Ann., gos Post Free. 


DER NATURFORSECHER. 
Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 


Herausgegeben von Dr. Wituetar SKLAREK. 

A We&kly Periodical devoted to Natural Science, 52 Nos., 16s. Specimen 
Numbers may be had through any Foreign Bookseller. 1884 commenced 
the XVJIth volume. | e 

Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 


w 
THE. “ HANSA,” 

Published since 1864 in Hamburg, is the only ındependent professional paper 
in Germany dedicated exclusively to Marinme Objects. ys, Crithe, 
Reviews, Reports, Advertisements. Strict eye kept upon the devel ent 
of Marttume Affairs in respect. Every second Sunday one Number in 
4to at lest ; frequent supplements and drawings, Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d a line widely spread by this paper; considerable 
abatement for 3, 6, r2 months’ insertion. Business Office, Aug. Mayer and 
Die aml Alterwall, 28. Edited by W. von FREEDEN, M.R., 
Hambusg, Alexander Street, 8. ` 
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SUBSCRIPTIONS to “ NATURE.” 


s. d. 
Yearly 6 sie eset oe ee a 28 SO 
eee it Se Ae REE 


Quarterly. . 2. 


7 
To the United States, the Continent, “and ail places 
within the Postal Union :— 


t dÊ 
Veatly 806. a we ee a ce 8 30, 6 
Half-yearly, ©... 1. ee ee ee I5 6 
Quarterly, 2... 2 eee eee es 8B 8 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. gd. per Line after. 
Bs 


eo he 
One-Eighth Page, or Quarter Column ... 018 6 
Quarter Page, or Half a Column ..... 115 0 
Half a Page, or a Column ........3 5 0 
Whole Page .... ... 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


 Blary of Socteties 


LONDON 
THURSDAY, May 28 

SOCIETY or TELEGRAPH ENGINEERS, at 8 —Ship Laghting by Glow-Lamps, 
ombodying Results of Trial for Economy in HMS Colossus’ B. Ro 
Farquharson —Electric Lighting at the Forth Bridge Works: J 
Schooled, B A. 

RovaL INSTITUTION, at 3.—Poisons Prof. C. Meymott Tidy, 

FRIDAY, May 29 
Mechanical Proanedan of Cold and Effects of 
. J Coleman and Prof. J. G McKendnck. 

SA TURDAY, May 30 
—*' The Teaching of the Twelve Apostles "—an 
Illustrations from the Talmud * Rev C. Taylor 

MONDAY, Jone x. 

SOCIETY or CHEMICAL Inpustry, at 8 

Rovat INSTITUTION, at 5 —General Monthly Meeting. 

TUESDAY, June 2. 

ZOOLOGICAL 5 ear E EA —On the Anatomy of thi Sondaic Rhinoceros * 
Frank E and F. Treves, F ZS —On Megal tery 
hector: De dard yon Haast, C.M.Z.S —On the Birds collected 
the Meh e of the Yacht Marchesa Part IV. On the Collection of Bird 
from Cele Part V On the Collection of Birds from the Moluccas. 
Dr. Guillemard, F.Z.S. 

ROYAL INSTITUTION, at 3—Digestion and Nutntion: Prof. Gamgoe. 

THURSDAY, June 4 

LINNEAN Socigty, at 8.—Vernation and Development of Foliage from 
Buds: Rev, George Henslow —Supplementary Notes on Restiacem . Dr. 
Maxwell Masters —Occurrence of Lycopodites Vanuxene in Britain, with 
Remarks on 1ts Affinities R. Kidston 

‘Curarcar SOCIETY, at 8 —Ballot for the Election of Fellows —On the Con- 
stitution of the Haloid Naphthaline Denvatives Prof Meldola —On the 
Action of Ammonia on Aceto-Acetic Ethyl Ether Norman Collie, Ph D. 

ROYAL INSTITUTION, at 3.—Poisons: Prof. C Meymott Tidy. 

FRIDAY, JNE 5 

GEOLOGISTS’ ASSOCIATION, at 8 —On some recently discovered Insecta and 
Arachnida from Carboniferous and Silurian Rocks Herbert Goss, F.L S. 
Fooss on the Superficial Deposits of North Kent: J G. Goodchild, 

ROYAL INSTITUTION, at 9.—Liquid Air‘ Prof Dewar. 

SA TURDA Y, Jungs 6 

ROYAL INSTITUTION, av 3 —“ The Teaching of the Twelve Apostles ”—an 

Ancient Document—with Ilustratiom from the Talmud: Rev. C Taylor 


ICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botanical, Geological, the best Mounters. Let 
out on most moderate terms. Particulars of B. Waits, Dalmain 
Road, Forest Gill. 


. HOW & CO.’'S 


Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, 
HOW & CO.’S POCKET iad scoot LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sectio f Pitchstones, Obsidians, ee 

Syenites, Diorites, Seng a Dolerites, Basalts, aaas, 
Andesites, Porphyrites, ae Lavas, Ashes, Gnediss, 
stones, &c., price rs 

JAMES How i CO., 73, FARRINGDON STREET, Lowpon 


AMATEUR PHOTOGRAPHY MADE 


EASY. Courses of Hight LECTURES will bo delivered by Mr. E. 
HOWARD FARMER, FCS, at the POLYTECHNIC INSTI- 
TUTE, 309, Regent Street, W , on TUESDAYS, at Three and Eight 
respectively, commencing June 2 Fee One Guinea. Proficiency is 
guarant .—Detailed Syllabus on application. Thirteen Medals have 
n guned by Mr. Farmer’s Pupils. 





ROYAL Instrrution, at 
Cold on Microphytes 


ROYAL INSTITUTION, at 
Ancient Docament—wi 
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MICROSCOPES. —English 


Zeiss Stands and Verified Objecnves i in Stock. All Apparatus for Col- 
lecting, Mounting, and Stomng Objects. 


eee Schools supplied ; Moderate Terms, See Prico List. Post 
ree 
WM. HUME, q, Lothian Street, Edinburgh. 


and Foreign 


CHEMICAL APPARATUS, Wholesale 
and Retail, for Colleges, Schools, and Chemical Works 


New Catalogue of go Pages and 500 Clear Illustrations. Post Free ad. 
WILLIAM H®@MEB, 1, Lothian Street, Edinburgh 
e 


PHOTOGRAPHIC APPARATUS,—Pro- 


fessionals and Amateurs supplied from an Extensive Stock 
See New Illustrated Catalogue, Post Free 
WILLIAM HUME, 1, Lothian Street, Edinburgh 


NON-MAGNETISABLE WATCHES. 


WATOBBS which cannot be ‘f MAGNETISHD,”’ constructed 
the recommendation of W. Crooxzs, Esq., F.R.S, and as exhibited at the 
Electrical Exhibition, Paris 
K. DENT & CO., Makers of the Primary Standard Timekeepor of the 
Royal Observatory, Greenwich. 
Only Addresses :—6r, Strand, and 34, Royal Exchange, London. ® 
N.B.—Watches can te converted to this plan. 


SANDERSON & Co., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 


Io Continuous Lengths, without Jants, gs £, aa sipplied by them to HerMajest: 
Government znd the Colonies ; overnment, the Argentine E 
public, and other Fo: repre cone ; the Royal Courts of Justice, Strand, 
Houses of Parlament, &c 
The Jury Commission, acting on the Reports of the International Juries of 
the Health Exhibition, have awarded a Bronze Medal i 


in Class 26 to Messrs. 
Sanperson & Co for their Solid Lightning Conductors in 


Copper Tape Tape 
Continuous Lengths, without Joints, of High Conductivity Copper. 
LEADENHALL HOUSE, 101, LEADENHALL STREET, E.C. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4: 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Llustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
GOLD MEDAL, 


LONDON, W.C. 
FRY’S CALCUTTA, 1884. 
COCOA “t Pura Cocoa.”—Caas. A 


Casczron, Analyst for Dublin. 
a ef pore; easily assimilated.” 
TODDART, Analyst for 




















Bristol. 


EXTRACT 


Nineteen Prize Medals Awarded. 
THE CELEBRATED 





Is giant for Gardener, Foresters’, Farmer, Joiners’, rand Amatedrs 
ate aie ade Sharpen with a spittle or water. ts on a keen, 

3 no humbug about this, Has stood the test of 100 years. Cut 
in ones Sil Axes, Hedge Kulvos, Razors, gris. and Elene Tona; Irons, aes 
Honourable Mention, Paris Exhibition, 1878 Medal, Lon 
International Exhibition, 1884. Ask your nmonger or other retall ae 
to get you one, and give my gpdress; if he won't, drop me a note. 


OHN C. MONTGOMERIE, * 
Tam O'Shanter Stone Hone yona; Dalmore, Tarholton Station, R.S.0., 
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WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 


Ovrices—11, QUEEN VICTORIA STREET, EC, Worns—Capsy HALL, HAMMERSMITH Roap, W, 
Lamps. Fittings, Carbons. Battery Supplies. 
Dynamos. Switches, í Wire. @ Telephone Supplies. 
Accumulators. Safety Junctions, Instruments. Electric Bells, 


SOLE MANUFACTURERS UF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


SS. PW. SEOs. 


In Oasks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts." 


A * Bottles charged 2'- per doz, and allowed at the same rato if returned ; but they 
fry must be paid for with the Beer. i 
$ Neither sugar, snccharum, nor any of the many new Brewing Materials are used in 
f the manufacture of the “S N.” Stout; it 1s Brewed entirely from the finest Malt and 
fy Hops, it is, too, more hopped than Stout ıs generally, therefore, besides bemg very 
nutritious, itis an excellent Tonic and parti suited for mvahds, ladies nursing, or 
anyone requiring a good strengthening beverage. It is a “Sound Nutrinous” Tonic, 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


WALL PAPERS FREE FROM ARSENIC. 


: WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


























May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Modical and Sanitary Congress. Silver Medal, National Health Society, 1883 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 
PRIZE MEDAL HARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
. BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. 


BEST BLACK INK KNOWN, | PATERSON & COOPER. 


DRAPER’S INK (DICHROIC). 76, LITTLE BRITAIN, LONDON, E.C. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. Electric Light and Power and Telephone Engineers, 
Writing becomes a pleasure when this Ink is used. It has been adopted | ee , 
by the principal Banks, Public Offices,and Railway Compantes throughout New Electric Light (atalogue, post free rs. 

















Ireland. PATERSON & COOPER beg to give notice that they have di of 
It writes almostinstantly Full Black | Flows easily from the Pen. the Philosophical, Educational, and Experimental Part of their B ess to 
Does not corrode Steel Pens | Blotting-paper maybe applied atthe | Messrs. J and T. MAYFIELD, 41, Queen Victoria Street, E.C. 
Incleanly to use, and notliableto Blot. | moment of wnting. 
Can be obtained in London, through Messrs BARCLAY & Sons. Farring- 
don Stroet i gros Old Change ; r: NEWBERY & Sons Naw h In Fcap Bvo, Price qs 6d. 
teet; J. ’ ; 
pees Stationers Po and to be bad ofal | ELEMENTARY LESSONS IN THE 
BEWLEY & DRAPER {Limited}, Dublin. SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER, 
TeS M.R AC Examiner a Principles of ee mader 
e Government Department of Science, sometime Professor o i- 
? C. D : A H R E N S ? cultural Science, University College, Aberystwith, E 
PRISM WORKER AND PRACTICAL OPTICIAN, MACMILLAN & CO London 
par anne 
36, GREAT RUSSELL STREET, LONDON, W.C. 
——,"* THIS 
SPECTAL NOTICE—Sce the New Polarising Prism. MEDICINE 






mare’ at cA 





aC. 
won bemedayér any A&B Eyepiece Strongly recommended for Lantern i ai ae? > : = 

an © in shy Object Also sce the New Erecting Microscope. | yg a Certain Oure for all Disorders of the LIVER, STOMAOH 
AnS Object-Glass and any Eyepiece can be used withit. It is the only wa 
of seeing the Objects in their right shape and form. Maker of the Largest | AND BOWELS. A Great PURIFIER of the BLOOD; a 


aesaad for rd Crp, eq LLB B race ig, Esq, P R.S., &¢, | powerful Invigorator of the Syotem, in cages of WEAKNESS 
TRADE SUPPLIED WITH PRISMS AND DEBILITY, and is unequalled in Female Complaints. 
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Messrs. MACMILLAN & .¢ & -005 NEW BOOKS, 


‘NOW READY. READY. * 


° TEXT BOOK OF GEOLOGY. 


. ARCHIBALD ‘CEI KIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom. 
With numerous Illustrations, Second Edition, thoroughly Revised® Medium 8vo. 28s. 





SHORTLY. 


CLASS BOOK OF GEOLOGY. 


FOR THE USE OF se okie AND SCHOOLS. 


ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey if the T "ited Kı ingdom, 


BY PE a 
PRIMER OF GEOLOGY. i 


With numerous Illustrations, New and thoroughly Revised Edition. 18mo. Is. (Sctewce Primers). 


PRIMER OF PHYSICAL GEOGRAPHY. 


With numerous Illustrations, New and thoroughly Revised Edition. With Questions. 18mo. 1s. (Science Primers), 








NEW VOLUME OF THE GOLDEN TREASURY SERIES. 


LYRICAL POEMS. By ALFRED, Lorp Tennyson. Selected and 


Annotated by FRANCIS TURNER PALGRAVE. 18mo. 4s. 6d. 
NEW BOOK BY EDWIN ABBOTT, D.D. 


FRANCIS BACON: an Account of His Life and Works. By EDWIN 


A. ABBOTT, D.D., Author of ‘‘ Bacon and Essex,” Editor of Bacon’s ‘‘ Essays ;” formerly Fellow of St. John’s College, 
Cambridge. ‘Demy ‘Bv0. 14s. 
NEW BOOK BY PROFESSOR MASSON. Š 


_ CARLYLE, PERSONALLY AND IN HIS WRITINGS. Two 


Lectures. By DAVID MASSON, Pe A., LL.D., Professor of Rhetoric and English Literature in the University of 
Edinburgh. Extra Fea ON 8vo. 


LECTURES SOME RECENT. ADVANCES IN PHYSICAL 


SCIENCE. With a Special Lectuie on Force. By P. G. TAIT, M.A., Formerly Fellow of St. Peters College, 
Cambridge, Professor of Natural Philosophy in the University of Edinburgh. Third Edition, Revised. Crown 8vo. 9s. 


FORENSIC FACTS AND FALLACIES: A Popular Consideration of 


some Legal Points and Principles, By SYDNEY E. WILLIAMS, Barrister-at-Law. Globe 8vo. qs. 64. 


‘LESSONS IN ELEMENTARY PHYSIOLOGY. By Tuomas H. 


HUXLEY, LL.D., P.R.S. Revised Edition. Fcap, 8vo. 


SUPPLEMENT TO EUCLID AND HIS MODERN RIVALS. By 


CHARLES L. DODGSON,.M.A., Student and late Mathematical Lecturer of Christ Church, Oxford. Containing a 
Notice of Henrici’s Geometry, together with Selections from the Reviews. Crown 8vo, Sewed. Is 


THE ENGLISH CITIZEN SERIES. 


Edited by HENRY CRAIK, M.A. (Oxon), LL.D. (Glasgow). NEw VOLUME. 
JUSTICE AND POLICE. By F. W. Martianp. Crown 8vo. 35. 62. 


DICKENS’ S DICTIONARIES, 1880. 


New Volumes, 18mo, ts. each, paper covers ; or together, in cloth, 2s. od. 
DICKENS'S DICTIONARY OF THE UNIVERSITY OF OXFORD. 
` DICKENS’SeDICTIONARY OF THE UNIVERSITY OF CAMBRIDGE. 
In 18mo, paper covers, ts. ; cloth, 1s. 6d. 
Ş DICKENS’S DICTIONARY OF LONDON. 
DICKENS’S DICTIONARY OF PARIS. 
DICKENS’S DICTIONARY OF THE THAMES. >» 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE, 
Published on the 1st of each Month. 18mo, 15.” ° 


MACMILLAN AND CO, LONDON. i 
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© SCOTTISH Wipows FUND. 


ACCUMULATED FUNDS. . . . . . . . £8,600,000. 
ANNUAL REVENUE . . >... . . . £1,060,000. 











This Mutual Society presents to the public every advantage which Life Assurance conducted under the most 
favourable conditions is capable of affording. 


London: 28, Cornhill, E.C. Edinburgh: 9, St Andrew’s Square. 
SUMMER “Swan |ORP TEC ER E. 











(Royal route vid Crinan and An almost #a5reakab/e material resembling the finest Tortoise-shell. 
Caledonian Canals.) D Oo L L Oo N D'S 
TOURS Now use OPTICINE for Eye-Glass Frames; they will be found almost 
everlasting. 
Royal Mail Steamer “COLUMBA” or “IONA” from PRIOGE 7s, 6d , post free. 


GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m. i ' 
“y Fitted with Dollond's Finest Crystal Lenses. 
in connection with Express Trams from London and the a 


South, convey- r p 
ing passengers f 
ig pss IN| SCOTLAND | o 

William, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay; Stornaway, &c, Official Guide, 3d. ; 


Illustrated, 6d and 1s. by post, or at W. H. SMITH & 
Sons’ Railway Bookstalis” Time Bill with Maps and ELASTIC STEEL SPECTACLES. 


Fares free from the owner. 3s. 6d, 7s. Gd, 12s. Gd. per pair, post free. 


DAVID MACBRAYNE, 119, HOPE ST., GLASGOW, | 1, LUDGATH HILL, LONDON, HC. 


THE PATENT BOOK-SHELF FITTINGS, asusedin the PUBLIC LIBRARIES of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &., enable a nice adjustment of Shelves to be made without trouble, 

HOOKHAM’S PATENT PICTURE LINE & FASTENERS afford the MosT SECURE AND EAsy means of hanging Pictures. 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost. 


Illustrations and Particulars sent POST FREE on Application to 
WILLIAM! TONES & SORTS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 ; Paris, 18553; London, 1862; Paris (Silver), 1867 ; Landon, 1874, 

A New Story, “IN THE LION'S DEN,” 

By the Author of ‘‘John Herring ;’ . 
And a Novelette, entitled, “SCHWARTZ: a History,” 
By D. CHRISTIE MURRAY. See the . 


ENGLISH ILLUSTRATED MAGAZINE for June. 


Profusely Illustrated. Price SIXPENCE, by Post EIGHTPENCE. 


The English Fllustrated Magazine i 


For JUNE, 1885, contains— 


I. A a COWHERD—A NEW FOREST V. IN THE LION’S DEN (fo ġe continued). By the 
Engraved by O. LACOUR, from a Drawin “ aay 
by AaTHUR LEMON. Feih elias, E Author of ‘John Herring. 


IL IN THE NEW FOREST. Part L By MABEL 
COLLINS, With Illustrations by Sataon Lemon, | “> THE SIRENS THREE (fo de continued). By 
II. SCHWARTZ: A HISTORY. By D. CHRISTIE WACTER CRANE: cia. Hastanong sy: Ws 
MURRAY. CRANE. i 
IVe THE LONDON RAGAMUFFIN. By DOROTEY | yr A FAMILY AFFAIR (soe continued). By HUGH 


TENNANT. With Illustrations by DOROTHY 
TENNANT. : s CONWAY (Author of ‘‘ Called Back”’), 














be MACMILLAN & CO, LONDON. 


Beinted by Ricnarp CLAY AND Sons, at 7 and 8, Bread Street Hi ee Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co.. at the Office, 2g and 30, Street, Covent Gardeun.—Tuurspar, May 28, 1885. 





A WEEKLY 





ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Of Nature trus's the mind which builds for aye.” —WoRDSWORTH 
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NOTICE. 
NATURE 


Of JUNE 11, containing the 


INDEX 


VOLUME XXXI., will form a DOUBLE NUMBER, 
Price One Shilling. 
OFFICE :—29, BEDFORD STREET, STRAND. 


AMATEUR PHOTOGRAPHY. 


MARIONE Britannia Dry Platos are the Best and 
Chea) 

MARI wS Photographio Outfits. The Largest and Best 
Selection for the Tourist, Artist, Bicyllst, Military Man, and others. 
Special Outfits for Boginners ce for Complete Set, 
and upwards. 
manidws ‘Academy Camera. 
MARIOW’S Miniature Camera, 

MARBRION’S Rogistored Washing Apraratus, 
MARION’S Rectilinear and Portrait Lenses, 
MARION'S Ready Sensitised Fapor, 
BIARIOW’S Instantaneous Shu 

and Dagio Lantern 


sting Rolling Press and Burnisher. 
MABRIOWS Practical ir to Photography. Second Edi- 
tion, Revised and En clear and precise Instructions for 
aiin e Price 2s, 6a. post fres, 
Free Lessons in Photsaragh yto Furohasers.—Marion and 
Co. ho Square, a Lessons. 


s 


Minute. The printing process of the future. Sample pa 
Photo hs Mounted, 





Ch 
" PRICED LIST FREE ON APPLICATION. 


MARION & Co., 22 & 23, Soho Square, London. 


SHOW ROOM—GROUND FLOOR. 
MEMORY and SUCCESS.—What contri- 


butes to success? A good memory -~What causes failure in hfe? A 
memory.—What can all obtain from Prof Loisette’s DIS- 

OVERIES? A god memory--THE PHYSIOLOGICAL ART OF 
NEVER FORG TTING—using none of the “Links,” ‘ Pegs,” 

“ Localities,” or Diy espera ae of Mnemonics Lost memories re- 
stored—the worst made good, and the best better. Any book learned in 
one readt Prospectus POST FREE giri pinions of Mr. 
RICHARD A: PROCTOR, Dr ANDREY WiLgon and others 
who have studied the System, A Day Class in Never Forgetting and 
for Cure of Mind-Wandering sta ey every Monda at 3pm An 
Evening Class e Tuesday at 8 p m Families of the 
Nobility; also ta aint thoroughly te Post, Prof. “LOISETTE, 37, | 
New OxrorD STREET (opposite Mudie’s) W C. i 





_ BROWNING'S BINOCULARS. 





THE FIELD GLASS. 


“ECONOMICAL” 
This Binocular has achromatic object-glasses x} inches in diameter, and 


shdin 


shades to shelter the object-g! from sun or rain, and is fitted in a 
solid leat 


eather sling case, price Zr ss, sent free. 
Illustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S TATEN) SUNSHINE RECORDER. 


PRICE £3 38. 
NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTR Maxers 
TO THE Q 


’ 
HOLBORN VIADUCT, 


Branches :—45, Cornhill ; 
122, Regent Street, London. 


Iltustrated Description Post Free. 













Senne 
NEGRETTI & ZAMBRA'S 
Targo Ilustrated Catalogue, 


a XXXiV 





ROYAL GEOGRAPHICAL SOCIETY. 


. 
The Anniversary Meeting will be held (by iss‘on of the Chancellor 
and Senate) in the Hall of the University of London Burlington Gardens, 
on MONDAY, June 8, at half-past 2 p m , the Right Hon. Lord@\ BERDARE, 
President, in the Charr, 
The Dinner will take place at Willis’s Rooms, King Street, St James's, 
at 7 p.m. on the same day. 
e Right Hon Lord Anerpart, President, in the Char 
Dinner Charge, an pa ble at door; or Tickets may be had and 
Placen taken at x, Saville Row, Burlington Gardens, up to noon on Saturday, 
une 
The Friends of Fellows me admissible to the Manner. 


SWINEY LECTURES ON GEOLOGY. 


Dr. R. H TRAQUAIR, F.R.S, F GS, will deliver a Course of Twelve 
Lectures on "BIRDS and MAMMALS, especially ın RELATION to 
thelr FOSSIL FORMS,” in the Bnnsh Museum (Natural History), Crom- 
well Road). Commencing MONDAY, June iB at 4 pm, and to be 
continued each succeeding MONDAY. VED ESDAY, and FRIDAY, 
concludmg on FRIDAY, Jay Io, 1885. 
Admission to the Course, Free. 


HUDDERSFIELD TECHNICAL 
SCHOOL and MECHANICS’ INSTITUTE. 
‘Phe Governors will shortly appoint a Professor of Physical Science and 
Mathematics Salary £a50 per year. Intending Candidates should apply 


to the SECRETARY for n statement of duties and other iculars. 
Applications must be sent in on or before WEDNESDAY, June 17. 


AUSTIN KEEN, Secretary 








Dated May 27, 1885 


MUSEUMS OF NATURAL HISTORY. 


Papers by HENRY H. HIGGINS, Li l. Sent by Post, free, to 
the limita of the Penny Post SYNOPSIS of an ARRANGEMENT 
of INVERTEBRATE ANIMALS, is 6d MUSEUMS of NATURAL 
HISTORY, aa MUSEUM TALK about ANIMALS that have 
no 

Address Ý. Moore, Curator, Free Public’ Musenm, Liverpool. 


MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &e. 


HOW & COW’S 


Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, ‘Dolerites, Basalts, Tachylites. orachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, S A e 
stones, &c.. price xs. 6d. each, 


JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers, 


New Electric Light Catalogue, post free 1s. 


PATERSON & COOPER beg to give notice that they have disposed of 
the Philosophical, Educational, and Expenmental Part of their Business to 
Messrs. J and T. MAYFIELD, 41, Queen Victoria Street, E C. 


SIX. PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS 

Geological Collections cperialiy adapted for Teaching as supplied to Science 
d Art Department, and used by all Lecturers and Teachers ın 
Great Britain, &c. 

New and Raft Minerals constantly arriving frem all parts for selection of 

Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in Englagd. 
New Catalogues and Lists onapplication to— 
JAMES R. GREGORY, 


88, CHARLOTTESSTREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London 














BOOKS *(Secondhand), Miscellaneous, Re- 
mainders, &—C HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, Lorfion, E C. Catalogne free on receipt of two stamps. 
Libraries, Old Books, and Parchment purchased. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded at the FISHERIES EXHIBITION to 
TIIOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM. 
who has last week sent to his subscribers Notammata brachionus, with 
drawing and descmption. He has also sent out Syncoryne frutescef, 
Paludicella Ehrenbergi, Lophopus crystallinus, Stephanoceros Eschornii, 
Melicerta ringens, Asplanchna priodonta, Hydatina senta, Hol mm 

bberna, Volvox globator, Spirogyia; also Amasba, Vorticella, dra, 
Grayfah, and other Specimens tor (Huxley and Martin’sp Biological Labom 
torv work, y 


Weekly Announcements wil] be made in this place of Organisms T. B, is 
supplying. i ; 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubesin course ofSix Months for Subscription of 41 15 , 
or Twelve Tubes for 103. 6d. 


Portfolio of Drawings, Ten Parts, 1s. each. 


G. CALVER has received HIGHEST 


AWARD for “ Excellence and Improvements” in Reflecting Telescopes 
exhibited at the International Exhibition, London.—Descnptive Cata- 
logues, twelve stamps. 

G CALVER, F.R AS., Widford, Chelmsford. 


EDWARD WARD has pleasure in an- 
nouncing the issue of a new Mucro-Shde of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 


S. 
we (post-free) 2 8 








Plumularia similis sse ~~ 
Also, quite new :— p 
Gorgonia verrucosa (polype stained) ,, aa 
Podahrus typicus (Spectre Shump) a 12 
EDWARD WARD, 249, OXFORD STREET, MANCHESTER. 


LANTERN READINGS.—DISSOLVING 
VIEWS. 
THE NEW QUADRUPLICON. 
New Season, 1884 and 188s.—Popular Subjects for this Season. 


The Channel Islands—The War in the Soudan—The River Thame— 
Devonshire Scenery—Hereford and the River Wye—The English Lakes— 
London Poor and How They Live—Egypt and the Nile Eapedition—Nor- 
way—The Lifeboat—The Signal Box—The Maids of Lee—~Poor Pa’s 
Trousers—Shadows on the Blinds, &c . 

The largest and newest Stock of Lanterns and Shdes, Scientific and 
General, on Hire and Sale in this country at the Lowest Prices. 

E. MARSHALL, 78, Queen Victoria Street, London, E.C. 


INTERNATIONAL HEALTH EXHIBITION. 
DIVISION—EDUCATION. 


A PRIZE MEDAL AWARDED TO 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C., 


For Geological Collections for Science Teaching. * 
Catalogues Post free. ~ 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLE€TORS and VISITORS to LONDON are 
INVITED to INSPECT Mr HENSON’S STOCK of CHOICE MINE- 
RALS, &c, &c At the PRESENT TIME be has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT gor, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (vaxy RARE FORU) CHRUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. Ms 

" Lists on Application Hammers, Chisels, and Hammfr Straps 


PRIVATE LESSONS AND EVENING CLAS:ES 
BLOWPIPE CASES AND APPARATUS Catalogues free 
SAMUEL HENSON, 


277, STRAND, LONDON. 
s, Opposite Norfolk Street 


SCIENCE AND ART DEPARTMENT 


g PER CENT GRANT FOR THE PURCHASE OF STANDARD 
OLLECTIONS AND APPARATUS FOR TEACHING GEOLOGI 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to be made supplied by 


THOMAS J. DOWNING, 
Geologist, &t., 
38, WHISK IN STREET, LONDON, E C. (over Quarter of a Century” 
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Sales by Auction. - 


TUESDAY NEXT, SALE No. 6922 
NATURAL HISTORY SPECIMENS. 


e 
MR. J.C. STEVENS will SELL by AUC- 
TION, at his Great Rooms, 38, King Street, Covent Garden, on 
TUESDAY cranes 9, at halfpast 12 precisely, a Collection of 
‘ossils, Cabinets of British Micro-Lepidoptera and 
sects, and vanous Natural History Specimens, Scientific 
Books, Collection of old Indian Weapons, and other Curios, &c., &c. 


On view from 2 till 5 the Day per and Morning of Sale, and Catalogues 
A 








THE GOODWIN COLLECTION OF CURIOS, 


MR. J. C. STEVENS will SELL by AUC- 
TION, at his Great Rooms, 38, King Street, Covent Garden, on 
TUESDAY, Júne 23, at half-past ra precisely, the Goodwin Collection 
of Curios, consisting of Carved Wood and Stone War Chibs, Greon 
Stone Adres, Spears, Bows and Arrows, Chrowing-Sticks, Javelins with 
Obsidian points, Shields, Model Canoes and Paddles, curious carved 
Ceremonial Staffs and Canoe Ornaments, Drums and other Musical 
Instruments, Pr Kangaroo, Fishing, and other Nets, Head and 
Body Dresses, Shell, Teeth, Feather, and other Ornaments, Native 
Cloth, Skulls, &c, &c., from New Guinea, Fyi, Richmond River, 
N.S W., Torres Straits, Queensland, Great Papuan Gulf, Motu Motu 
Distnct, Kivari, and other parts, collected by Mr A. P, Goodwin. 


On view Day prior from to till 5, and Morning of Sale, and Catalogues had. 


TUATERA LIZARDS!!! 


(Sphenodon punciaium, SCLATER); (Hatteria punctata, 
+ GRAY). 


FOR THE STUDY OF COMPARATIVE 
ANATOMY. 


This Reptile, which differs in some important structural characters from 
every other known Saurian, and ın its osteology is the most Bird-like of 
extant Lizards, was first described and figured by Dr. Gray under the name 
of Hattena punctata, and has been generally designated so tall lately, when 
(as Mr Sclater informs us) “it was most fortunately discovered that the 
genene term of Sphenodon had been previously apple to a Specimen of its 

kull in the Museum of the College of S na” This term accord- 
ingly been substituted for Hatters, which Mr. Sclater denounces as “vile 
and barbarous.” i 

N B.—The Luatera Lizards may either be had Alive or Preserved in 
Spirits of Wine 

For Particulars of Price, &c., apply to 


A. H. JAMRACH, 
355, East India Road, London, E. 


MINERALS AND FOSSILS. 


SINGLE SPECIMENS OR COLLECTIONS. 


F. E. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A, Ozon. and L.S.A. Lond. 
Successor to thetlate R. TALLING. 


180, BROMPTON ROAD, 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S. Kensington 


NORTH BRITISH AGRICULTURIST, 
theonly Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 

ment of land throughout the United Kingdom. S 

The AGRICULTURIST is published every Wednesday afternoon Ín time 
for the Evening Mails, and contains Reports of all the principal British and 
Trish Markets of the week, . 

Thespecial attention of Land Age@tsis directed to the AGRICULTURIST 
as one oftha best axiating papers for Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post ae Annual Subscription, payable in advance, 14s. 
polices 7, High Street, Edinburgh; and r45, Queen Victoria Street, 

ndo! . 
Money Orderspayable to CHARLES ANDERSOX, Jun., Edinburgh. 


ICROSCOPIC OBJECTS FOR HIRE, 
Histological, Botanical, Geological, by the best Mounters. Let 
out on most moderate terms Parti of B. WELLS, D 
Road, Forest Hill. 




















PROCEEDINGS OF THE SOCIETY 
FOR PSYCHICAL RESEARCH. 


e Part VIII. May, 1885 
Contents. 
x —Automatic Wntng. By Frederic W. H. Myers. 
2.—Opening Address at the Thirteenth General Meeting. By Prof. Balfour 
Stewart, FRS 
3 —Notes on the Evidence collected by ths Sorety, for Phantasms of the 
D By Mrs H. Sı 
4.—Hallucinations Bygamuod Gumey 
x —The Calculus of Probabilities applied to Psychical Research. By F. Y, 
Edgeworth : 
London. TRUBNER & CO, Ludgate Hull. 


Price 48. 6d. ° 





On the xst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T CARRINGTON, 
Wath the Assistance of 
FreDERICK Bonn, F.Z S. foun A. Powsr, M.D. 
Epwarp A. Fitcn, F.LS. Jenner Wer, F.LS. 
F Bucuaran Waits, M.D. 

Contains Articles by well-known Entomologists on all Branches of tha 
Science; on Insects injunous or beneficial to Farm or Garden; NMes on 
Habits, Life-Histories; occurrence of Rarities, &c.; are Monthly 
Lists of Duplicates and Desiderata. s 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomo-LitHo- 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters, 
REVIEW oF THE MALT AND Hop TRADES; AND WINE AND Srimir Trang 
ORD, 
The Organ of the Country Brewers. 
“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s 6g per annum, post free, dating fromany quarter-day. 
Single Copies, rs. each. i for transmission abroad, 


Offices—s, Bond Court, Wefbrook, London, E.C. 


LA SEMAINE FRANÇAISE: a Weekly 
nar O a Ae rE Notas EE T 
the Railway Bookstalls. Office, 441, Strand, W.C. 

LA SEMAINE FRANÇAISE ; Journal Français pour 
VAngleterre : Politique, Li ture, S: ariétés, Nouvelles, 


ciences, Arts, V: 
et Notes. Un exemplaire par la poste, etd , on timbres poste. Abonne- 
ment franco par le poste—un an, ros 10d. ; six mois, sr. yd. 











Prix ed. 
ches tous les kbraires et aux s des chemins do fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
gaise’ has been brought out in London for the, benefit of those English 


readers who may wish to study contemporary French from all points of 
view, instead of confming their reading to one particular c print. 
It certainly merits succest.” Graphic. 
Txrrws oF SUBSCRIPTION f— t d. 
Three Months se s= = u m m 2 9 
Six R sæ e vee ae on ~~ § 5 
Twelve ,, ove se tees tte me TO TO 


P.O.0. payableto A. Cristi. 
Publishing Office, 441, Strand, W.C. 





x6s. per Ann., gor Post Free. 


DER NATURFORSCHER. 
Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 


Herausgegeben von Dr. WILHELM SKLAREK. e 
A Weskly Periodical devoted to Natural Science. 52 Nos., 161. Specimen 
Numbers may be had terough any Foreign Bookseller. e 1884 commenced 
the XVIIth volume. 
Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 
ge 
On the rst of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Jamus BRITTEN, F.L.S., British Museum. 
ConTents:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.*Botanical News.— 
Proceedings of Societles. 
Price ıs 3d. Subscription for One Year, payable in advance, 125, 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E,C. 
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SCOTTISH PROVIDENT INSTITUTION. 


ÈDINBURGH—6, ST. ANDREW SQUARE. LoNDoN OrFICE—17, KING WILLIAM STREET, E.C. 





At the 47th ANNUAL MEETING on 25th March, 1885, the Directors reported a satisfactory result of the Year's buines—= 
the Proposals received, £1,170,615 ïos., being somewhat above, while the amount accepted is somewhat under, those of 


last Year. 


New Assurances completed, £1,015,155; with Premiums, £35,274. 


Tncofne in Year,’ £688,920. Claims, £269,880. 


Realised Funds (increased m year by £327,540) exceed £5,000,000. 
= Only two Offices in the Kingdom (both much older) have as large a Fund. 


WHOLE WORLD LICENCES AND NON-FORFEITURE OF POLICIES. 
Policies are generally now free from restrictions on residence after five years, and unchallengéable on any ground but fraud. 


Policies may be revived on payment of 


remium within the year without proof of health. 


In case of death, when the value 


exceeds the unpaid premium, the full sum is payable, under deduction of Anears. ` 
The Advantages which this Institution offers to Assurers are— 


A Larger Original Assurance—say 


41200 or 41250 for the Premium charged elsewhere (with Profits) for £ 1000 only. 


The Prastect, to Good Lives, of Large Addstions—no share being given to those by whose early death there is a loss. 


Claims under Policies now payab 


e a Month after Proof. 


Reports, with Tables of Premiums, &*c., on Application, 


J.“MUIR LEITCH, London Secretary. 





JAMES WATSON, Manager. 





CAMERON’S AFRICA. 
Just published, handsomely bound in cloth, price ras, 6d. 


ACROSS AFRICA. 


By VERNEY LOVETT CAMERON, C.B, DCL, 
Commander Royal Navy, Gold Medallist Royal Geographical Sonety, &c 
‘With numerous Illustrations New edition. With new Chapters on the 
Congo State, Recent-Travel, the Lukuga, &c., and Corrected 
London : GEORGE PHILIP & SON, 332, Fleet Street 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited ty E Harrixa, F.L.S., F.Z.8., Member of the 
ithologists’ Union; contains— 
iida iy papa naturalists in every branch of xoology; 





Original 
habits of animals; arrival and departure of migratory birds, occurrence of 


rare birds ; distribution and migration of British fresh-water fish; new or 
rare manne fish; local aquaria ; British reptiles; British land and fresh- 
water mollusca, with remarks on the hannis e and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books Occasional translations from foreign roologica] 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts, 


JOHN VAN VOORST, 1, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 


Price Sixpence, Monthly, 24 es 8vo, with occasional Ulustrations. 
Conducted by C. G. Barrerr, J W. Doucras, R. McLacuxan, F.R.S., 

scent aap F.L S and H, T Srarnron, F.R.S 

e, commenced in 1864, contains stendard articles and notes 

on Si subjects connected with Entomology, and especially on the Insects of 
Da e atei Shilli Vol free. The vol 

u on—S1xX ngs per Yolume, post e volumes com- 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obvained by purchasers of 
the entire set to date, at the in oe ae tes each; the succeeding 
vols. may be had separately or together, at zi at 

London: TORN VA VOORST, a NE scaietie Row. 

Bie —Communications, &c., should be rent to the Editors at the above 

address, 











i THE “ HANSA,” 
Published since 1864 in Hamburg, is the only independent rofessional paper 
in dedicated exclusive y to Marnm Objects. says, Critiques, 


Reviews, Reports, Advertisements Strict eye leet upon the devel met 
of Maritimo Affairs in e respect. Evar second Sunday one Numi 

4to at lst ; frequent supplements and drawings. Subscription at any dime} $ 
preceding numbers of the year furnished subsequently. Price rar. for twelve 
months, Adve:@isements 4d. a line widely gpreadoy t this paper; considerable 
abatement for pS ‘a months’ insertion. Office: ‘Aug. Moyer and 
Dieckmann, borg, Alterwall, 28 Edited by W. von Frexpen, M.R.. 
Hamburg, Alexand treet, 8. 





m Two Parts, Bve 8yo 


A TREATISE OF THE nics OF 


A SYSTEM OF RIGID BODIES With Numerous Eram lee By 
EDWARD JOHN ROUTH, D Sc., LL D., F.R.S., , ow of 
the University of Londo Hon Fellow of St. Peters cae Cam- 
bridge. - Fourth Edition, Revised and Ep Demy 8vo. Two 
Pants. 145. each. 
Part I.—Tar ELEMENTARY Parr 
Part I1,—Tux ADVANCED PART. 

MACMILLAN & CO., London. 


Now Ready, Demy 8vo Prce 4s. 6d. 


EUCLID. BookI. With Notes and Exer- 
cises for the Use of Preparatory Schools and Candidates p 
Naval Cadetship and Sandhurst Preliminary examinations were BRA 
THWAITE ARNETT, M A., of St. John’s College, Cam 
Cambridge DEIGHTON BELL & CO. 
London: GEORGE BELL & SONS. 


AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES. A 
Ist, They present Faithful Representations of the Subjects. 
snd. Printed on tho papar of the Book itself, mounting not required 
rai: For Editions of 1000 and under they are cheap. 
mployed by the Trustees of the British Museum Zad by the Learned 





Socie es; ct th many of the e leading Publishers. i i 
Amon, s Ori ogee ome, Or at resent in the press, ma‘ e 
cied: sd KAES rof Gardners “The Types of Greek 


Coins” ; ; E Aie A a Practica o of Ornate, Turning e aes 
“í Ornamental Arts of Japan”; Lo rs A f Burgess’: 
' Archæological Survey of India” ; “Samuel Palmer: a emoir.’ 
Of this last work the Athexceunt says :—'' This book is adeirably illus- 
trated by fourteen autotype reproductions from lovely and characteristic sepia 


drawings ” 
FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 


74, NEW OXFORD STREET 
(Twenty Doors West of Mudie’s 
T NATIONAL GALLERY 
Now ready 
The First and Second issue orAutotype co 
in this Collection. Price r2s. each 
Prospectus and Catalogue free t on application to MANAGER, the 
AUTOTYPE COMPANY. 


Ta ofthe See paintings 


mm 
Complete ın Three Volumes. 


TURNER’S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by Rev. STOPFORD Brooxz, M A 
An ILLUSTRATED PamPpHLET, with Press Notices from the Times, 
Athenaum, Academy, Portfolio, Art Journal, &c., free per Post. 


Fine Art Catalogue, 166 pages, price Sixpence, free per Post. 
THE AUTOTYPE COMPANY, 
` 74, NEW OXFORD STREET, W.C. 
MINERALS AND STONE 
IMPLEMENTS. 


MR BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards 


N B—These Collections obtained the Prise Medal, 186a 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
_BRYCE-WRIGHT, 

Mineralogist and Expert in Precious Stones, 

204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS to “NATURE.” 


i d 

Yearly... 2... muer ee ee 28 0 

Half-yearly, 2.2... eee I4 6 

. Quarterly... ee ee ee 7 6 
To the United States, the Continent, and all places 

within the Postal Union :— 

* $. d. 

Yearly, s ea a e ee ee ee g0 6 

Half-yearly . 2.0... eee ee I5 6 

Quarterly, 2. eee ee eee BO 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. gd. per Line after. 
s. 


£ d. 
One-Eighth Page, or Quarter Column . . . o 18 


6 
Quarter Page, or Half a Column ..... 115 © 
alfa Page, ora Column ........3 50 
Whole Page... ...0..2.80.4 . 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biary of Societies 


LONDON 


THURSDAY, Jung 

LINNEAN SOCIETY, at 8,—Vernation and De lopment of Foliage from 
Buds: Rey George Henslow —Supplementary Notes on Restiaceas. Dr. 
Maxwell Masters Occurrence of Lycopodites Vanuxenx in Britan, with 
Remarks on its Affinities: R. Kidston. 

Cueatcar Socrery, at 8 —Ballot for the Election of Fellows —On the Con- 
stitution of the Haloid Naphthaline Derivatives Prof Meldola —On the 
Action of Ammonite on Aceto-Acetic Ethyl Ether Norman Collie, Ph D 

ROYAL INSTITUTION, at 3.—Poisons: Prof. C. Meymott Tidy. 

FRIDAY, JUNE 5 

GEOLOGISTS’ ASSOCIATION, at 8 —On some recently discovered Insecta and 
Arachnida from Carboniferous and Silurian Rocks: Herbert Goss, F. L.S. 
oo on the Superficial Deposits of North Kent: J. G Goodchild, 


ROYAL INSTITUTION, at 9.—Liquid Aur: Prof. Dewar. 
SATURDAY, June 6. 
ROYAL INSTITUTION, at 3 —“ The Teaching of the Twelve Apostles *—an 
Ancient Document—with Illustrations from the Talmud: Rev. C. Taylor. 
MONDAY, Juns 8 
ROYAL GEOGRAPHICAL SOCIETY; at 2.30.—Anniversary 


TUESDAY, [UNE 9. 
ETE of Lappe e a e 
amily o pps wi 6 t ion of the 
authorities of the Alexandra Palace.—The Physical Characteristics of the 
epps' J G. n M D.—The Language of the Eskimo: Dr H 


Kina’s CoLLEGE Scrunce Socirry, at 8.—Butterflies: G. G, Hodgson. 
WEDNESDAY, JUNE 10 

GEOLOGICAL Socigry, at 8,—Note on the Sternal Apparatus in Iguanodon ` 
J_ W. Hulke, F.R S —The Lower Paleozoic Rocks of the Neighbourhood 
of Haverfordwest * J E. Marr, M A., and T. Roberts, B.A.—On certain 
Fossiliferous Nodules and Fragments of Hematite (sometimes Magnetite) 
from the so-called Permian Breccias of Leicestershire and South y- 
shire: W S. Gresley 


THURSDAY, Jue ir 
ROYAL SOCIETY, at 4.30. 


MATHEMATICAL SOCIETY, at 8.—On the Potential of an Electrified Spherical 
Bowl, and on the Motion of an Infiaite Liquid about such a Bowl: A B. 
Bassett. 





Society or TELEGRAPH ENGINEERS, at 8.—Extraordinary Meeting.—On 
the Calculation of Mains for the Distmbution of Electnaty : W H. Snell 


FRIDAY, JUNE ra. 
ROYAL ASTRONOMICAL SOCIETY, at 8 


SATURDAY, JUNE 13. 


Ld 
PHYSICAL Sociery, at 3—On the Winding of Voltmeters: Prof. Ayrton, 
F.R.S and Prof J. Berry. 
R ovaL Borantc SOCIETY, at 3.45 


l C. D. AHRENS, 


PRISM WORKER ANDePRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 





SPECIAL NOTICE—Se the New Polarising Prism. 


Can be used over any A & B Eyepiece. Strongly recommended for Lantern 
Work; will take in any Object. Also sce the New Erecting Microscope. 
Any Object-Glass and Eyepiece can be used withit. Itis the only way 
of seeing the Objects in their right shape and form. Maker of the t 
Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., &e., 
&c., and for Frank Crisp, Esq., LL.B. B.A., &c., &c. 


TRADE SUPPLIED WITH PRISMS. 


DOMESTIC MOTOR 


(DAVEY’S PATENT). 


The most economical small motor for 
pumping water and driving small machinery, 
Cost of fuel one farthing per horse power per 
houg 


IN USE FOR ELECTRIC LIGHTING. 


See Exhibits at Stand No. 1195, West Annexe, 
and also in the Electrice Lighting Department, 
Inventions Exhibition, London. 


Catalogues on Application. 


HATHORN, DAVEY, & 60., LEEDS, 














For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it oures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


SANDERSON & Co., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 


In Continuous Len, without Joints, as an by them to HerMajesty’s 
Government and the Colonies ; the Italian ernment, the tine Re- 
public, and other Fo: Governments ; the Royal Courts of Justice, Strand, 
the Houses of Par! ent, &c. . : 
The Jury Commission, acting on the Reports of the International Juries of 
the Health Exhibition, have awarded a Bronze Medal in Class 26 to Mesars. 
SANDERSON & Co. for their Solid per Tye Lightning Conductors In 
Continuous Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, tor, LEADENHALL STREET, E.C. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.C. 


THE CELEBRATED 





















> 


Farmers’, Joiners’, and A@nateurs 


Gardeners’, Foresters’, 
It requires no oil. Sharpen with a spittle or water. Putson a keen, 


8 edge; no humbug about this, Hasstood the test of mo years. Cnt 


Is unrivalled for 
use, 
in Hones for Axes, Hedge Knives, Razors, Penknives, and Plane Irons, &c. 
Honourable Mention, Paris Exhibition, 1878; and Bronze Medal, London 
International Exhibitigm 2884. Ask your Troamonger or other retail house 
to get you one, and give my address ; if he won't, drop me a note. 


OHN C. MONTGOMERIE, 
Tam O’Shanter Stone Hone Works, Dalmore, Tarbolton Station R.S.O, 
Ayrshire e 


With numerous Illustrations, Crown 8vo, 3s. 6d. 


POLARISATION OF LIGHT., By, W. 
SPOTTISWOODE, LL.D.,late President of the Royal Society, &c. 


New'Edition. [Nature Series 
MACMILLAN & CO, LONDON. 
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“THE BOOK OF THE SEASON.” —Standard. 
e 


ASK AT THE LIBRARIES 


FOR 


H. M. STANLEY’S NEW WORK, 


l . THE CONGO | 


AND THE FOUNDING OF ITS FREE STATE. 
Two Vols. Demy 8vo. With over roo Full-page and other Illustrations. Two large Maps and several smaller ones. 
Cloth extra, £2 2s. 
ue State is the one subject which, during the last seven years, has never lost its interest.” 
ATHENAUM,.—“ Mr, Stanley may fainly boast of having given to the world two of the most remarkable books of travel... . 
and this pine | work 1s in every respect by far the more interesting.” 
ST. JAMES’S GAZETTE.—‘ Will prove as successful as the record of it is entertaming ” 


QLOBE.—** The traveller's personal adventures will, to many readers, be the most attractive part of the book.” 

PALL MALL GAZETTE.—‘“‘ ae reader, be he traveller, sportsman, adventmer, or of Manchester, will turn over its pages with 
delight. ” 

DAILY NEWS.—“ Sufficient ın itself to have founded a great reputation.” 

GRAPHIC,—‘‘ The book, apart from its mterest, is an important contubuton to the wo1ld’s history.” 


London SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, 188, Fleet Street, E.C. 


WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 


OFFICES—I1, QUEEN VICTORIA STREET, E.C. Worxks—Cabsy HALL, HAMMERSMITH Roap, W. 


TIMES.—* The founding of this ani] 








Lamps. Fittings. Carbons. Battery Supplies, 
Dynamos. Switches. Wire. & Telephone Supplies. 
Accumulators, Safety Junctions. . Instruments. Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


SS. I. Saez. 


In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


. * Bottles charged 2'- per doz, and allowed at the same rate if returned; bnt they 
pa must be for with Mie Beer eer. 

i pA Neithe: sugnr, sa nor any of the many new Brewing Materials are used in § 
t4 the manufacture of the “S, ee NS Stout; it ıs Brewed entirely from the finest Malt and # 
matey Hops; it is, too, more hopped than Stout 1s  gererlly; theref besides being very § 

fy nutritious, it is an excellent Tonic and particularly suited for mvalids, ladies DUISINg, OF 3 
F anyone requiring a good s ening beverage, It is a ‘Sound Nutritious” Tonic, 
Rhy and very much recommended by Medical men. 








WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, HONTON S.W. 


_WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO, Manufacturing Paper Stainers, 


ARE TEE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—rio, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
„Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health’ Socièty, 1883. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


PRIZE MEDAL] HARVEY & PEAK, HEALTH 


AWARDED [By Appointment to the Royal Institution of Great Britain,} e EXHIBITION. 
SUCCESSORS TO W. LADD & CO., _ 

BEAK SPREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
-© * SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 

. WIMSHURST AND VOSS INDUCTION. MACHINES 
OF IMPROVED PATTERN. 
Iiusirated Catalogue, Revised Edition, per post 8a. 
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Messrs. MACMILLAN & C0.S NEW BOOKS. 


NOW READY. FIFTH THQUSAND. 


re TEXT BOOK OF GEOLOGY. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 
With numerous Illustrations. Second Edition, thoroughly Revised. Fifth Bhousand. Medium 8vo. 28s,» 





SHORTLY. 


CLASS BOOK OF GEOLOGY. 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 


BY ee nee 
PRIMER OF GEOLOGY. . 


With numerous Illustrations. New and thoroughly Revised Edition. 18mo. Is. (Seience Primers). 


PRIMER OF PHYSICAL GEOGRAPHY. 


With numerous Illustrations. New and thoroughly Revised Edition. With Questions. 18mo, xs. (Science Primers). 





NEW VOLUME OF THE GOLDEN TREASURY SERIES. 


LYRICAL POEMS. By ALFRED, Lorp Tennyson. Selected and 


Annotated by FRANCIS TURNER PALGRAVE. 18mo. 4s. 6d. 
NEW BOOK BY EDWIN A. ABBOTT, D.D. : 


. FRANCIS BACON: an Account of His Life and Works. By Epwin 


A. ABBOTT, D.D., Author of ‘‘Bacon and Essex,” Editor of Bacon’s ‘‘ Essays ;” formerly Fellow of St. John’s College, 
Cambridge. Demy 8vo. 14s. 
NEW BOOK BY PROFESSOR MASSON. 


CARLYLE, -PERSONALLY AND IN HIS WRITINGS. Two 


Lectures," By DAVID MASSON, M.A., LL.D., Professor of Rhetoric and English Literature in the University of 
Edinburgh. Extra Fcap. 8vo. 2s. 6d. f 


 LEOTURES ON SOME RECENT ADVANCES IN PHYSICAL 


SCIENCE. With a Special Lecture on Force. By P. G. TAIT, M.A., Formerly Fellow of St. Peter's College, 
Cambridge, Professor of Natural Philosophy ın the University of Edinburgh. Third Edition, Revised. Crown 8vo. 9s. 


FORENSIC FACTS AND FALLACIES: A Popular Consideration of 


some Legal Points and Principles. By SYDNEY E. WILLIAMS, Barrister-at-Law. Globe 8vo. 45. 6d. 


-LESSONS IN ELEMENTARY PHYSIOLOGY. By Tuomas H. 


HUXLEY, LL.D., P.R.S. Revised Edition, Fcap. 8vo. qs. 


6d. 
SUPPLEMENT TO EUCLID AND HIS MODERN RIVALS. By 


CHARLES L. DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, Oxford. Containing a 
Notice of Henrici’s Geometry, togethe: with Selections fiom the Reviews. Crown 8vo, Sewed. 1s 


THE ENGLISH CITIZEN SERIES. 


Edited by HENRY CRAIK, M.A. (Oxon), LL.D. (Glasgow). NEW VOLUME. 
JUSTICE AND POLICE. By-F. W. MAITLAND. Crown 8vo. 35. 6d. 


DICKENS’S DICTIONARIES, 1885. 


New Volumes, 18mo, Is. each, paper covers ; or together, in cloth, 2s. 62. 


DICKENS’S DICTIONARY OF THE UNIVERSITY OF OXFORD. ` 
DICKENS’S PICTIONARY OF THE UNIVERSITY OF CAMBRIDGE.” 
In 18mo, paper covers, Is. ; cloth, ts. 6d, each. panes’ 
DICKENS’S DICTIONARY OF LONDON. 
DICKENS’S DICTIONARY OF PARIS. 
DICKENS’S DICTIONARY OF THE THAMES. ° 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE, 
Published on the Ist of each Month. 18mo, Is. * . % 


MACMILLAN AND CO., LONDON. s : 
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OBJECTS FOR THE MICROSCOPE, 








td. z 

Fungus of Favus, Achorion Schonleinii m Ig Eggsof House Fl sis to 
Liver Spots (Chloasma) M: ron furfur aes we e 1 9 Section of Spine of Echinus zx € 
Acarus of Itch, Male and. emale x mo om è : o Section of Brighton Chalk — Shells and Organic Romains im ein %° 
Do. Egg and Larva on one Slide o Ringworm of the Head, showing its effect on the hair e E E 

Section through Pager and Nail o onkey x 9 l Human Flea, Pulex i irritans, Male and Female on one Slide si a o 
Six Slides to illustrate the anatomy of the Bunter Prawn, including \ Speen ofa Leaf, 9 pieces on one Slide ... 2 6 
Eyes and Rostrum, Squame, Antennules, Tail Plates, Ambulatory bean pa of Blood on sons slide from Man, Bird, Fish, ‘Snake, & Frog 5 0 
Feet and Swimmerets, a most valuable Set .. 8 6 uito 3 o0 
The Stokes-Watson Spark Apparatus, to bog the Combustion of Metals by Tiene ir Spark w with the Microscope or Micro- Spectroscope, as exhibited before 


the Roye S Society Price £2 25., or, complete with Coil and opsig 3 ros, 
-class specimens illustrative of every branch of stu y 
WAÎSON & SONS’ et eiaseennsed Immersion Objective, £5 ss %* This Glass is unsurpassed at the price. 
NEW CLASSIFIED LIST of OWE CTS, including the recently acquired Stock of Mr. E, WHEELER, late of Holloway. 
IELUSTRATED CATALOGUE O MICROSCOPES AND APPARATUS. 


Either of the above sent post free to any part of the world, on pplication to 
W. WATS ON & SONS, OPTICIANS TO HER MAFESTY’S GOVERNMENT, 


313, HIGH HOLBORN, LONDON, W.C. — Esrapiisnep 1837. 
THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS. AWARDS: WOVEN WIRE MATTRESS, 





TEN 
PRIZEMEDALS, 
FouRTEEN 
-CERTIFICATES 
OF MERIT 











Tus The leading peculiarity of this Mattress is the unique com- 
The principle of arrangement permits the free movement t‘ Excelsior ’’bination of a woven wire central portion with helical 
of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, gi 

of complete isolation of each, and effectually prevents « Matlock” advantages possessed by no other make. The pia 





Tepression tn the centre, springs obviate the tendency in all woven wire mattresses 
EEE var TARR PT EA BED-RESTS.15 become hollow and so cause sleepers to roll into the 
Tug “EXCELSIOR” & ‘‘MATLOCK” COUCHES. middle of the bed. 
Retailfrom Cabinet Makers, Upholsterers, &c, Illustrated Descriptive Circulars and Price Lists from 


CHORLTON & DUGDALE, MAN HESTER. 








BRACES. 


JELASTIC, WITHOUT INDIA-RUBBER. 
PATENT SPIRAL SPRING. 


SOLD BY ALL HOSIERS AND DRAPERS. 


CONSUMPTION of GAS guaranteed to Aà 
be 35 to 75°/. less than ANY other eal a oe 
Gas Engine per brake horse-power. 


CROSSLEY’S PATENT TWIN ENGINES— 
Impulse every Revolution. 
The steadiest running Gas Engine yet made. 
CROSSLEY’S PATENT SELF-STARTER— 
e The Safest, Simplest, and Best. 
CROSSLEY’S NEW VERTICAL ENGINES— = 
Requintng little Ground Space. z2 i 
soree OVER 15, 000 DELIVERED. 
CROSSLEY BROS., Limited, Manchester.  spxciax 4 H.P. OTTO ENGINE INDICATING UP TO 2 H.P. 


Londgn: 24, Poultry, E.C. Glasgow: 58, Union Street. LARGEST USED IN PRIVATE HOUSES For ELECTRIC LIGHT. 





Printgd by Ricnarp Cuay AND Sons, at 7 and 8, Bread Street Paar Quern Victoria Street, in the City of London, and Published by 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground p 
Of Nature trusts the mind which builds for aye?’ — WORDSWORTH æ 
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AMATEUR PHOTOGRAPHY. 





MAWSON & SWAN, 
MANUFACTURERS OF PHOTOGRAPHIC DRY 
PLATES, COLLODIONS, VARNISHES, AND CHEMICALS, 


Have REMOVED their London Store 
“ From WATLING STREET, 


To 
FARRINGDON STREET, 
(Adjoining MARCUS WARD, & CO) 


. 31, 





HEAD OFFICE — 
MOSLEY STREET, NEWCASTLE-ON-TYNE. [so 


MEMORY atd SUCCESS.--What contri- 


butes to success? A good memory.—What causes failure in life? A 
Tae: iio can all obtain from Prof. Loisette’s DIS- 
memory-—~THE PHYSIOLOGICAL ART OF 

NEVER ERa EN TING—using none of the “Links,” “ Pegs,” 
“Localities,” or “ Associations” of Mnemonics. Lost memories re- 
sorea tae worst made good, and the best better, Any book learned in 


Prospectus opinions of M 
SNN PROCTOR, d 





ST FREE gi 

Dr. ANDRE WILSON, and others 
who have studied the System, A Day Class in Never Forgetting and 
for Cuts of ai Mind Wan ering commences evory Monday at 3 p pm An 
Evening Tuesday at 8 pm. Lectures in Families of the 
Nowe a also taught thoroughly by POST. Prof. LOISETTE, 37, 
New Oxroxp Street (opposite Mudie’) W C 


SWINEY LECTURES ON GEOLOGY. 


Dr. R. H. TRAQUAIR, F.R.S., F.G S , will deliver 2 Course of Twelve 
Lectures on “BIRDS and MAMMALS, especially in RELATION to 
their FOSSIL FORMS,” ın the British Museum (Natural History), Crom- 
well Road) Commencing MONDAY, gr and to be 
e ep each su MONDAY. EDNESDAY and FRIDAY, 
concluding on FRIDAY, Jul fo 1885. 

Admismon to the Course, 


OPEN SCHOLARSHIPS in NATURAL 
SCIENCE of the valne of £100 and £60 are awarded annually in 
se at St Thomas’s Hospital Medical School, Albert Embank- 
ment, 

For particulars apply to Mr, G. RENDLE, Medical Seren 








RD, Dean 


` 


BROWNING’S BINOCULARS. 





SS Se 
“ECONOMICAL” FIELD GLASS. 


This Binocular has pemonetic object-glasses 1} inches in diameter, and 
sliding shades to shelter the object-¢ from sun or rain, and Is fitted in a 
solid leather sling case, prico £r 5s., sent free. 


illustrated Catalogue of Binoculars post free, 
JOHN BROWNING, 63, STRAND, LONDON, W.C. 


NEGRETT! AND ZAMBRA, 


SOLE MAKERS OF 


ae (PATENT) SUNSHINE RECORDER. 


PRICE £3 3s. 
NEGRETTI 


AND 


ZAMBRA*, 


SCIENTIFIC INSTR MAKERS 


TO THE QUEREN, 
HOLBORN VIADUCT. 


Branches :—45, Cornhill; 
122, Regent Street, London. 


Liiustrated Dyscripizon Post Fres 
e e 


THE 
















NEGRETTI & ZAMBRA’S 
aer Ilustrated Catalęguo, 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 
“CENTRAL INSTITUTION. 


Summer Courses of Lectures and Labgratory Instruction for TECHNI- 
CAL ‘TEACHERS and others to be held in the Insttute’s New Buildings 
in EXHIBITION ROAD 

I On the Teaching of GEOMETRY mn its TECHNICAL APPLI- 
CAITIONS— 
By Prof O. Henrici LLD,FR S, commencing on Monday, June 22 
II On the TESTING of MAT is oF CONSTRUCTION, 
with some li ations to the DESI of MACHINERY— 
By Prof W C UNWIN, M1CE, commencing on Monday, July 6 
III On the Teaching of ELECTRICAL ENGINEERING— 

By Prof W E Avrron, F RS, commenang on Monday, July 20 

Courses Il. and III , consisting of Lectures and Laboratory Instruction, 
will be illustrated by one or more DEMONSTRATIONS in the Inter- 
national INVENTIONS Exhibition. 

Each of the above Courses will extend over two weeks, from io tl! 5 daily, 


Saturdays excepted 
CARRIAGE BUILDING— 
Three Lectures by G A Turupr, Esq , on June ag and 30, and July 2, at 


7pm 
V_PLUMBING— 
Four Lectures, with Demonstrations, by W R Macurax, Esq, on July 
6, 7 9 and 1o, apam 
egistered TEACHERS of the Institute may, on application to the 
D®ector, be admitted to any of these Courses without payment of fees 
For farther dotail 
Gresham College, E 


and for Syllabuses of the several Courses, apply at 
, or at Exhibition Road, S W. 
PHILIP MAGNUS, Director and Secretary. 


HUDDERSFIELD TECHNICAL 
SCHOOL and MECHANICS’ INSTITUTE. 
The Governors will shortly appoint a Professor of Physical Science and 
Mathematics Salary £250 per year. Intending Candi ates should apply 


to the SECRETARY for a statement of duties and other particulars 
Applications must be sent in on or before WEDNESDAY, June 17. 


AUSTIN KEEN, Secretary 





Dated May 27, 1885 


SANITARY CONGRESS AND 
EXHIBITION. 


The Sani Institute of Great Britain will hold its Eighth Congress at 
Leicester on SEPTEMBER 22 and following days 
The Council invite Peper on Subjects connected with Sanitary Science, 
Full particulas as to the conditions under which Papers are accepted can 
Pe epee on a rane o ee SECRETARY: 
o Hea xbubition, mcludin itary ratus and Appliances, will 
be held at the same nme, and details are heady for dian buton 71N 


Margaret Street, London, W. 
E WHITE WALLIS, Secretary. 


WANTED an ASSISTANT for EXPERI- 
MENTAL RESEARCH. Must have good knowledge of Chemis 
and Physics. Address, stating Qualifications and lary required, 
X, Y, Z, care of Publisher of NATURE, 29, Bedford Street, Strand 


GEOLOGICAL and other WORKS, Part of 


the LIBRARY of a deceased Professor, to be disposed of by Private 
Treaty.—Address GEOLOGY, care of Wilhng’s Advertising Offices, 
125, Strand, W C 


ICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botanical, Geological, by the best Mounters Let 
out on most moderate terma. Parts of B. WgLLs, Dalmain 
Road, Forest Hill. [302 


PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers, 
New Electric Light Catalogue, post free xs 


PATERSON & COOPER beg to give notice that they have disposed of 
the Phalogophical, Educational, and Experimental Part of their Business to 
Messrs. J. and T. MAYFIELD, 41, Queen Victoria Street, E.C. 

— e- 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geological Collections especially adapted for GeachMg as supplied to Science 
> eal Art Department, an ased by all Lecturers and Teachers in 

Great Bnitain, &c 
New and Rare Minerals constantly a iviog from all parts for selection of 
© Single Spec mens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety In England. 
New Gatalogue’ and Lists on application to? 
- JAMES R GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 

















e 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM. 
who has last week sent to his subscribers Chatogaster Limnos, weth 
drawing and description. He has also sent out Teptodori hyalına, 
phopus crystallinus, Paludicella Ehrenbergi, Spongilla Ruvatilis, Syncoryne 
frutescens, Clava squamata, Cordylophora lacustris, Notommata brachionus, 
Asplanchna Eb! mi, Nais ta, Hydrodictyon, utriculatum ; also 
Hydra, Vorticella, Amatba, Crayfish, and other Specimens for (Huxley and 
Martin’s) Biological Laboratory work. 

Weekly Announcements willbe made in this place of Organisms T. B is 
supplying. 


Specimen Tube, One Shilling, post free, 


Twenty-six Tubesin course of Six Months for Subscription of £1 18, 
or Twelve Tubes for 108. 


Portfolio of Drawings, Ten Parts, 1s. each. 


NOTICE OF REMOVAL. 


F G CUTTELL, 49, Bsprorp STREET, STRAND, Preparer of Rocks, 
&c, to H M Geological Survey, &c, begs to announce that on and after 
July x next his Address will be 


30, BERNARD STREET, W. 


In consequence of removal, several Rock-Cutting Machines are for 
disposal, at reduced prices 


HOW & CO’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 
WALEKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d 
MICRO-PETROLOGY.—Sections of Pitchstones, Obmdians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, irachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, e- 
stones, &c., price rs 6d. each, 
JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON aro 
INVITED to INSPECT Mr HENSON'S STOCK of CHOICE MINE- 
RALS, &c,&c. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD WEIGHT 9 or, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (vary rare FORM), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same 

Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free. : 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street, 











SCIENCE AND ART DEPARTMENT 


po Pee CENT. GRANT FOR THE PURCHASE OF STANDARD 





LLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to be made suppled by , 


THOMAS J. DOWNING, 
Geologist, Et., 
38, WHISKIN STREET, LONDON, E C. (over Quarter of ẹ Century). 


received HIGHEST 
vements” in Reflecting Telescopes 
ibition, London.—Descriptive Cata- 





G. CALVER has 


AWARD for ‘‘ Excellence and Im: 
exhibited at the International 
logues, twelvs stamps. 


G CALVER, F R.A S., Widford, Chelmsford. 


EDWARD WARD has pleasure in an- 
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
ont, in the special manner so well known to his numerous patrons. 


ad 
=. (post-free) a 8 





Plumularia similis... 


, quite new — 
Gorgonia verrucosa (polype stained) ,, a a 
Podalirus typicus (Spectre Shrimp)  » I2 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 
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Sale by Auction. 


TUESDAY NEXT, SALE No. 6926. 
NATURAL HISTORY SPECIMENS. 


“MR. J.C. STEVENS will SELL by AUC- 


TION, at his Great Rooms, 38, Street, Covent Garden, 
on TUESDAY next. June 16, at halfpast 12 precisely, Shells, 
Minerals, Fossils, Birds’ Silins, Horns, and Skins of Animals, 
Insecta, Collection of Brush Brrds’ Eggs, Corals from the Mauritus, 
and other Natural History Specimens, Cabinets, Few Lots of Books, 
ri è 





On view after 2 the Day prior and Morning of Sale, and Catalogues 


TUATERA LIZARDS!!! 


(Sphenodon punctatum, SCLATER); (Hatteria punctata, 
GRAY). 








FOR THE STUDY OF COMPARATIVE 
ANATOMY. 


This Reptile, which differs in s-me important structural characters from 
every other kncwn Saunan, and ım its osteology ıs the most Bırd-like of 
extant Lizards, was first described and figured by Dr. Gray under the name 
of Hattena punctate, and has been generally designated so till lately, when 
(as Mr Sclater informs us) “Gt was most fortunately discovered that the 

nenic term of Sphenudon had been previously appke toa Specimen of its 

hull ın the Museum of the College of S ” This term has accord- 
ingly been substituted for Hatteria, which Mr Sclater denounces as “vile 
and barbarous ” 

N B.—The Luatera Lizards may either be had Alive or Preserved in 
Spints of Wine 

For Particulars of Price, &c.. apply to 


A. H. JAMRACH, 
355, East India Road, London, E 


MINERALS AND FOSSILS. 


SINGLE SPECIMENS OR COLLECTIONS. 


F. HE. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A, Oxon. and L.S.A. Lond, 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, 
LONDON, S.W. ; 


NON-MAGNETISABLE WATCHES. 


WATOHES which cannot be ‘‘ MAGNBETIBED,”’ constructed at 
the recommendation of W. CROOKES, Esq, E.R.S , and as exhibited at the 


Electrical Exhibition, Paris. 
E. DENT & CO, Makers of the Primary Standard Timekeeper of the 


Royal Observatory, Greenwich. 
Only Addresses :—61, Strand,°and 34, Royal Exchange, London. 
N.B.—Watches can te converted to this plan, 


FRY’S GOLD MEDAL, 


CALCUTTA, 1884. 


~ COCOA cio aim oB 


Camgron, Analyst for Dublin. 
k a aa pare, easily assimilated.” 
. W. 


voce bee EX TRACT 


Nineteen Prize Medals Awarded. 


0 ej H r! i A e a A A i 
‘MOLLOWAY'S PILLS: Ea 
Is a Certain Oure for all Disordera of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the Bystem, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 








Bristol. 
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PROCEEDINGS OF THE SOCIETY 
FOR PSYCHICAL RESEARCH. 


Part VIII. May, 1885 Pr.cegs 6d, ° 
e Contents z: 


t —Automatic Writing. By Fredenc W. H Myers. 

2 —Opening Address at the ‘I hirteenth General Meeting By Prof Balfour 
Stewart, F R S. ' 

3 —Notes on the Evidence collected by the Society, for Phantasms of the 
Dead By Mrs H. Sidgwick 

4—Hallucmations By Edmund Gurney 

5 —The Calculus of Piobabilities applied to Paychical Research By F Y 
Edgeworth e 


London TRUBNER & CO, L&dgate Hill 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c —-C HERBERT, Enghsh and Foreign Bookseller, 319, 
Go.well Road, London, E C Catalogue free on receipt of two stamps. 
Libranes, Old Books, and Parchment purchased. 


Just Published, Free by Post for Two Stamps, 


NATURAL HISTORY & SCIENTIFIC 
BOOK CIRCULAR, No 65 —Recent Purchases and New Works ‘— 
Botany, CONCHOLOGY, ENTOMOLOGY, FISHES, MAMMALIA, ORNITH- 
OLOGY, AsrRonowy, CHEMISTRY, FLecriicity, Gzotocy, MATHE- 
MATICS, Optics, METHOROLCGY —-WILLIAM WESLEY & SON, 
28, Essex Street, Strand, London be 














Now Ready, Second Edition, Demy 8vo0., Price 4s, by Post 4s 5d 


The NOMENCLATURE of DISEASES. 


DRAWN UP BY A JOINT COMMITTEE APPOINTED BY 
THE ROYAI. COLLEGE OF PHYSICIANS OF LONDON 


HARRISON & SONS, 59, Pall Mall, London, S.W. 


BEST BLACK INK KNOWN, 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM AN.THING ELSE EVER PRODUCED 
Wrinag becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Ofbecsiane Railway Companies throughout 
reland. 

It writes almostinstantly Full Black | Flows easily from the Pen 
D ves not corrode Steel Pens Blotting-paper may be applied at the 
{s cleanly to use, and not liable to Blot moment of writing. 

Can be obtained in London, through Messrs Baxciay & Sons. Farring- 
don Street ; W EDWARDS, old Change ; F. Newsnry & Sons, Newgnte 
St.eet; J Aostin & Co, Duke Street, Liverpool, and to be had of al 


Stationers 
BEWLEY & DRAPER (Limited), Dublin. 


AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES, 

ist They present Faithful Representations of the Subjects 

and. Printed on the paper of the Book itself, mounting not required 

3rd. For Editions of rooo and under they are cheap, 
Employed by the Trustees of the British Museum and by the Learned 

Societies; also by many of the leading Publishers | 
Amongst the Works recently done, or at present in the press, aed be 
of Gree 








cited: Lady Brassey’s ‘‘Tahin”’; Prof Gardner's “Tha T 

Comms” ; Holtzapffell’s ‘Practice of Ornamental Turning”; Audsley’s 
1‘ Ornamental Arts of Japan”; Lockyer’s “Spectral Analysis”; Burgess’s 
t Archwological Survey of India”; ‘Samuel Palmer. a Memoir.” 


Of this last work the A/Aewcenm says:—'' This book is admirably illus- 
trated by fourteen autotype reproductions from lovely and characteristic sepia 
drawings.” 

FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 

{Twenty Doors West of Mudie’s Library). 
THE NATIONAL GALLERY 

Now ready ° ee 

The First and Second isgne of Autotype Copies of the most cglebrated paintings 

in t penecan: Price nr each CAAO R N 

Prospectus and Catalogue free t on applcation to a 
FAUTOTYPE COMPANY. : 


Complete in Three Volumes. 
TURNER’S “LIBER STUDIORUM,” with Commentaries"on each 
Plate, by Rev. Stoprorp Brooke, M A 
An ILLUSTRATED PAMPHLET, with Press Notices from the dm 
Athenanm, Academy, Portfolio, Art Journal, &c., free per Post, 
Fine Ari Catalognuy 166 pages, price Sixpence, Sres per Post. 
THE AUTOTYPE COMPANY 
74, NEW OXFORD STREĘT, W.C., 


xliv 





ONE OF THE MOST INTERESTING BOOKS OP 
THE YEAR.”—THE STANDARD. 


e 

NOTICE—THE SECOND EDITION of 
the “LIFE OF FRANK BUCKLAND” is 
READY THIS DAY. Witha PORTRAIT. 
Large Crown 8vo. 12s. 6d. 

‘©The fault we find with ‘Fiank Buckland’s Life’ is that the 
early chapters me too,delightful. The volume is full of mstruc- 
tion and varied entertainment for all who sympathise in Buck- 
Jand’s favourite pursuits ; but the story of the boy as father of 
the man 1s so piquant and onginal as iather to spoil us for what 


is to follow. We can recall no equally stuking example of 
the precocious bent of irrepressible mstincts.”— Zhe Times. 


London: SMITH, ELDER, & CO., 15, Waterloo Place. 





SECOND ANNUAL Issue PRICE 7s. 6d. 


Year-Book of the Scientific and Learned Societies 
° of Great Britain and Ireland, 


COMPILED FROM OFFICIAL SOURCES. 


Giving LISTS of the PAPERS read during 1884 before Societies ed 
in Fourteen Branches of Research (including the ROYAL SOCIETI 
of LONDON and EDINBURGH, ROYAL DUBLIN SOCIETY, 
BRITISH ASSOCIATION, &c, and all the leading CHEMICAL, 
BIOLOGICAL, PHYSIOLOGICAL, MICROSCOPICAL PHYSICAL, 
and GEOLOGICAL Societies), with the NAMES of ther AUTHORS, 
and other Official Information, ARRANGED FOR REFERENCE. 

t The Yaan-Boox or Socigrizs meets an obvious want, and promises to 
be p valuable work of reference hay thenaenne, 

“Invaluable to all engaged in the t of science.”-~Western Mercury 

*,* Copies of the FIRST ISSUE, ging an ACCOUNT of over 500 
Societies, ther HISTORY, ORGANISATION, and CONDITIONS of 
MEMBERSHIP, with a List of all the leading Societies throughout the 
World, and forming the groundwork of the Series, may stall be had, price 7s. 6¢ 
NAMES or ANNUAL SUBSCRIBERS received by the PUBLISHERS 
London: CHARLES GRIFFIN & CO, Exeter Street, Strand. 


OPTICIN =. 


An almost xxbreakad/e material resembling the finest Tortoise-shell. 


: DOLLOND’S 





Now use OPTICINE for Eye-Glass Frames; they will be found almost 
everlasting 


PRICE 7s. 6d, post free 
Fitted with Dollond’s Finest Crystal Lenses. 





ELASTIC 
3s. 6d, 7s. Gd, 12s 6d. per pair, post free. 
1, LUDGATH HILL, LONDON, E.O. t 


CAMERON’S AFRICA. 
Just published, handsomely bound ın cloth, price 12s. 6¢ 
ACROSS AFRICA. 
By VERNEY LOVETT CAMERON, C.B, DCL, 
Commander Royal Navy, Gold Medallist Royal Geographical Society, &c. 


With @umerous Illustrations New edition With new Chapters on the 
Congo State, Recent Travel, the Lukuga, &c , and Corrected Map 


London. GEORGE PHILIP & SON? 32, Fleet Street. 








Now Ready, 8vo , pp 16, Wrappers, price xs. 


THE ANIMAL PARASITES 


OF THE 


° SUGAR CANE. 


By H. LING ROSH, 
© Late Mon Sec to the Mackay Planters’ Association, 


eLondon :@RUBNER & CO, Ludgete Hill. 
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NOW READY AT ALL LIBRARIES AND BOOKSELLERS’. 


UNDER THE RAYS , 
OF THE AURORA BOREALIS: 


In the Land of the Lapps and Kvens. 


By Dr. SOPHUS TROMHOLT. 
Edited by CARL SIEWERS. 


A Narrative of a Year's Sojourn and Travels in Lapland, Finland, and 
Russia With a popular entific Exposition of the Aurora Boreals. 
Illustrated with 2 Curoenn-tnthoutaphs; 150 Illustrations, anda Map 2 vols. 
large crown 8vo, price 3058 


OPINIONS OF THE PRESS. 


“ The result of his studies is embodied m these well-illustrated and never 
dull, though eatremely instructive, volumes There 3s an admirable digest of 
his researches on the nature of the Aurora, which is hkely to obtain a certain 
immortality for his book among ph gcists to whom Danish is a dead tongue 
"The geologist may Likewise ben t by dipping into tt here and there, and that 
useful class of people who like to know how other people live are safe to con- 
sult it without being disappointed But the sections which will probably be 
most generally read are those onthe Lapps Those who do not care to wen- 
der in search of more recondite authorities will find in the pages of this book 
a perfectly trustworthy summary. The digest of what is known regarding 
the Northern Lights 1s, perhaps, the best popular paper on the subject in any 
language The reputation of Dr Tromholt 1s a sufficient guarantee for the 
accuracy of his facts Altogether Dr Tromholt has written an agreeal le and 
welcome work ”— A thencenmt 


t The two volumes may be read with pleasure Their scientific value is 
considerable, and, seeing that they give the most minute account that has yet 
been published of the home hfe and habits of one of the few remaming 
savage poople of Europe, they will be welcomed by the general reader as 
heartily as by the scientist "—S¢ James s Gazette. 


“Mr Tromhoilt obtained a vast deal of information respecting the little- 
known people dwelling within the Arctic Circle . His book has many 
excellent illustrations of the people taken from hfe... One of the most 
interesting chapters is that which recounts the history of a strange religious 
movement which took place in 1845 Altogether, the book is very interesung 
reading, and presents an excellent picture of the manners and mode of life of 
the most primitive and little known people of Europe ”— Standard. 


“Everybody knows Mr Sophus Tromholt, by name at least, as the greatest 
authonty on the Aurora Borealis . <A work of the highest scientific value 
- . Nothing surpasses his descriptions of the Aurora Boreahs ’—Pacé 
Mall Gazette 

“Tt is long since we have read a more lively and attractive book of travels 
than ‘ Under the Rays of the Aurora Borealis.” ”—Leeds Mercury. 

As valuable to the general reader as the scientist Should be read by 
every mtending visitor to Northern Scandinavia ’’—Joney, 


*,* Arrangements are being made for the publication o, 
France, Germany, Holland, Spain, Sweden, Denmark, a 





this work in 
Norway. 


Also now ready at all Libraries and Booksellers’. 


A NATURALISTS’ WANDERINGS IN - 
THE EASTERN ARCHIPELAGO : 


A Narrative of Travel and Exploration. 
By HENRY O. FORBES, F.R.GS., 


e 
Fellow of the Scottsh Geographical Society; Fellow of the Zoological 
Society of London; Member of the Anthropological Institute of Great 
Britain and Ireland, Member of the Brush Ornithologists’ Union. Waith 
Coloured Frontispiece, numerous Illustrations from the Author’s Sketches 
and Descriptions, by Mr. Jobn B. Gibbs, and several Maps. Demy 8vo, 
cloth extra, 214. 


“ Extremely interesting ”’—S 4. James s Gasette. 


“Had Wallace not written that fascinating volume of his on the Malay 
Archipelago, Mr H O. Forbes' new and bulky work would be without 
ari .- In this delightful work, which cannot but awaken a ma 
naturalıst’s breast for leisure to follow in person the Author’s track through 
‘ the summer of the world.’ there is food for much consideration Tt is one of 
the pleasantest books of its kind published for some time ’’—Datly Telegraph 


“Will be mteresting and entertaining to the world of readers, and delightful 
to the naturalist. A coloured pictufe of a rare ey une bird forms 
the frontispiece, and the illustrations are excellent.” —Aorning Post. 


“A most mti and valuable book .. The oddest among all the 
odd facts here narrated is the existence of an outlying red-haired and blue- 
eyed race, islanded, as it were, in a mountam Colony in Timor, and surround- 
ed on every side by unlike dark Malayo-Papuan natives, who have only 
partilly intermarned with the light-skunned strangers.”""—Pall Mall Gasette 


LONDON 
Sampson Low, MARSTON, SEARLE & RIVINGTON, 
188, FLEET STREET, E.C 


June it, 1885] 
SUBSCRIPTIONS to “NATURE.” 
. s. dy 


Yeuly. 2... eee ee 
Half-yearly. . 2... 4. 
Quarterly... sees eee eee 7 6 
To the United States, the Continent, and all places 
within the Postal Union :— 


s d 
Veatlye we ee ee eu 30-6 
Half-yearly. 2... 1 ee ee ee 15 6 
Quarterly, 2... eee ee we ee 8B OO 





CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
kf. 
One-Eighth Page, or Quarter Column . . . o 18 


oook 


Quarter Page, or Half a Column Said, eer ESTS 
Half a Page, or a Column .......:+ 3 5 
Whole Page . 2... 2... ewe 6 6 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Btary of Socteties 


LONDON 


THURSDAY, June 11 

Rova. Society, at 4 30.—Bakeran Lecture—The Corona of the Sun: 
Dr. Huggins, F.R S. 

MATHEMATICAL SOCIETY, at 8.—On the Potential of an Electrified Spherical 
Bowl, and on the Motion of an Infinite Liquid about sucha Bowl A B. 
Basset.—Liaison géométrique entre les Spheres osculatrices de deux 
Courbes qui ont les mêmes Noi males prinapales: Prof, A. Mannheim 

SOCIETY or TELEGRAPH ENGINEERS, at 8.—Extraordinary Meeting —On 
the Calculation of Mains for the Distribution of Electricity: W H., Snell. 


FRIDAY, June 12 
ROYAL ASTRONOMICAL SOCIETY, at 8 


SATURDAY, June 13 
Prvsicat SOCIETY, at 3 —On a Companson between the Mercury Standards 
of Resistance issued È M Mascart with those of the Brinsh ciation : 
R T. Glazebrook, F.R S —On the Winding of Voltmeters* Piof. Ayrton, 
E R.S., and J Perry, F.R S —On the Specific Refraction and Dispersion 
of the Alums: Dr Gladstone, F.R S.—On the manner in which Light 
affects the Resistance of Selenrum and Sulphur Cells Shelford Bid: _ 
On the Error involved in Prof Quincke’s Method of Calculating Surface 
Tensions from the Dimensions of Flat Drops and Bubbles: A W. Worth- 





ington. 
Roya Botanic SOCIETY, at 3.48. 


TUESDAY, Tune 16. 

ZooLocicaL SOCIETY, at 8.30 —On a New Species of Psittacula ' Dr. G. 
Hartlaub.—On the Kamtschatkan Wild Sheep: Dr Guillemard, F 2.S.— 
On the Birds collected during the Voyage of the Yacht Marchesa. Part 
VI New Guinea and the Papuan Islands Dr Guillemard, F.Z S. 

Kino’s COLLEGE SCIENCE SOCIETY, at 8. 

STATISTICAL SOCIETY, at 7.45 —1ho Population of London, 1801-1881: R. 

7 Price-Wuliams, Mla Git 

WEDNESDAY, June 17 

RovaL MxTEoROLOGICAL Society, at 7.—Meteorological Observations 
made on a Trip up the Nile, February and March, 1885: Willam Marcet, 
F R §—The Mean Direction of Cirrus Clouds over Europe Dr H H. 
Hildebrandsson —On the Influence of Accumulations of Snow on Climate * 
Dr. A Woekoffi—Note on the Weather*of Januaty, 188° Charles 
Harding —Results of Meteorological Observations made in the Solomon 
Group, 1882-84 Liegt Alexander Le , R N.—Graphic Hygrometri- 
cal Table © David Cunningham, af wst.C E. 


THURSDAY, Junr 18. 
RoyAt SOCIETY, at 4 30 


LINNEAN SOCIETY, at 8 —Golfingia MacIntoshu, a New Sipumeulid Koin 
ce o 


the Coast of Scotland. Prof & Ray Lankester. —On the 
Articulated Lacticiferous Vessels in Hevea: D H. Scott 

CnresticaL Sociery, at 8 —Ballot for the Election of Fellows —On the De- 
compositiom and Genesis of Hydrocarbons at High Temperatures I. The 
Products of the Manufacture of Gas from Petroleum : Dr. Armstrong, 
F.R.S.and Dr. Miller —On the Non-Crystallsable Product of the Action 
of Diastase on Starch H. D Brown and G. H. Morns, Ph D —On the 
Decomposition of Carbon Dioxide at High Temperatures , Dixon. 
On the Cause of the Decrepitations in Samples of Explosive Pyntes. B. 
Blount.—On the Influence of Silcon upon the Properties of Cast Iron: T. 


Turner 


2 
INTERNATIONAL HEALTH EXHIBITION. 
DIVISION—EDUCATION. 


A PRIZE MEDAL AWARDED TO 
THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C., 


For Geological Collections for Science Teaching. 
Catalogues Post free. 
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SANDERSON & Co., 


Sole Unventore of the Solid CopperTape ° 


EIGHTNING CONDUCTOR 
In Continous Lengttis: without Joints, as supplied by them to HerMajesty’s 
Government and the Colonies ; the Italian Government, the Argentine Re- 
public, and other Foreign Governments , the Royal Courts of Justice, Strand, 
, „ the Houses of Parlament, &c. 

The Jury Commission, acting on the Reports of the Intervational Juries of 
the Health Exhibition, have awarded a Bronze Medal ın Class 26 to Messrs. 
SANDERSON & Co. for their Sold Copper Tape Lightning Conductors in 
Continnous Lengths, withOut Joints, and of Hig! nductivity Copper. 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C 
SECOND EDITION, 


GRIFFIN’S 





CHEMICAL HANDICRAFT. 


PRICE 4s. 74 POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Lilustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


Cc. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 





SPECIAL NOTICE—Sce the New Polarising Prism. 


Can be used over any A & B Eyepiece Strongly recommended for Lantern 
Work, will take m any Object Also see the New Erecting Microscope 
Any Obyect-Glass and any Eyepiece can be used withit. Itıs the only way 
of seeing the Objects in their right shape and form Maker of the est 
Nicol Prisms in axistence for the Late W. Spottiswoode, Esq, P RS , &c., 
&c , and for Frank Crisp, Esg , LL.B.. B A., &c-, &c. 


TRADE SUPPLIED WITH PRISMS. 





105,000 ACCIDENTS 
TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


Railway Passengers’ Assurance Company, 
64, CORNHILL. . 
ACCIDENTS OF ALL KINDS, 
Paid-up and Invested Funds, £260,000:~Premium Income, 235, 000- 
Chai: man HARVIE M. FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Ofice—8, Grand Hotel Buildings, Charing Cross ; 


OR AT THE 
Head Office—64, Cornhill, London, E.C, 
WILLIAM J VIAN, Secretary 


THE CELEBRATED 








JOHN Ce MONTGOMERIE,, 


Tam O'Shanter Stone Hone Works, Dalmore, 
shire, 


Tarbolton Station fs oO, 
Ay? e 
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Messrs. MACMILLAN & 00.8 NEW BOOKS. 


NOW RẸADY. FIFTH THOUSAND. 


TEXT BOOK OF GEOLOGY. - 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 
With numerous Illustrations, @ Second Edition, thoroughly Revised. Fifth Thousand. Medium 8vo, 28s 


x lvi 














SHORTLY. 


CLASS BOOK OF GEOLOGY, 


FOR THE USE OF COLLEGES AND SCHOOLS. 


3 BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 


BY THE ‘Sirs eae. 
3 PRIMER OF GEOLOGY. 


With numerous Illustrations. New and thoroughly Revised Edition. 18mo. xs. (Science Primers). 


PRIMER OF PHYSICAL GEOGRAPHY. 


With numerous Illustrations.. New and thoroughly Revised Edition. Waith Questions. 18mo. Is. (Scsence Primers) 





NEW VOLUME OF THE GOLDEN TREASURY SERIES. 


LYRICAL POEMS. By Atrrep, Lorp Tennyson. Selected and 


Annotated by FRANCIS TURNER PALGRAVE. 18mo. as, Gi. 
NEW BOOK’BY EDWIN A. ABBOTT, D.D. 


FRANCIS BACON: an Account of His Life and Works. By EDWIN 


A. ABBOTT, D.D., Author of ‘‘ Bacon and Essex,” Editor of Bacon’s ‘‘ Essays ;” formerly Fellow of St. John’ s College, 
Cambridge. Demy Bvo. 14s, 
NEW BOOK BY PROFESSOR MASSON 


CARLYLE, PERSONALLY AND IN HIS WRITINGS. Two 


Lectures By DAVID MASSON, M.A., LL.D., Professor of Rhetoric and English Literature in the University of 
Edinburgh. Extra Fcap. 8vo. 26, 62. 


LECTURES ON SOME RECENT ADVANCES IN PHYSICAL 


SCIENCE With a pein ‘Lecture on Force. By P. G. TAIT, MA, Formerly Fellow of St. Peter’s College, 
Cambridge, Professor of Natual Philosophy in the University of Edinburgh. Third Edition, Revised Crown 8vo. gs. 


FORENSIC FACTS AND FALLACIES: A Popular Consideration of 


some Legal Points and Principles.) By SYDNEY E. WILLIAMS, Bartister-at-Law. Globe 8yo. 45. 64, 


LESSONS IN een PHYSIOLOGY. By Tuomas H: 


HUXLEY, LL.D., P.R.S. Revised Edition. 


SUPPLEMENT TO EUCLID “AND” HIS MODERN RIVALS. By 


CHARLES L DODGSON, M.A, Student and late Mathematical Lecturer of Chmst Church, Oxford. Containing a 
Notice of Henrici’s Geometry, together with Selections from the Reviews. Crown 8vo, Sewed. Is 


THE ENGLISH CITIZEN SERIES. 
Edited by HENRY CRAIK, M.A. (Oxon), LL.D. (Glasgow), New VOLUME. 
JUSTICE AND POLICE. By F. W. Martianp. Crown 8vo. 35. 6d. 


DICKENS’S DICTIONARIES, 1885. 


New Volumes, 18mo, 1s each, paper covers ; or together, in cloth, 2s, 6d. 
DICKENS’S DICTIONARY OF THE UNIVERSITY OF OXFORD. 
DICKENS'S DICTIONARY OF THE UNIVERSITY OF CAMBRIDGE. 

In 18mo, paper covers, Is. ; cloth, rs. 6d. each, 

DICKENS DICTIONARY OF LONDON. 

DICKENS’S DICTIONARY OF PARIS. 

* DICKENS’S DICTIONARY OF THE THAMES. 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE, 
© Pubhshed on the ist of each Month. 18mo, rs. 


a E . MACMILLAN AND CO., LONDON. 
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WORKS BY THOMAS HENRY HUXLEY, LL.D, 


PRESIDENT OF THE ROYAL SOCIETY, &c., &c. : 
“pay aN ADDRESSES, AND REVIEWS. Seventh Edition.  8vo. 


ESSAYS SELECTED FROM LAY SERMONS, ADDRESSES, & REVIEWS. 


Second Edition. Crown 8vo. 


SCIENCE AND CULTURE, AND OTHER ESSAYS. Demy are 10s. 6d. 
CRITIQUES AND ADDRESSES. 8vo. tos. 6d. 


AMERICAN ADDRESSES, WITH A LECTURE ON THE STUDY OF 
BIOLOGY. 8vo. 6s. 6d. 


PHYSIOGRAPHY. An Introduction to the Study of Nature. With Coloured 


Plates and Woodcuts. New and Cheaper Edition. Crown 8vo. 6s. 6d. 


LESSONS IN ELEMENTARY PHYSIOLOGY. With numerous Illustrations. 
New Edition, Revised. Fcap. 8vo. 4s 6d. 


INTRODUCTORY PRIMER OF SCIENCE. 18mo. ts. 
HUME. Crown 8vo. 2s. 6d. (“English Men of Letters.”) 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 
BIOLOGY. By T. H. HUXLEY, LL.D., P.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ’s 
College, Cambridge. New Edition. Crown 8vo. 6s. 


MACMILLAN & CO., LONDON. 


WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 











OrFICES—II, QUEEN VICTORIA STRERT, E.C, WOoRKS—CADBY HALL, HAMMERSMITH Roan, W, 
Lamps. Fittings. Carbons. Battery Supplies. 
Dynamos. Switches. Wire. & Telephone Supplies. 
Accumulators. Safety Junctions. Instruments. Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


PRIZE MEDAL] ā HARVEY & PEAK, HEALTH 
AWARDED [By Appointment tothe Royal Institution of Great Britatn, | EXHIBITION. 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


. MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
« OF IMPROVED PATTERN. 
Wlustrated Catalogue, Revised Edition, per post 8d. 


WALL PAPERS FREE FROM . ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—11o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prire Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National! Health Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


° a I- SEOEL E. 
In Oasks, 12/6 p 9 gals. In Bottle, 3/8 per qoz. gurl. Pts.* 


4 * Bottles charged 2, doz , and allowed at the same rate if returned , but they 

must be for with the se 

a Neither sugar, aeccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the “S, N” Stone it ıs Brewed entirely from the finest Malt and 

Ks Hops; it 1s, too, more hopped than Stout 1s generally, therefore, besides being very 

W nutritious, it ts an excellent Tonic and particularly suited m mvalids, ladies nursing, or 


anyone requiring a good strengthening a beverage. “Sound Numtious” 
and very much recommended by Medical men, 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 
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- SMOKE ABATEMENT INSTITUTE 
SANITARY INSTITUTE OF GREAT BRITAIN. 


THe GounciL oF THE Parkes Museum 


Wil hold in the 


MUSEUM, 744, MARGARET STREET, LONDON, W., 


EXHIBITION 
OF THE LABOUR-SAVING APPLIANCES OF 
MR. THOMAS FLETCHER, 


OF WARRINGTON, 
Commencing MONDAY, JUNE 8th, 
And Ending SATURDAY, JUNE 27th, 1885. 











PRACTICAL DEMONSTRATIONS OF 
COOKERY, LAUNDRY WORK, AND GENERAL DOMESTIG APPLIANCES 


Will be given DAILY at 3 pm. and ọn MONDAYS, WEDNESDAYS, and 
SATURDAYS, at 3 and 7 p.m. 
-by 


MISS- YOUNG, 


Holding the Diploma of the Northern va rhining School of Cookery (Liverpool Section), 
+. i 





THE SPECIAL VALUE QF .THIS EXHIBITION WILL BE FOUND IN THE FACT 
THAT LADIES WILL OBTAIN PRACTICAL INSTRUCTION AND INFORMATION 
ASe TO THE” MANAGEMENT AND WORKING OF ALL THE APPLIANCES FOR 
LABQUR-SAVING BY A KADY WHO IS FULLY EXPERIENCED IN THE ACTUAL 
WORKING OF-THE WHOLE OF THE APPLIANCES IN DAILY USE. 


Pyinted by Ricnarp Cray anD Sons, at 7 and 8, Bread Street Hill, Queen Victona Street, in the City rene a Published by 
MacmipLan AND Co. at the Office, 29 and 30, Bedford Street, Covent Garden.—Tuorspay, June xz 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


* To the sohd ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 





-—=s— 








No. 816, VOL. 32] 


THURSDAY, JUNE 18, 1885 


[PRICE SIXPENCE, _ 
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PATENT INDESTRUCTIBLE 
GAS COOKING 
RANGES. 


These are the most efficient and 
economical Gas Cooking Ranges 
ever made, PERFECTION in 
COOKING can now be guaranteed. 

They are to all intents and 
ABSOLUTELY IND RUCT- 

LE, and will at the same time 
Ty. olan all prods, and at 

s do y, and at 
LESS THAN one the cost of 
Arts’ GOLD 
ey Rest SEATS SOD 
and th GOLD HEDAL of The 
Health Exhibition were both 
awarded for 
DEANE & CO.’S EXHIBIT of 
FLETCHER’S STOVES as “The 
Best Application of Gas to Heating 
and Cooking in Dwellings ” 

The arho e s FLETCHER aar 

naces, Forges, Blow-pipes, tos 
gamers Fires, Ranges, Washers, Bath and 
+ Water Heaters, &c, &c., can always be seen in action in Dzane & Co.’s 
how Rooms, 

All Orders Carriage paid to nearest Station, Discount for Cash, 


COMPLETE ILLUSTRATED LISTS FREE. 


DEANE & CO. (wii Sr) LONDON BRIDGE. isz 


FLETCHER'S 






BROWNING’S BINOCULARS. 


Me eS g 





THE “ECONOMICAL” FIELD GLASS. 
This Binocular has achromatic object-glasses 1} inches in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid feather sling case, price FA 55, sent free. 


Niustratal Catalogue of Bmoculars post free. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 





‘RIBBON*SECTION CUTTING. 


t The Cambridge Scientific Instrument Company have designed a new and 
simple Microtome for cutting continuous Ribbons of Sections of Microscopic 
Preparations on the plan first adopted by Mr. Caldwell The new instrn- 
ment~has the advantage over the original pattern of dispensing with the 
endless band altogether, and consequently not only avoiding trouble 
of Irfting the senes of Sections from the razor, but of allowing them to 
fall on to th® slide in their proper postion for mounting. Prce of the 
Microtoma, 465 5s. 

The C8mpany are appointed Agents for the Microscopes of Zeiss, a supply 
of which is kept in stock. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
j Cambridge. 


MEMORY and SUCCESS.—What contri- 


butes to success? A good memory.—What causes failure in life? A 
biain from Prof. Loisette’s DIS- 


NEVER FORG NG—using none of the “Links,” “Pegs,” 
Localities,” or ‘ Associations” of Mnemonics. Lost memories re- 
stored—the worst made good, and the best better. Any dook learned in 
one prading. Prospectus POST FREE gi opinions of Mr. 
RICHARD A. PROCTOR, Dr. ANDREW WILSON, and others 
who have studied the System. A Day Class in Never Forgatting and 
for Cure of Mind-Wandering commences every Monday at 3p m. An 
Evening Class Tuesday at 8 p.m. Lectures in Famihes of the 
Nobility; also taught thoroughly by POST. Prof. LOISETTE, 37, 
New OXFORD STREET (opposite Mudie's) W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S 


(PATENT) SUNSHINE RECORDER. 


PRICE £3 38. 
NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT Maxuns 
TO THE QUEEN, 
HOLBORN VIADUCT. 


Branches :—-45, Cornhill ; 
122, Regent Street, London. 


Lllnstrated Description Post Free. 
SS 
NEGRETTI & ZAMBRASS 
Large Ilustrated Catalogue, 


° 600 Pages, 
1200 pgravings, 
Prce sG. 
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VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 


3 PROFESSORSHIP OF ENGINEERING. ¢ 


Applications are invited for a new Chair of En serng, Salary £375 
a Year, together with two-thirds of the Fees derived from Studenta he 
Professor will be required to commence work at the beginning of OCTOBER 
next. 

Applications with Copies of Testim‘nials to be sent not later than JULY 5 
to the College Registrar, who will «upply full particulars on inquiry. 


UNIVERSITY COLLEGE OF SOUTH 
'. WALES AND MONMOUTHSHIRE. 


An ASSISTANT LECTURER in MATHEMATICS will be AP- 
POINTED in SEPTEMBER (Supend, 4100 per annum). Candidates 
must send in applications, with testimomals and references, not later than 
AUGUST 27. 

For farther information apply to 

Cardiff, June 12, 1885 





IVOR JAMES, Registrar. 


UNIVERSITY COLLEGE, BRISTOL. 


PROFESSORSHIP OF EXPERIMENTAL PHYSICS 
DEMONSTRATORSHIP OF EXPERIMENTAL PHYSICS. 


Phe COUNCIL invite Applications for the Chair of Eaperimental 
Physics ; Salary £ with a Share of the Students’ Fees Also for the Post 
of onstrator anne 475 Applications, with Testimonials, to be sent 
not later than JUNE as. 


For further information apply to 





ALFRED E. STOCK, Registrar. 


CITY AND GUILDS OF LONDON 
. INSTITUTE. ` ' 
CENTRAL INSTITUTION. 


Summer Courses of Lectures and Laboratory Instruction for TECHNI- 
CAL TEACHERS and others to be held in the Institute's New Buildings 
in EXHIBITION ROAD 

I. On the Teaching of GEOMETRY in its TECHNICAL APPLI- 
CATIONS— k 
By Prof O Henricr, LL D., F RS, commencing on Monday, ene 22. 
II On the TESTING of MATERIALS of CONSTRUCTION, 
with some Appli ations to the DESIGN of MACHINERY— 
By Prof W.C U IN,MICE Sommeadng on Monday, July 6. 
III On the Teaching of ELECTRICAL ENGINEERING— 

By Prof W E Ayrton, F RS, commencing on Monday, July 20 

Courses II. and III , consisting of Lectures and Laboratory Instruction, 
will be illustrated by one or more DEMONSTRATIONS in the Inter- 
national INVENTIONS Exhibition. 

Each of the above Courses will extend over two weeks, from ro till 5 daily, 
Saturdays rae ea 
IV. CARRIAGE BUILDING— 

Three Lectures by G A Tururr, Esq., on June 29 and 30, and July 2, at 
7pm 

V..PLUMBING— 

Four with Demonstrations, by W R Macurg, Esq., on July 

6, k 9, and 10, at 7 p.m. 
egistered TEACHERS of the Institute may, on application to the 
Director, te admitted to any of these Courses without payment of fees. 

For further details, and for Syllabuses of the several Courses, apply at 

Gresham College, E C, or at Exhibition Road, S W. 


PHILIP MAGNUS, Director and Secretary. 


WANTED, ARTICLES for PERIODICAL 


on Botany, Geology, and Astronomy.—Letter to J. A. C., Presford 
House, Derrington, near Stafford 


HOW & COS 
Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application. 


WALKER'’S SPECIFIC GRAVITY BALANCE FOR’ ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LANP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, “Dolexites, Basalts, Tachylites, Trachytes, 
Andesitgs, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Lime- 
stones, &c.. price zs. 6d. each, 


JAMES HOW & CO.. 73, FARRINGDON” Street, LONDON. 











Co;y your Circulars, Plane, Sketches, Music in attractive 
(Lithographic) Style bf the 


AUTOCOPYIST. 


Black, Red, &c, From vos, As the handwriting is faithfully 
repiccyced, Cimulars are mere «effective n by any other system 
Ordinriy pers and fluidink used, eamly worked by a lad See rt. 

e e j 


The AUTOCOPYIST CO., 72, L ndon Wall, London. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM. 


who has last week sent to his subscribers Chætogaster Limnæi, with 
drawing and descnption He has also sent out Leptodora hyalina, Lo- 
phopus crystallinus, Paludıcella Ehrenbergi, Spongilla Ruviatilis, Syncoryue 
frutescens, Clava squamata, Cordylophora lacustris, Notommata b onus, 
Asplanchna Ebbesborni Naw hamnata, Hydrodictyon*utmecularum ; also 
Hydra, Vorticella, Amo:ba, Crayfish, and other Specimens for (Huxley and 
Martin’s) Biological Laboratory work. . . 

Weekly Announcements will be made in this place of Organisms T. B is 
supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in course af Six Months for Subscription of 41 18, 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Ten Parts,1s each. 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, &c, &c At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD. WEIGHT 9 On, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MAT IX, 
PYROMORPHITE (very RARE FORM), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 

Lists on Application. Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES. 
— BLOWPIPE CASES AND APPARATUS. Catalogues free, 
SAMUEL HENSON, 


277, STRAND, LONDON. 
Opposite Norfolk Street. 


SANDERSON & Ço., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 





In Continuous Len , without Joints, as suppled by them to HerMajesty’s 
Government and the Colonies ; the Italian ernment, the Argonne t 
ce, Strand, 


public, and other Foreign Governments ; the Royal Courts of J: 

the Houses of Parliament, &c. i $ 

Tha Jury Commission, acting on the Reports of the International Juries of 

the Health Exhibition, have awarded a Bronze Medal in Class 26 to Messrs. 

SANDERSON & Co. for their Solid Copper Tabe Lightning Conductors to 
Continuous Lengths, without Joints, and of High Conductivity Copper. , 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 
SECOND EDITION, g 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREB. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. . 


Cc. D. AHRENS, 
PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 








SPECIAL NOTICE—See the New Polarising Prism. 


Can be ned over any A & B Eyepiece. Strongly recommended for Lantern 
Work: will teke in any Object Also sea the New Erecting Microscope. 
Any Object-Glass and any Eyepiece can be used withit. Itis the only way 
of seeing the Objects in their might shape and form. Maker of the ae 
Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., i 
&c., and for Frank Crisp, Esq., LL.B.. B A., &c., &c. 


TRADE SUPPLIED WITH PRISMS, 


Fune 18, 1885 | 
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Sales dp Auction. 


THE GOODWIN COLLECTION OF CURIOS. 


MR. J. C. STEVENS will SELL by AUC- 
TION, at his Great Rooms, 38, King Street, Covent Garden, on 
TUESDAY, June 23, at half-past 1a precisely, the Goodwin Collection 
of Curios, consisting of Carved Wood and Stone War Clubs, Green 
Stone Adzes, Spears, Bows and Arrows, Throwing-Sticks, Javelins with 
Obsidian pomts, Shields, Model Canoes and Paddles, curious carved 
Ceremonial Staffs and Canoe Ornaments, Drums and other Musical 
Instruments, Pipes, Kangaroo Fishing, and other Nets, Head and 
Body Dresses, Shell, Teeth, Feather, and other Ornaments, Natıve 
Cloth Skulls, &c, &c, from New Guinea, Fiyi, Richmond River, 

- N.S W., Torres Straits, Queensland, Great Pa Gulf, Motu Motu 
Distnct, Kavar, and other parta, collected by Mr A P. Goodwin 


On view Day prior from ro till 5, and Morning of Sale, and Catalogues had 








HIGHLY IMPORTANT SALE OF SCIENTIFIC APPARATUS. 
MR. J. C. STEVENS has received Instruc- 


tions, ın consequence of altered arrangements at St. Thomas's Hospital, 
to SELL by AUCTION at his Great Rooms, gf, King Street, Covent 
Garden, early in July, the fine Collect on of Phy: Apparatus, the 
roperty of Dr Sronz, consisting of Quartz, Spar, and other Pnsms, 
Toenialnss; Uniamal and Biaxmal Crystals, several Polariscopes, a 

large Nicol’s Prisms, Telescopes, Microscopes, Gas-Engunes, 
and othe: valuable property. 


Fwther particulars ın future Advertisements. 


MINERALS AND STONE 
IMPLEMENTS. 


MR. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to bis large Series of 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 


N B—These Collections obtained the Prine Medal, 1862 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 

Mineralogist and Expert in Precious Stones, 

204, REGENT STREET, LONDON, W. 


EDWARD WARD has pleasure in an- 
nouncing the issue of a new Micro-Slide of Zouphyte, with tentacles 
out, in the special manner so well known to his numerous pairons, 








w 


Plumularia similis s.. se «. (post-free) 2 8 
Also, quite new — . 

Gorgonia verrucosa (polype stained) ,, 2 2 

Podalirus typicus (Spectre Shrimp) _,, zs 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER 


PATERSON & COOPER, 

76, LITTLE BRITAIN, LONDON, E.C, 
Electric Light and Power and Telephone Engineers. 
Now Electric Light Catalogue, post free 15. 

PATERSON & COOPER beg to give notice that they have disposed of 


the Philosophical, Educational, and Eaperimental Part of their Business to 
Messrs. J and T MAYFIELD, 41, Queen Victoria Street, E.C. 


SCIENCE AND ART DEPARTMENT 


50 PER CENT. GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 


[503 








AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to be made supplied by 
. THOMAS J. DOWNING, 
Geologist, &c., 


8, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century). 
INTERNATIONAL» HEALTH EXHIBITION. 
DIVISION—EDUCATION. 

A PRIZE MEDAL AWARDED TO 
THOMAS D. RUSSELL, 

78, NEWGATE STREET, LONDON, E.C., 


For Geological Collections for Science Teaching. 
Catalogues Post free. 





Just published. Price ar 6d. ry 
NEW COMMERCIAL PLANTS 
AND DRUGS, No, 8. 


š By T. CHRISTY, F.L.S., &e 


Contains important information on the Kola Nut; Fermentation o 
Produce; Sorghum Sugar; Nutmegs, with Illustrations; New Fibre 
Extra Process, ; Cınchonamine; Sethia acuminata; Boldo; 
Devildora; Eperua falcata; Papayotin; Solanum, with Illustrations: 
Cedron Seed, Hydrocotyle Asatica; Alveloa, Euphorbia pilubfera, 
Curcas purgans ; Cashew Nuts, &c., &c. 


London : CHRISTY & CO., 155 Fenchurch Street, E.C 





Just Published, ° 
JOHN WHELDON’S 
NATURAL HISTORY CATALOGUE, 


CONTAINING UPWARDS OF goo BOOKS AND 
PAPERS RELATING 10 ENTOMOLOGY. 
Sent on Receipt of Two Stamps. 


58, GREAT QUEEN STREET, LONDON, WC. 





CAMERON’S AFRICA, 
Just published, handsomely bound in cloth, price 12s da 


ACROSS AFRICA. 
By VERNEY LOVETT CAMERON, C.B., DC.L, 
Commander Royal Navy, Gold Medallist Royal Geographical Society, & 


With numerous Illustranons New edition. With new Chapters on the 
Congo State, Recent Travel, the Lukuga, &c , and Corrected ap. 


London: GEORGE PHILIP & SON, ja, Fleet Street. 





Just Published, Free by Post for Two Stamps. 


NATURAL HISTORY & SCIENTIFIC 
BOOK CIRCULAR, No 65 —Recent Purchases and New Works — 
Botany, CONCHOLOGY, ENTOMOLOGY, FISHES, MAMMALIA, ORNITH- 
OLOGY, ASI RONOMY, Cuemisrry, Execrriciry, GEOLOGY, MATHE- 
MATICS, Optics, MaTEoRoLocy —WILLIAM WESLEY & SON, 
28, Essex Street, Strand, London 





SECOND ANNUAL Issuz, PRICE 7s. 6d. 


Year-Book of the Scientific and Learned Societies 
of Great Britain and Ireland. 


COMPILED FROM OFFICIAL SOURCES. 


. Giving LISTS of the PAPERS read during 1884 before Societies engaged 
in Fourteen Branches of Research focada the ROYAL SOCTENTES 
of LONDON and EDINBURGH, ROYAL DUBLIN SOCIETY, 
BRITISH ASSOCIATION, &c, and all the Jeadin CHEMICAL, 
BIOLOGICAL, PHYSIOLOGICAL, MICROSCOPICAL PHYSICAL, 
and GEOLOGICAL Societies), with the NAMES of their AUTHORS, 
and other Official Information. ARRANGED FOR REFERENCE 

“ Tho Year-Boox or Socre11£$ meets an obvious want, and promises to 
be a valuable work of reference,”—A ¢hénansn 

t Invaluable to all ppaged in the t ofscience "Western Mercury 

*," Copies of the FIR ISSUE. He} an ACCOUNT of over 500 
Socenes, their HISTORY, ORGANISAT ON, and CONDITIONS of 
MEMBERSHIP, with a Last of all the leading Societies throughout the 
World, and oe ang the groundwork of the Series, may still be had, price 7s, 6d. 
NAMES or ANNU. SUBSCRIBERS received by the PUBLISHERS, 


London CHARLES GRIFFIN & CO., Exeter Street, Strand. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c —C HERBERT, Enghsh and Foreign Bookseller, 319, 
Goswell Road, London, E C Catalogue free onreceipt of two stamps. 
Libraries, Old Books, and Parchment purchased. ` 














NP edge; no hygabug about this. C 
in Hones for Axes, Hedge Knives, Razors, Penknives, and Plane Irons, &c, 
Honourable Mention, Paris Exhibiton, 1878, and Bronze Medal, London 


JOHNZC, MONTGOMERIE, ° 
Tam O’Shanter Stone Mone Wols Ts nce, Takde Statin REO, 


Ayrthize. e [so 
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BAEDEKER’S TOURIST’S GUIDE BOOKS. 


Ilustrated with numerous Maps, Plans, Panoramas, and Views. 
ramo, cloth. 


LONDON AND ITS ENVIRONS, including Excursions 
to < Brighton, the Isle of Wight, &c. With Four Maps and Fifeen | 


BELGIUM AND E HOLLAND. With Twelve Maps | 

THE RHINE, FROM ROTTERDAM TO ) CONSTANCE. 
With Twenty- nine Maps and Twenty-one Plans 

NORTHERN GERMANY. With Thirty -two Maps 
and Forty-one Plans 

SOUTHERN GERMANY, AUSTRIA, HUNGARY, 
SND TR TRANSYLVANIA. With Thirteen Maps and Twenty-eight 


THE EASTERN ALPS. With Twenty-five Maps, 
Twelve Plans, and Seven Panoramas 

NORTHERN ITALY. With Fiftsen Maps and 

CENTRAL ITALY AND ROME. With Eight Maps, 
Twenty-nine Plans, and e Panorama of Rome. 

SOUTHERN ITALY AND SICILY. “With Twenty- 
four Maps and Sixteen Plans 


NORWAY AND SWEDEN. With Twenty-one Maps 


and Nine Plans 


PARIS AND 118 ENVIRONS, With Ten Maps and 
SWITZERLAND. With Thirty-two Maps, Ten Plans, 


and Nine Pansramas 7s. 

LOWER EGYPT, with the Fayfim and the Peninsula 
of Sina: With Sixteen Maps, Thirty Plans, Seven Views, and Seventy- 
six Vignettes 168 

PALESTINE AND SYRIA : Handbook for Travellers, 
uh Bighteen Maps, Forty three Plans, a Panorama of Jerusalem, and 

THE TRAVELLER'S MANUAL OF CONVERSA- 

TION, m English, German, French, and Itanan. New Editon. 3s 


Third Edition, ni enuei Re-wntten, r2mo, with Two Maps, a Plan of 
Funchal, and a View of the Coast, cloth 7s 6d 
MADEIRA: its Climate and Scenery. A Handbook 
for Tnvalids and cther Visitors With Chapters on the Fauna, Flora, 
Geology, and Meteorology By JAMES YALE JOHNSON 


THOROUGH GUIDE SERIES. 


Edited by M J B. BADDELEY, BA, and C, S. WARD, MA. 


THE ENGLISH LAKE DISTRICT. By M. J, B. 
BADDELEY, Third Edition 
tional Maps, all tinted to show Elevations. ss, 

“ Excellent ° — Times 

THE HIGHLANDS OF SCOTLAND, as far as Lairg, 
Lochinvar, and Stornoway. By M. J. B BADDELEY. Third Edition 
With Thirty Maps and lans, general and sectional, 'Lwenty of the 
Maps tinted to show Elevations 6s. 

NORTH DEVON AND NORTH CORNWALL, with 
a Full Description of Exmoor By C. S. WARD. Second Edition (1884) 
With Ten Maps, general and sectional, and Plan of IMracombe. 3s. 

“ Marked by all the best features of the senes ’’—T ates 

THE PEAK DISTRICT OF DERBYSHIRE, Ao. 

py M. J. = PAPDELEY, Third Edition. With Maps. general and 


«Will be hearaly welcomed by by all those who contemplate a tour in the 

picturesque Derbyshire country.’’—Pall Mall Gasette. 

THE NORTHERN HIGHLANDS AND ISLANDS, 
from Inverness and Gairloch to the North of Shetland. By M. J B 
BADDELEY. Second Edition With numerous Maps, tinted to show 
Klevations. 4s. 

“Yn all respects equal to its predecessor (‘The Highlands‘), both ın the 
precision and accuracy of its information and in the number and excellency 


of its maps.” — Times - 

THE "EASTERN COUNTIES: Watering Places, 
Cathedral Cines, and other Places of Interest By C S. WARD With 
‘Twelve Maps and Plans 2s 6d 

hae alae) all the information the occasional visitor or tourist can 


SOUTH DEVON AND SOUTH CORNWALL, with 


a Full Descriptien of Dartmoor and the Scilly Isis P (on S. WARD 
aod Pe “J p BADDELEY. Second Edition. ith Fourteen Maps 


NORTH Y WALES. —Part I. Chester, Rhyl Llandudno, 
Bangor, Llanrwst, Bettws-y-Coed, Carnarvon lanferis, Beddgelert, 
Genniog sections. By M. J.B BADDELEY, B.A, and C, S 

TARD, ALA. With Maps and Plans by J. BARTHOLOMEW. 1884. 


NORTH WALES. Part O. Shrewsbury, Llangollen, 


Bab Dolgelly, Barmouth, Machynlleth, ard Abe Oak th. By M 
DELEY, BA, and C S. WARD, M.A. th Maps and on 


by J. BARTHOLOMEW 1885 3r 


With One General and Thirteen Sec” 





Just ready, pp 400, Bvo, cloth, 7s 6d, poft-free 


MEN, WOMEN, AND PROGRESS. By the late 
SADLA HOSKEN WOODWARD, Author of a Bitter to Sweet End,” 


This book deals with the “Woman Question” in aK its aspects It is 
written in the form of a Senes of Discussions, with a Story running h 
the work and unitmg the whole. Its object 18 tọ advocate certain m 
needed reforms 

CoxTENTS —Women’s Rights and Men’s Wrongs—A Strong-Minded 
Woman—The Educanon of Women—The Employment of Women-- Women’s 

“íf Sphere Bag gl Equahty of the Sexes—Some Socal Problems—-Women’s 
Su al Disabilities —A Mistake—Women ang Evolution — 
o 


BIOLOGIA-CENTRALI-AMERICANA: or, Contribu- 
tions to the Knowledge of the Fauna and Flora of Mexico and Ce) 
Edited b Gopstan and O Sarvin Zool 
Section, Parts I to PEXVETT. zach ars, Botanical Section, Parts 
XVIII, each ras 6d. Detailed Prospectus on application. 
AUDOIN’S EXPLICATION SOMMAIRE DES PLAN- 
CHES D'OISEAUX DE L'EGYPTE ET DE LA SYRIE PUB. 
PA SAVIGNY Edited by A Newron London, 1883 8vo 
BARTON’S FRAGMENTS OF NATURAL HISTORY 
OF PENNSYLVANIA. Edited by O Sanvin. London, 1883 4to 35. 
DESFONTAINES’ MEMOIRE SUR QUELQUES NOU- 
VELLES ESPÈCES D'OISEAUX DES CÔTES DE Pa BIE, 
Edited by A. NaewToNn London, 1880 4to, with Sixteen Plates 
FORSTERS ANIMALS OF HUDSON’S BAY. Edited 
by Px L Sciatzr London, 1882. 8vo as 
FORSTER’S CATALOGUE OF THE ANIMALS OF 
NORTH AMERICA, OR FAUNULA AMERICANA Edited by 
Pa. L Scratgzr. London, 1882 8vo as 64 
LEACH’S SYSTEMATIC CATALOGUE OF THE 
SPECIMENS OF THE INDIGENOUS MAMMALIA AND 
BTRDS IN. TREGE BRITISH MUSEUM Edited by O SALVIN 
LICHTENSTEIN'S CATALOGUS RERUM NATURA- 
LIUM pe O Edited by F Du Cane GODMAN 
London, 1882. 8vo 
SCOPOLT'S ORNITHOLOGICAL PAPERS FROM HIS 
“DELICIÆ FLORÆ ET FAUNÆ INSUBRIC 
Newton London, 1882 4to Boards 
SIR ANDREW SMITH'S MISCELLANEOUS TANE: 
THOLOGICAL PAPERS, Edited by O. Satvin. London, 1880. 


Royal 8v 
TUNSTALLS ORNITHOLOGIA BRITANNICA. 
London, 1880 8vo. Boards d. 


Edited by A. Newrow. 

VIEILLOT’S ANALYSE D'UNE NOUVELLE. ORNI- 
THOLOGIE ÉLÉMENTAIRE, Edited by H. SAUNDERS. London 
1883. 8vo Boards. 

WAGLER’S SIX ‘ORNITHOLOGICAL MEMOIRS, 
FROM THE‘ a ie ces by Pu. L Scrater London, 788; 
Royal 8vo. Boards 4. 

BOOTH (BE, T.) ROUGH NOTES ON THE BIRDS 
OBSERVED DURING TWEN ARs SHOOTING AND 
COLLECTING IN THE BRITISH teres. With plates from 
Sree Eea from specimens in the Anthor’s collection. Parts L to 

(This work will be aay ce Ton Parts, each containing eight hand- 


colo plates, with text. 
GARROD (ALFRED HENRY, M.A., F.R.S), 
LLECTED SCIENTIFIC PAPERS? Royal 8vo, 546 pages, 
aes seven plates and portraim. £2 2$. 
HIERN (W. P.) O CONDE DE FICALHO MEMORIA 
SOBRE ALGUMAS PLANTAS DA AFRICA CENTRAL COLLI- 
GIDAS PELO MAJOR SERPA PINTO. Lasbon, 1883 4to as 6d 


HOOKER (W. J.) SPECIES FILICUM; being a De- 
scription of all known Ferns, particularly of such as exist in the Anthor’s 
* Yerbanum,” or are with sufficent accuracy described in works to 
which he has had access, accom ed with numerous Figures Five 
vols 8vo, with 304 plates. Cloth, gilt £3 138 6d. 


SEEBQRM (HENRY) A HISTORY OF BRITISH 
RDS, with Coloured Illustrations of thar Eggs. To be completed 
in nae parts. 8vo Parts I.—V. now ready co cach £r is. @ 


TWEEDDALE—THE ORNITHOLOGICAL WORKS 
OF ARTHUR, Ninth Marquis of Tweeddale, Fellow of tho Royal 
Society, President of the Zoological Society of London, Fellow of the 
Linnean Soctety, and Member of the Bnitish Ornithologists’ Union. 
Edited and Revised by R 
Biographical Sketch of the Author, by W. Howard 
volume Royal to. 724 pages, with portrait. £2 8s. 

LEGGE | CAPT. W. V.) A HISTORY OF THE BIRDS 

LON No labour has been spared to make this work useful to 
TA Eia, -naturalıst and an ornament to the library. A handsome quarto 
plume of about goo pages of text, with thirty plates coloured by 


FORBES (W. A.) SCIENTIFIC PAPERS. Royal 8vo.,, 


with twenty-six plates, some coloured £1 


T 


G. Waraaw Raasay, together with a 
ussel. Ono 





DULAU AND CO,, 37, SOHO SQUARE. 
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Halfyearly. S, eaaa ee T4 6 
Quarterly, i o y e a aa ee 6 
To the United States, the Continent, and all places 
wishin the Postal Union :— 





Tae o eee a Raana aae 
Half-yegrly. 2... 2 we eee e I5 OG 
Gui She ky eS 
Diary of Societies 


LONDON 


THURSDAY, JUNE 18 : 

Roya. Society, at 4 30 —The Action of Tidal Streams dunng Diffusion 
of Salt and Fresh Water. Part II.- T Andrews.—The Removal of 
Micro organisms from Water’ Dr P. Frankland —A Memoir introductory 
to a General Theory of Mathematical Form’ A. B. Kempe, F.R S.—On 
the Influence of Temperature on the Heat of Dissolution of Salts in 
Water’ Prof. Tilden, F R.S.—On Radiant Matter Spectroscopy. Part 
IT Samarium. W Crookes, F.R.S.—Regional Metamorphism Prof. 
Prestwich, F.R S —The Vortex Rizg cory of Gases: Prof J. J. 
‘Thomson, F R.S —And other Papers. 

LINNEAN Society, at 8 —Golfingia MacIntoshu, a New Sipumceulid from 
the Coast of Scotland: Prof E Ray Lankester.—On the Occurrence of 
Articulated Lacticiferous Vessels in Hevea D H Scott 

Cuenca Socigty, at 8 —Ballot for the Election of Fellows —On the De- 
composition and Genesis 'of Hydrocarbons at High Temperatures I The 
Products of the Manufacture of Gas from Petroleum Dr Armstrong, 
F R.S., and Dr. Miller —On the Non-Crystalhsable Product of the Action 
of Diastase on Starch H D Brown and G H Morris, Ph D —On the 
Decomposition of Carbon Dioxide at High Temperatures © H. B. Dixon. 
--On the Cause of the Decrepitations in Samples of Explosive Pyntes: 
B. Blount.—On the Influence of Silicon upon the Properties of Cast Iron: 
T. Turner 

Universiry COLLEGE CHEMICAL AND Puysicat SoLIETY, at 4.—Some 
Notes on Hygiemc Analyns : C. E Cassal, F LC, F.C S. 


MONDAY, JUNE 22. 
ROYAL GEOGRAPHICAL SOCIETY, at 8.30.—On the Countries and Tribes 
bordering on the Koh-i-Baba Range: Lieut -Gen. Sir Peter S. Lumsden, 


K.C.B 
TUESDAY, [UNE 23 - 
PuvsicaL Soctery, at 3.—On the Specific Refraction and Dispersion of the 
Alums: Dr Gladstone, F R.S.—On a Form of Standard Daniell Cell, 
and its Application for measuring e Currents, and a Note on the 
Phenomenon of Molecular Radiation ın Incandescent Lamps: Prof. J. A. 
eming. 3 

ANTHROPOLOGICAL INSTITUTE, at 8 —Exhibition of Objects of Ethno- 
logical Interest from Polynesia’ Lady Brassey —Exlubition of Ethnologi- 
Objects from New Ireland: Miss North —Exhthbıtion of Australian 
Implements: Carl Lumholtz.—On the Physical Charactenstics of the 
Natrves of the Solomon Islands: H B. Guppy, M B, F.GS.—On the 
Sakais : Abraham Hale.—Notes on the Astronomical Customs and Religious 
Ideas of the Chokitapia or Blackfeet Indians: M. Jean L’ Heurena —Ub- 
servations on the Meaican Zodiac and Astrology Hyde Clarke.—On the 
Primary Divisions and Geographical Distnbution of Mankind: James 


Dallas, F.G. 
WEDNESDAY. JUNE 24 
Gro Locican Socigry, at 8.—-Supplementary Notes on the Deep Boring at 
Richmond, Surrey: Prof. John W Judd, F.RS. and Collett Homers- 
ham —On the Igneous and Associated Rocks of the Breidden Hills in 
* East Montgomeryshire and West Shropshire: W W Watts —Note on 
the Zoological Pomtion of the Genus Microchosius, Wood, and its apparent 
Idenuty with ba bac Leidy R Lydekker, B.A —Observations on 


some imperfectly known Madreporane from the Cretaceous Formation of 

England. R. F. Tomes.—Correlations of the Curlomty-Shop Beds, 

Canterbury, New Zealand: Capt F W. Hutfon.—On the Fossil Flora of 
‘or in ola: Constantin n von Ettingshausen. 


SATURDAY, JUNE 27. 
Rovar BOTANIC SOCIETY, at 3.45. è 


DOMESTIC MOTOR 


(DAVEY’S PATENT). 





The most economical small motor for 
pumping water and driving small machinery. 
Cost of fuel one farthing per horse power per 
hour. 


7» IN USE FOR ELECTRIC LIGHTING. 


See Exhibits at Stand No. 1195, West Annexe, 
and also in the Electric Lighting Department, 
Inventions Exhibition, London. 


Catalogues on Application. 


HATHORN, DAVEY, & C0., LEEDS. 
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TEXT-BOOK OF ENTOMOLOGY. 


By W. F. KIRBY 
(Of the British Museum), 
Large Square 8vo , haMisomely bound, with over 650 Drawings, 15. 

“It is, in fact, a succinct Encyclopædia of the subject Plain and per- 
spicuous in language, and profusely illustrated the insect must be a rare one 
indeed whose genus--and perhaps even whose species—the ieader fails to 
determine without difficulty The woodcuts are so admirable as almost 
to cheat the eye familiar with the objects presented into the belief that it is 
panne upon the colours which it knows so well Advanced entomo- 
ogists will obtain Mr. Kirby's fine volume as a handy b ok of reference: 
the student wil buy ıt as an excellent introduction to the science, and as an 
absolutely trustworthy text-book.” —Knotuledge, June 5, 1885 


CLAUS’ AND SEDGWICK’S 
ELEMENTARY TEXT-BOOK OF 
ZOOLOGY. e 


By W. CLAUS, 


Edited by ADAst SEDGWICK, M.A., Fellow and Lecturer of 
Tumty College, Cambridge. Assisted by F. G. HEATHCOTE, 
B.A., Trinity College, Cambridge. 
Src110Nn I —Genernl Introduction and Protozoa to Insecta. 4gr Woodcuts 
Demy 8yo. 615 pages and ious Indea, ars 

Section II —Mollusca to Man ow ready, 16s 

‘* It would be hard to find a better introduction to practical z ology. oe 
We shall be greatly rised if this does not become čke text-book in all 
schools and colleges "—Kxotvled, . 

“At once our leading teat-bsok "—Glasgow Herald > 

“The first volume has a most masterly general introduction to the study of 
zoology. We would lay especial Weight en the illustrations of this work, 
which contains as nch a supply of well-drawn, well-engraved. and well- 
selected figures as ever man desue The volume is adourably printed, 
and the whole enterprise reflects the greatest credit.”—Zoologist 


Thick Demy 8vo, cloth, 16s. 
BIBLIOGRAPHY, GUIDE, AND 
INDEX TO CLIMATE. 


By ALEX. RAMSAY, F.G.S. 


“The plan has been to thoroughly search each paper or work [of the last 
four centunes} and arrange its contents under specific headings classified in a 
definite order The indices are very complete, and refer to subjects both 
in the Bibliographies and the Notes u will be a most valuable addiuon 
to every scien public, and reference-hbrary "Saturday Review. 


BY B. PEREZ, With Introduction by 
JAMES SULLY, M.A. 


THE FIRST THREE YEARS OF 
CHILDHOOD. 


Crown 8vo pp. xxxli.—ag6, cloth, pnce 4s 6d. 

PRINCIPAL CHAPTERS ‘—Faculties before Burth-—First Impressions—First 
Perceptions—Instincts—Sentiments—Veracity, Imitation, Creduhty—The 
Will—Attention, Memo: Association, Imagmatsn—Judgment, Abstrac- 
tion, Comparison, tion, Reasoning, Errors and Ilhusions--Eapres- 
sion and guage— Musical Sense, Sense of Beauty, Constructive Instinct 
—Dramatic Instinct—Moral Sense. 


CRUISE OF H.M.S. “ALERT.” 


FOUR YEARS IN PATAGONIA, POLYNESIA, 
AND MASCARENE WATERS. . 


By R. W.e COPPINGER, M.D’ 
Staff Surgeon on board H M S. Alert 
New and Cheaper Edition, with all the Original Illustrations. 
e Reny 8vo, 6s 

“The importance ofthe Alerts ing operations can hardly be over- 
rated, . . . He1sa close and accurate observer .. . Prominently interest- 

ing among modern books of travel.” —Acadevty. e 
jaro page attests his method and practical famuliarity with the faun® 
and flora of tropical and temperate chmes "—Saturday Review 


SWAN SONNENSCHEIN AND CO., . e 
PATERNOSTER SQUARE. A 
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‘WOODHOUSE & RAWSON 


SUPPLIERS OF*ALL ELECTRICAL APPLIANCES, 


O¥FICES—II, QUEEN VICTORIA STREET, E.C. Works—Capsy HALL, HAMMERSMITH Roap, W. 


Lamps. Fittings. Carbons, Battery Supplies. 
Dynamos. © Switches, Wire. & Telephone Supplies. 
Accumulators. Safety Junctions. Instruments. Electric Bells. 


SOLE MANDFACTURERS ÔF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIBIES INVITED. 


SS. EY. Sep =x. 

In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 

* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
#4 must be paid for with the Ye 

Pi Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 

yg the manufacture of the “S. N.” Stout; it is Brewed entirely from the finest Malt and & 

Hops; it 1s, too, more hopped than Stout 1s erally; therefore, beads beng very 

Q autritious, it is an len Tonic and particuiar, y muted for, valı arenes page or ¥ 

yy anyone requiring a good strengthening beverage. It is a “Sound Nutntious” Tonic, 

and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON. 8.W. 


PRIZE MUDAL HARVEY & PEAR, HEALTH 
AWARDED [By Appoiniment tothe Royal Institution of Great Britain,] EXHIBITION 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FO: 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Wlustrated Catalogue, Revised Edition, per post 8d. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators Special Prise Medal, Sanitary Institute, 
Award of Merit, Internetionel Medical and Sanitary Congress Silver Medal, National Health Society, 13 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. * 




















Now Keady, Medium Buo, Price 23s. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA 
By T. LAUDER BRUNTON, M.D., D Sc., F.R.S., 
Fellow ofthe Royal College of Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Baytholomew’s Hospital 
Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examine: in the University of Edinburgh, 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. 





BY THE SAME AUTHOR. In the Press, : ‘ 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT 
® This work contains, in addition to the Lettsomian Lectures, roel of other Papers by the Author on simular subjects. 
Demy 8vo. 
7 MACMILLAN & CO., London. 


THE CHEMISTRY ‘OF THE SECONDARY BATTERIES Ol 


PLANTE and FAURE. By J. H. GLADSTONE, Ph.D., F.R.S., and ALFRED TRIBE, F.Inst.C., Lecturer o 


Chemistr# at Dulwich College. Crown 8vo. 25. 6d. i [“ Nature” Serres. 
‘The Tittle volume is a valuable contribution to our knowledge of secondary batteries, and deserves to be widely circulated. ”- 


Evectrical Review. kat : n 
“Tt ddes not need many wordsto commend this clear and practical little volume to all whom it may concern.” —Athengum. 


° . MACMILLAN & CO., LONDON, W.C. 
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Messrs: MACMILLAN & €0,’S PUBLICATIONS. 





NOW READY, FIFTH THOUSAND. 


$ TEXT BOOK OF GEOLOGY. 


BY 
ARCHIBALD GEIKIE, F.R.S., 


Director-General of the Geological Survey of the United Kingdom, 


os With numerous Illustrations. Second Edition, thoroughly Revised. Fifth "Thousand. Medium$vo. 28s, 


fens 





SHORTLY. 


CLASS BOOK 


OF GEOLOGY 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY : 
; ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 
Fcap. 8vo. i 


BY THE SAME AUTHOR, 


PRIMER OF GEOLOGY. 


With numerous Illustrations, New and thoroughly Revised Edition. 


PRIMER OF 


18mo. Is. (Science Primers). 


PHYSICAL GEOGRAPHY. 


With numerous Illustrations. New and thoroughly Revised Edition. With Questions. 18mo. Is. 


(Science Primers), 





MACMILLAN AND CO., LONDON. 








AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION.- 


ADVANTAGES. 
tst. They present Faithful Representations of the Subjects. 
end. Printed on the pe of the Book itself, mounting not required, 
3rd. For Editions of 1000 and under they are cheap. 

Employed by the Trustees of the British Museum and by the Learned 
Societies ; also by many of the leading Publishers. 

Amongst the. Works recently done, or at present in the press, may be 
cited: rady Brassey's “Tahiti”; Prof Gardner’s “The T of Greek 
goe”; oanpiele Practice of ma entat Turning j Audsley’s 

roamental Arts of Japan” ; er's “Spet Anal ” s Burgess’: 
“ Archæological Survey of India” Ep a Palmer: a Memoir” ies 

Of this last work the 4 themewst says :—'' This book is admirably illus- 
pia by fourteen autotype reproductions from lovely and charactaristlo sepia 

wings.” 





FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 


74, NEW OXFORD STREET 
(Twenty Doors West of Mudie’s Library). 
THE NATIONAL GALLERY. 
Now ready 
The First and Second issue of Autotype Copiesof the most celebrated paintings 
in this Collection. Price ras each. 
Prospectus and Catalogue free by zt on appheation to MANAGER, the 


AUTO COMPANY. 





Complete in Three Volumes. 
TURNER’S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by Rev. Stoprorpy Brooke, MA 
An ILLUSTRATED Pampa.teT, with. Press Notices from the Times, 
Atheneum, Academy, Portfolio, Art Journal, &c., free per Post. 
Fine dri Catalogue, 166 pages, price Sixpence, free per Post. 


THE AUTOTYPE COMPANY, 





° 74, NEW OXFORD STREET, W.C. 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 -@ 8vo, with occasional Illustrations. 
Conducted by C G. Barrer, J. W. Doucras, R. McLACHLAN, F.R.S. 
E Savunpers, F L S., and H. T Srarmron, F.R.S. 

Thu Magazine, commenced in 1864, contains standard articles and notes 
on all anes connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the Jone number in each year. 

Vols I. to VI. (strongly bound in cloth) may be »bvained by purchasers of 
the entire set to date, at the ‘increased price of ror each; the succeeding 
vols. may be had ad or together, at 77 each 

London: JOHN VAN VOORST, 1, Paternoster Row. 

fol B.—Communications, &c., should be sent to the Editors at the above 

address, 








On the rst of every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Januns BRITTEN, F. L.S., British Museum. 

Cowrmwrs:—Onginal Articles by leading Botantsts.-Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s 3d Subscription for One Year, payable ın advance, 122, 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, B.C. 


NORTH BRITISH AGRICULTURIST: 
the only Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

r The AGRICULTURIST 18 published every Wednesday RESTAN as 

for the Evening Mails, and contains rts o e princi tish an 

Irish Markets of the week. is 

Thespecial attentionof Land Agentsis directed to the AGRICULTURIST 
as one of tie best existing papers for Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 

TST prat elass media for roe that Class. blein ad 

Price 3d. By post Annual Su ption, payable in advance, 14. 
LOI ih Steet Edinburgh ; and 145, Queen Victoria Street, . 

ndon, $ 

Money Orders payable to CHARLES ANDERSON, Jun., Edinburgh. 


MINERALS AND FOSSILS. 


SINGLE SPECIMENS OR COLLECTIONS. 


EF. E BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon, and L.S.A. Lond. 
Successor to the late R. TALLING. 


180, BROMPTON ROAD, 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S. Kensihgton. 


re | 
SIX *PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Geological Collectio: pecially adapted for Teaching as supplied to Science 
ad Art Dopartdent eod Seed by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. é 
ROCK SECTIONS AND ROCK SPECIMENS: . 
The Largest Variety in England. 
New Catalogues and Lists og application to— 
JAMES R. GREGORY, . 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 








® 


. 
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ASTRONOMICAL TELESCOPES. 


FINEST POSSIBLE QUALITY. 
2łin. Wray Lens, best mounting, &c., &c. £5 o | 3}¢in. Wray Lens, best mounting, &c., &c. £15 156 
2¢in. ‘do, > do. > do. - 47 to | 4in. do. do. do. £25 0 
3in. do. do. do. £12 10 | 4hin. do. do. do. #40 o 
THE STUDENT’S EQUATOREAL, with glin. lens, our own make, 3 Eyepieces, &c,, Equatoreal Stand *... £12 12 O 
e New Illustrated Catalogue, 3 stamps. ' 
THE “SOLARGRAPH,” SER ap Camera, with Instantaneous Shutter, and an adaptor to fit it to any 
telesco e for Photographic Solar Spots, &c., complete- .. oe s 7 se Sf Me on pa 2 
E MERVEILLEUX ” ł plate, complete dry plate apparatus I 
“LE MERITOIRE” 4 plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &c., &e. a II 
THE “ INSTANTOGRAPH, ” with best lens, instantaneous shutter, screw motion totail board, and avery recent 
improvement .. eee orie wa ü L2 2 0 
Ilustrated Photo Catalogue ; 2 i stare 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 


THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS, AWARDS: WOVEN WIRE MATTRESS. 

TEN GP A : 

PRIZEMEDALS, 
FOURTEEN 

CERTIFICATES 
OF MERIT 








oog 














THE The leading peculiarity of this Mattress is thea unique com- 
The principle of arrangement permits the tree movement ‘Excelsior ’bination of a woven wire central portion with helical 
of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, givin 
of complete isolation of each, and effectually drevents «+s Matlock” advantages possessed by no otHer make. e heli 
depression in the centre, springs obviate the tendency in all woven wire mattresses 
— BED-RESTS.t6 become hollow and so cause sleepers to roll into the 
THE “EXCELSIOR” & “MATLOCK” COUCHES. middle of the bed. 


Retailfrom Cabinet Makers, Upholsterers, &c. Illustrated Descriptive Circulars and Price Lists from 


CHORLTON & DUGDALE, MANCHESTER. tsz 


OBJECTS FOR THE MICROSCOPE, 


d 





: 
Fungus of Favus, chorion Schonleinii oe I F Eggs of House Fl ` A o 
Ziver Spots (Chloasma) M Cros poron furfur rt 9 | Secuon of Spine o Echinus ... wt 6 
Acarus of Itch, Male and o Section of Brighton Chalk—Shells and Organic Remains : in situ k r 0 
Do. Eggan d Larvæ on one “slide” T o Ringworm of the Head, showing its effect on the hair . oe xr 6 
Section through Finger 23 and Nail of Monkey... x9 Human Flea, Pulex irmtans, Male and Female on one Slide 2 a o 
Six Slides to ulustrate the anatomy of the Bunter Prawn; including Anatomy ofa Leaf, 9 pieces on one Shde ... 2 6 
Eyes and Rostrum, Squame, Antennules, Tail Plates, Ambulatory i amiples es of Blood on Bae shes: from >Ian, Bird: Fish, Shake, | & Frog . 5 o 
Foet and Swimmorets, a most valuable Set ... 8 ndian Mosquito 3 o 
re 


6 er 
The Stokes-Watson Spark Apparatus, to show the Combustion of Metals by Electric Spark with the Mic or Micro- Spectrogeupe, as exhibited befo: 
the Royal Society, Price £2 2s., or, complete with Coil and Batt op tos. 
40,000 first-class specimens illustrative of every branch of stu y- 
WATSON & SONS’ inch Homogeneous Immersion Objective, £5 5s  *a* This Glass is unsurpassed at the price 
NEW CLASSIFIED LIST of OBJECTS, including the recently acquired Stock of Mr. E. WHEELER, late of Holloway. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 


Either of the above sent post free to any part of the world, on aplication to 
W. WATSON & SONS, OPTICIANS TO HER MAJESTY'S GOVERNMENT, 


313, HIGH HOLBORN, LONDON, W.C. EstAsuisHEep 1837. oe 


fo THE*QTTO” GAS ENGINE. is oy 


CONSUMPTION of GAS guaranteed to 7 ie 
be 25 to 75°/. less than ANY: other AIN 
Gas sete per brake horse-power. 















CROSSLEY’S PATENT TWIN ENGINES— 
Impulse every Revolution. 
The steadiest running Gas ĘĶngise yet made. 
CROSSLEY’S PATENT SELF-STARTER— 
The Safest, Simplest, and Best. 


CROSSLEY’S NEW VERTICAL ENGINES— 
Requiring little Ground Space. 


: OVER 15,000 DELIVERED. 
CROSSLEY BROS., Limited, Manchester. Specat 4 H.P. OTTO ENGINE INDICATING UP TO 2 H,P. 


London: 24, Poultry, E.C. Glasgow, 19, Renfield St. LARGELY USED IN PRIVATE HOUSES FOR EVEGTRIC LIGHT. [s: 
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AMATEUR PHOTOGRAPHY. 





MAWSON ez SWAN 


MANUFACTURERS OF PHOTOGRAPHIC DRY 
PLATES, COLLODIONS, VARNISHES, AND CHEMICALS, 


Have REMOVED their London Store 
From WATLING STREET, 


To 
FARRINGDON STREET, 
” (Adjoming MARCUS WARD, & CO) 


31, 





HEAD OFFICE ~ 
MOSLEY STREET, NEWCASTLE-ON-TYNE. [s04 


MEMORY and SUÇCESS.—What contri- 


butes to success? A good memo „What causes failure in life? A 
oor memory: —What can all obtain from Prof Loisette’s DIS- 
VERIES A good m memory—THE PHYSIOLOGICAL ART OF 
NEVER FORG NG—using none of the ‘‘Links,” “Pegs,” 
Localities,” or “ agen oget of Mnemonics Lost memories re- 
stored—the’ worst made good, and the best bettor. Any dook learned in 
one re Prospectus POST FREE opinions of Mr 
RIC "A. PROCTOR, Dr_ ANDRE ON, and others 
who have studied the System A Day Class in Never Forgetting and 
for Lure of Mind-Wandering commences svory very Monday at ap 3p-m An 
Evening Class ey Sent at 8 Ay m. amılies of the 
Nobility; also taught thoroughly by Post. Prof. LOISETTE, 37, 
New Oxroxp STREET (opposite Mudie’) W.C. 


WANTED.—“ NATURE” at Half Price 
Three Days after Publication T Address ARISTOTLE, care of Lister's 
Library, 113 and 113, Hammersmith Road. 











VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 


PROFESSORSHIP OF ENGINEERING. 


Applications are Invited for a new Chair of E ng, Salary 
a Year, together with two-thirds of the Fees derived from Students. iH 
Professor will be required to commence work at the beginning of OCTOBER 
next. 
Applications with Copies of Testimonials to be sent not later than JULY 5 
to the College Registrar, who will supply full particulars on inquiry. 


BROWNING’S AMATEURS SET 


OF cha TROR ETH APPARATUS 





shown in the ving, Complete in Case, price £2 5s. 
FULL ILLUSTRATED CATALOGUE OF PROTOGRARHIC APPARATUS SENT FREE 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 
NEGRETTI AND ‘ZAMBRA, 


SOLE MAKERS OF 


ay SUNSHINE RECORDER. 


PRICE, £3 38. 
NEGRETTI 
ZAMBRA, 


iFIC INSTHENENT Marens 
~> TO-THE QUEEN, 
HOLBORN. VIADUCT. 


Branches 45, 


Cornhill; 
122, Regent Street, London 


Liustratéd Description Post Free. 
Marcin 


NEGRETTI & ZAMBRA’S 
Large Tlustrated Catalogue, 
600 Pages, 
1200 Engravings, 
Price 54. g6et 





JORDAN’S 









Por Dry-Plate Shdtogtcnny: comprising every Article 
Engra 
Scere. 
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KING’S COLLEGE, LONDON. 


CURATORSHIP OF THE ANATOMICAL MUSEUM. 
This Appointment is now vacant. For mnformation apply to if 
J. W. CUNNINGHAM, Secretary. 


CITY AND GUILDS OF LONDON 
INSTITUTE, 
CENTRAL INSTITUTION. 


Summer Courses of Lectures and Laborato Instruction for TECHNI- 
CAL TEACHERS and others to be held in the Insutute’s N ildi 
PEE okt APP 

à the ing of GEOMETRY in its TECHNICAL ~ 

ae “CANONS a Ic APPLI 

y Prof O. HENRIC, D , F R S , commencing on Monday, June 22 

II On the TESTING of MATERIALS of CONSTRUCTION, 
with some Applications to the DESIGN of MACHINERY— 

By Prof W. C. U IN, MICE, commencing on Monday, July 6. 

III On the Teaching of ELECTRICAL ENGINEERING— 

By Prof. W. E AYRTON, F.R.S , commencing on Monday, July 20 

„Courses II. and IJI , consisting of Lectures and Laboratory Instruction, 
will be illustrated by one or more DEMONSTRATIONS in the Inter 
national INVENTIONS Exhibition 

Each of the above Courses will extend over two weeks, from xo till 5 daily, 


Sanftdays excepted 
IV. CA AGE BUILDING— 
Three Lectues by G. A Turorr, Esq., on June 29 and 30, and July 2, at 


7pm. 
V, PLUMBING—? 

Four Lectures, with Demonstrations, by W. R. MAGUIRE, Esg., on July 
6, 7 9 and Io, at 7 p.m g 

Registered TEACHERS of the Institute may, on application to the 
Direto on, be samittod to an ot these Courses without payment of fees 

‘or er de and for uses of the several Courses, apply at 

Gresham College, E C, or at Exlubition Road, S.W. ed 


PHILIP MAGNUS, Director and Secretary. 


OPEN SCHOLARSHIPS in NATURAL 


SCIENCE of tho value of £100 and £60 arded uall; 
OCTOBER at St, Thomas's Hospital Metal Sete “Albert Embank- 
ment, - 


For particulars apply to Mr. G. RENDLE, Medical Secretary. 
W. M. ORD, Dean 


EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons, 


s. 
Plumularia similis .. .. .. (post-free) 2 8 
Also, quite new :— 
Gorgonia verrucosa (polype stained) ,, 232 
Po typicus (Spectre Shrimp) ,, 132 


EDWARD WARD, 449, OXFORD STREET, MANCHESTER. [503 


PATERSON & COOPER., 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers, 


New Electric Light Catalogue, post free xs 


PATERSON & COOPER beg to give notice that they have di ed of 
the Philosophical, Educational, and Expermmental Part of their Business to 
Messrs. J and T. MAYFIELD, 41, Queen Victoria Street, E C. 


SCIENCE AND ART DEPARTMENT 


so PER CENT GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to be made supplied by 


THOMAS J. DOWNING, 
s Geologist, &c., 
8, WHISKIN STREET, LONDON, E C. (oyer Querter of a Century). 




















INTERNATIONAL HEALTH EXHIBITION. 
DIVISION--EDUCAWON S 
A PRIZE MEDAL AWARDED TO 
. THOMAS D. RUSSELL, 
73: NEWGATE STREET, L@NDON, E.C. 


For Geqlogical Collections for Science Teaching. 
Catalogues Post free. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM. 


who has last week sent to his subscribers Plumatella repens, with drawing 
and description. He has also sent out Leptodora hyalina, Argulus foliaceus, 
Argulus coregoni, Macrothrix roseus, Moma rectirostris, Lophopus crystal- 
linus, Spongilla finviatils, Asplanchna Ebbesbormi, Mellcerta ringens, 
Volvox globator, Hydrodictyon utniculatum ; also Hy Vorticella, Amocba, 
Crayfish, and other Specimens for (Huxley and Martin’s) Biological Labora- 
tory wor! 

eekly Announcements will be made Jn this place of Organisms T. B, is 


supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubesin course of Six Months for Subscription of £1 18.5 
or Twelve Tubes for tor 6d. 
Portfolio of Drawings, Ten Parts, 1s. each. 


ICROSCOPIC OBJECTS FOR HIRE, 
Histological, Botanical, Geological, bythe best Mounters Let 
out on most moderate terms Particu of B. WELLS, Dalman 
Road, Forest Hill. [302 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, &c., &c, At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 ot, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (very rarn rors), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES, POLISHED AGATES and LABRA- 
DORITES 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


same 
Lasts on Application. Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 


277, STRAND, LONDON. 
Opposite Norfolk Street 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 











Geological Collections especially adapted for Teaching as lied to Science 
ogia Art Department, and ased by all Lacnirers and Teachers in 
t Britain, &c. 


New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 

The Largest Variety in England. 

New Catalogues and Lists onapplication to— 
JAMES R. GREGORY, ` 

88, CHARLOTTE STREET, FITZROY SQUARE, LONDON 

Established a7 Years in London, 


HOW & COS 


Geological Transparencies for the Lantern. 


Descriptive Catalogue on Application, 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS. 
AND MINERALS. 
HOW & CO’S POCKET MICROSCOPE LAMP, 8s. 6d. 

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, ‘Dolerites, Basalts, Tachylites, ‘Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 15. 6d. each, 


JAMES How & CO., 73, FARRINGDON STREET, Loxon. 








Ld 
Copy your Circulars, Plans, Sketches, Music in attractive 
(Lithographic) Style by the 


AUTOCOPYIST. 


Black, Red, &c From zor. As the handwriting is faithfully 
reproduced, Circulars are more effective than by any other system 
Ordinary pens and fluid ink used, easily worked by a lad. See it. 


The AUTOCOPYIST CO., 72, London Wall, London 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, & —C HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, E C Catalogue free on receipt of two stamps 
Litranes, Old Books, and Parchment purchased. 
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Sale by Auction. 


HIGHLY IMPORTANT SALE OF SCIENTIFIC APPARATUS. 


MR. J.C. STEVENS has received Instruc- 
tons, in consequence of altered arrangements at St. Thomas’s Hospital, 
to SELL by AUCTION at lus Great Rooms, 38, King Street, Covent 
Garden? on Friday, July 3, at half-past twelve precisely, the fine 
Collection of Physical Apparatus, the property of Dr STONE, consisting 
of Quartz, Spar, and other Prisms, Tourmalines, Uniaxial and Riaxi 
Crystals, several Polariscopes, a pair of large Nicol’s Prams, Telescopes, 
Microscopes, Gas-Engines, Lathes, and other valuable property. 


On view after 2 the day prior and Morning of Sale, and 
alogues had. 


CROLL’S “CLIMATE AND TIME.” 
A Few Copies Only Remaining. 
Messrs. W H. ALLEN & CO., Waterloo Place, S.W. 


THE ENTOMOLOGIST’ S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 es 8vo, with occasional [Dustrations. 
Conducted by C. G, BarrETT, J. W. Dovaras, R. McLaczran, F.R.S. 
E, SAUNDERS, F.L S., and H. T. Srarnton, F.R.S. 

This Magarine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with ths June number in each year. 

Vols I, to VI. (strongly bound in cloth) may be obvained by purchasers of 
the entire set to date, at the increased price of 10s each; the succeeding 
vols. may be had separately or together, at 7s. each, 

London: JOHN VAN VOORST, 1, Paternoster Row. 
aa &c., should be sent to the Editors atthe above 














AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES. 


rat They present Faithful Representations of the Subjects. 
and. Printed on the paper of the Book itself, mounting not required, 


Amongst the Works recently done, or at present in the press, may be 
Tat cvs dner's “The Types e 


cited: Lady Brassey’s ' Tahiti” ; f, Gar of Greek 
Coins” ; wea Bel re pera Ornamental Toming j, Audsley’s 

Ornamental Arts of Ja; ; "s ectral Analysis’ ess’ 
tt Archæological Survey of India” ; Samuel Palmer: a Memoir? n073 
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ARTISTIC DECORATION OF THE HOME, 
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AUTOTYPE FINE ART GALLERY, 
“74, NEW OXFORD STREET 
Cet Doors West of Mudie’s Library). 
T NATIONAL GALLERY. 
Now ready . 
The First and Second issue of Autotype Copies of the most celebrated paintings 
Prospectus and Gukslogue beasts poe Jr eopitation to MANAGER, th 
an ogue free t on application to e 
FAULOTYPE COMPANY. z 


Complete in Three Volumes, 
TURNER'S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by Rev. Sroprorp Brooke, M A 
An ILLUSTRATED PAMPHLET, with Piess Notices from the Times, 
Athenanm, Academy, Portfolio, Art Journal, &c., free per Post. 
= Pins Art Catalogue, 166 pages, price Sixpence, fres per Post. 
THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, W.C. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Oes and Railway Companies throughout 
re. * 

It wntes almostinstantly Full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied atthe 

Ta cleanly to use, and not liableto Blot moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons. Farring- 
don Street ; W. Epwarps, Old Change; F, Newszry & Sons, Newgate 
Street; J. Austin & Co, Duke Street, Liverpool; and to be had of all 


Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 
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R. FRIEDLÄNDER & SOHN, 
Berlin N W , Carlstrasso rr, ° 
NATURAL HISTORY & NATURAL SCIENCE BOOKSELLERS, 
Established since 1827 ° 
Largest Stock of the whole Literature of Natural History and the 
Exact Sciences 


Apply for Clasmfied Catalogue in 25 (each one special department of 
science}. price 6d each, Just lished +—Part XIII. Vertebrata, Vermes, 
Echinodermata, Coelenterata, Spongiæ, Protozoa, 66 pp (containing more 
than 2600 works agi papers). 





Now Ready, a New and much Cheaper Edition of 
MR. FRANCIS GEORGE HEATH’S POPULAR WORK, 


THE FERN WORLD. 


Jllustrated with all the Onginal Coloared tae and Woodcuts, Small 8vo. 
oth, 6s. 


London: SAMPSON LOW, MARSTON, SEARLE & RIVINGTON. 


CAMERON’S AFRICA. 
Just published, handsomely bound in cloth, price res. 6a 


ACROSS AFRICA? 
By VERNEY LOVETT CAMERON, C.B., D.C.L., 
Commander Royal Navy, Gold Medallist Royal Geographical Society, &c. 


With numerous Illustranons New edition. With new Chapters on the 
Congo State, Recent Travel, the Lukuga, &c., and Corrected Map. K 


London: GEORGE PHILIP & SON, 32, Fleet Street. 








SECOND ANNUAL ISSUE PRICE 7s. 6d. 


Year-Book of the Scientific and Learned Societies 
of Great Britain and Ireland. 


COMPILED FROM OFFICIAL SOURCES, 

Giving LISTS of the PAPERS read during 1884 before Societies eng 
in Fourteen Branches of Research Segre) the ROYAL SOCIE 
of LONDON. ROYAL DUBLIN_ SOCIETY, 
BRITISH ASSOCIATION, &c, and all the leading CHEMICAL, 
BIOLOGICAL, PHYSIOLGGICAL, MICROSCOPICAL, PHYSICAL, 
and GEOLOGICAL Socteties), with the NAMES of their AUTHORS, 
and other Official Information. ARRANGED FOR REFERENCE. 

“ The YEAR-Book oF SocrETins meets an obvious want, and promises to 
be a valuable work of reference "A thenccum, | 

t ofscience "Western Mercury. 


“ Invaluable to all orn ed in the 

*,* Copies of the F RET ISSUE, giving an ACCOUNT of over goo 
conse, their HISTORY, ORGANISAT ON, and CONDITIONS of 
MEMBERSHIP, with a List of all the leading Societies throughout the 
World, and eG the groundwork ofthe Series, may stall be had, price 7s, 6d. 
NAMES or ANNUAL SUBSCRIBERS received by the PUBLISHERS. 


London’ CHARLES GRIFFIN & CO., Exeter Street, Strand. 


LA SEMAINE FRANGAISE: a Weekly 
Scans fae eds Never Brice ad, rough: Bookselern ond ai 
the Railway Bookstalls. Office, 441, Strand, W.C. 


LA SEMAINE FRANÇAISE : Journal Français pour 
PAngleterre : Politique, Li ture, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par Ia poste, aj¢@ , en timbres poste. Abonne- 
ment franco par la poste—un an, ros. 10d. ; six mois, 5s, ga. Prix sa 
chez tous les hbraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
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readers who may to study contemporary French from all ts cf 
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It certainly merits success.”-—Grafphic. 
Terus OF SUBSCRIFTION:— t. d 
Three Months... ae on - on æ 2 9 
Six 1 en ne w æ e ow 5 5 
Twelve ,, oe ~ ~ w oe e Oo 10 


e P.O O. payableto A. Crisgin. 
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Diary of Socteties 
LONDON 
SATURDAY, JUNE 27. 


PHYSICAL SOCIETY, at 3.—On the Specific Refraction and Dispersion of the 
Alums: Dr, Gladstone, F.R.S.—On a Form of Standard Daniell Cell, 
and its Application for measunn e Currents; and on the Pheno- 
menon of Molecular Radiation in nean escent Lamps; and on Problems in 
Networks of Conductors : Prof. J. A. Flemng, D.Sc —On Lecture Experi- 
ments on Colour Mixtures Gas Abne Es E R S —On the Stream 
Lines of Moving Vortex Rin; Kes of O F Lod Lodge, D Sc.—On the Thermo- 
electric Position of Carbon . 

Rovar Botanic SOCIETY, at 3. Pi 


MONDAY, JUNE 29. 


RoyaL GEOGRAPHICAL Society, at 8.30 —A x Joumey through the Somali 
Country tothe Webhe Shebeyli: F. L Jam 


FRIDAY, JOY 3 
‘GEOLOGISTS’ ASSOCIATION, at 8 





105,000 ACCIDENTS 
TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


Railway Passengers’ Assurance Company, 
64, CORNHILL. 
ACCIDENTS OF ALL KINDS. 


Bristol. 





Paid-up and Invested Funds, £260,000%~Premium Income, £235,000. 
Chaiman s è. HARVIE M. FARQUHAR, Esq. 
West-End Ofice—8, Grand Hotel Buildings, Charing Cross; 
OR AT THE 

WILLIAM J VIAN, Secretary. 
FRY’S GOLD MEDAL, 
“Pure Cocoa.”—Cuas, A. 
CO COA Camron, Analyst for Dublin. 
TORDART, Analyst for 
Nineteen Prize Medals Awarded. 
NON-MAGNETISABLE WATCHES. 
te recommendation of W, Crooxzs, Esq., F.R.S , and as exhibited at the 
Electrical Exhibition 
Only Addresses +~~6x, Strand, and 34, Royal Exchange, London. 


Apply to the Clerks at the Railway Stations, the Local Agents, or 

Head Office—64, Cornhill, London, E.C, 
CALCUTTA, 1884. 

wiv tonan amare EX TRACT 

WATCHES which cannot bs f MAGNETISED,” constructed at 

» Paris. 
E. DENT & CO., "Makers of the Primary Standard Timekeeper of the 
Royal O Greenwich. 
N.B.—Watches can | e converted to this plan, 


SANDERSON &'’ Oo., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 


In Continuous without Joints, as s, assoppll Hed bythemto HorMaj 

Government and the Colonies ; ernment, the Argentine 

public, and other Foreign G greranepis the K tha Royal C Courts of Justice, Strand, 
The Jury Commissi ESTA th s Repos of the T ternatlonal Juries of 

e Jury Com on, on the of the In 

the Health Exhibition, have awarded e Bronre Medal in Class 26 to Messrs. 

Sanprrson & Co. for thelr Solid er Tape Lightning reap rm peas in 

Continuous Lengths, without Joints, and of Hig: ishmi € Copper. 


LEADENHALL HOUSE, 107, LEADENHALL STREET, E.Ç. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 








SPECIAL NOTICE—See the New Polarising Prism. 


Can be used over any A & B Eyepiece. Strongly recommended for Lantern 

Taki will take in any Object Also see the New Erecting Microscope. 

Object-Glass and any Eyepiece can be used withit. Itis the only way 

ot ectar the Objects in ‘hele right shape and form, Maker of the est 

Nicol Prisms in existence for the Late W, Spottiswoode, Esq, P R.S , &c, 
&c., and for Frank Crisp, Esq , LL.B.. BA &e., &e 


TRADE SUPPLIED WITH PRISMS 





THE CELEBRATED 





Is masivit for Gardeners’, Forester’, Farmers’, Joiners’, and Amatenr! 

ane It requires no ou. Sharpen with a spittle or water. *Puts on a keen, 

edge; no bum about this. Has stood the test of 100 years. Cut 

in ones for Axes, He (Eure Dators, Penknives, and Plane Irons, &c. 

Honourable Mention, Paris Exhibition, 1878; ani Bronze Medal, Lovdon 

International Exhibition, 1884. Ask your ronmonger or other retail bonuse 
to get you one, and give my address; if he won't, drop me a note, 


JOHN C. MONTGOMERIE, 
Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S O. 
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In Fcap. 8vo, Price qs. 62. 


ELEMENTARY LESSONS IN THE 
SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER, 
F.C S., M R.A.C., Examiner in the Principles of Agriculture ender 
the Government Department of Science, sometime Professor of Agri- 
cultural Science, University College, Aberystwith. 


MACMILLAN & CO. London. 





With numerus Ilustrations, Crown 8Yo, 3s. 6d. 


POLARISATION OF LIGHT. By W. 


SPOTTISWOODE, LL.D., late President of the Royal Society, &c. 
New Edition. [Nature Series 
MACMILLAN & CO., LONDON. 


The MORPHOLOGY of the SKULL. «By 
W. K PARKER, F.R.S., Hunterian Professor, Royal College of 
Surgeons, and G. T. BETTANY, B.Sc., on Botañy in uy’ s 
Hospital Medical School. 8yo. ros. 


MACMILLAN & CO., London. ® 
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PRACTICAL ELEMENTARY BIOLOG 


BY G. B. 


HOWES, 


Demonstrator of Biology, Normal School of Sesence and Royal School of Mines, Lecturer in Comparatwe Anatomy, St. G 
Hospital Medical School, London, 


With a Preface by Professor HUXLEY, P.R.S. 


MACMILLAN AND CO., 





MINERALS AND FOSSILS. 


SINGLE SPECIMENS OR COLLECTIONS. 


x. EH. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A, Oxon, and L.S.A. Lond. 
Successor to the late R. TALLING. 


180, BROMPTON ROAD, 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S. Kensington. 






Is a Certain Oure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is nnequalied in Female Complaints, 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 


Edited by Joun T. CARRINGTON, 
With the Assistance of 


FREDERICK BoND, F.Z.S. l onN A. Power, M.D. 
Epward A. Fircn, F.L.S. . Jenner Wer, F.L,S. 
F. Buchanan Wuitg, M.D. 
Contains Articles by well-known Entomologists on all Branches of tho 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 


Numerous Woovcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


° THE ZOOLQOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series Edited by J E. Hartine, F.L.S., F.Z.S., Member of the 
Brith Ornithologists’gJniow ; contains— 

Original Articles by well-known naturalists in every branch of zoology; 
habits of animalg; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 

er matters of general interest to these who delight in natural history 
eports of the Linnean, Zoological, and Entomolo; Societes. Reviews 
of natyyal history boo onal translations from toreign roological 
Joümnls of important and interesting articles in various branches of zoology. 
here are occasional woodcuts 


e JOHN VAN VOORST, r, Paternoster Row. 
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NORTH BRITISH AGRICULTURI 
the only Agricultural Journa! in Scotland, circulates extensively 
Landowners, Farmers, Resident Agentas, and others interested 
managementof land throughout the United Kingdom. 

The AGRICULTURIST ts published every Wednesday afternoon i 
for the Evening Mails, and contains Reports of all the principal Briti 
Irish Markets of the week. . 

Thespecial attentionof Land Agentsis directed to the AGRICULTU 
as one ofthe best existing papers for Advertising Farms to be Let and 1 
for Ca 

Advertisers addressing themselves to Farmers will find the AGR 
TURIST a first-class medium for reaching that Class. 


Price 3d. By post 34d. Annual Subscnption, payable in advance, 
toa 7, High Street, Edinburgh; and 145, Queen Victoria 
ndon, 


Money Orders payable to CHARLES Anprrson, Jun., Edinburgh. 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Intere 
Licensing, Legal, and Parliamentary Matters 


Review or THE MALT AND Hop TRADES; AND WINE AND SPIRIT ' 


RD. 
The Organ of the Country Brewers. 
“t The Brewers’ Guardian ” is published on the evenings of every al 
Tuesday, and is the only journal offcially connected with brewing in 
Subscription, 16 6d. per annum, post free, dating fromany quarte 
Single Copies, rs. each. Registered for transmission abroad. 
Offices—4, Bond Court, Walbrook, London, E.C. 


THE “HANSA,” 


Published since 1864 in Ham , is the only independent rofessiona 
in Germany dedicated exclusively to Mantime Objects. Essays, Cri 
Reviews, rts, Advertisements Strict eye kept upon the devel: 
of Maritimo Affairs in e respect Every second Sunday one Nun 
4to at least ; frequent supplements and drawings, Subscnption at any 
preceding numbers of the year furnished subsequently Price r24 for 
months. Advertisements 4d. a line widely spread by this paper; consu 
abatement for 3, 6, r2 months’ insertion. Business Office: Aug. Mey 
Dieckmann, Ham Alterwall, 28. Edited by W. von FREEDEN, 
Hamburg, Alexander Street, 8° 








16s. per Ann., aos. Post Free. 


DER NATURFORSCHEI 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwi aften. 


Herausgegeben von Dr WILHELM SKLAREK. 
A Weekly Periodical devoted to Natural Science. xo Nos., 16s. Sp 
Numbers may be had through any Foreign Bookseller. e1884 comr 
the XVIIth volume. 


Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Bookse! 
On the zat of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britren, F.L.S , British Museum. 

Conrenrs:-—Original Articles by leading Botanists.—Extract: 

Noticas of Books and Memoirs.—Articles in Fottenate.~~ Botanical N 
Proceedings of Societies. 

Price rs 3d. Subscription for One Year, payable in advance, 12 

London: WEST, NEWMAN, & CO., s4. Hatton Garden, ] 


The CHEMISTRY of the SECONDA 


BATTERIES of PLANT and FAURE. By J. H. GLADST 

PhD, F.R S., and ALFRED TRIBE, F.Inst.C, Lecturer ot 

mistry at Dulwich College, Crown 8yo. asr. 6d. 
MACMILLAN & CO., London. 








Fune 25, 1885 | NATURE Ixiii 


Messrs. MACMILLAN & 60.8 NEW BOOKS. 


NOW READY. FIFTH THOUSAND. 
TEXT BOOK OF GEOLOGY. 


BY 
. ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the UnitedyKingdom, 
With numerous Illustrations. Second Edition, thoroughly Revised. Fifth Thousand. Mediume8vo, 285. 


SHORTLY. 


CLASS BOOK OF GEOLOGY ! 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 
Fcap. 8vo. 


NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT OF 


SIR ELIJAH IMPEY. By Sir JAMES FITZJAMES STEPHEN, K.C.S.L, D.C.L., a Judge of the High Court of 
Justice, Queen’s Bench Division- 2 Vols. Crown 8vo. 15s. 
EW WORK BY MR. MATTHEW ARNOLD. 


DISCOURSES IN AMERICA. By Marrnew Arnotp, D.C.L., LL.D. 


Crown 8vo. 45. 6d. Macmililan’s 4s. d. Series. New Volume. 
NEW BOOK BY EDWIN A. ABBOTT, D.D 


FRANCIS BACON: an Account of His Life and Works. By Epwin 


A. ABBOTT, D.D., Author of ‘‘ Bacon and Essex,” Editor of Bacon’s ‘‘ Essays ;” formerly Fellow of St. John’s College, 
Cambridge. Demy bvo. I4s. 

X Dr, Abbott has not merely studied deeply all Bacon’s published writings, but has also shown great keenness of insight into 
the character that is revealed in them. Es kend he has worked out the results of Bacon’s hopefulness and self-satisfaction in a way 
which has never been attempted before. 1 prof. S. R. GARDINER in the Academy. 

NEW BOOK BY PROFESSOR MASS SON 


CARLYLE, PERSONALLY AND IN HIS WRITINGS. Two 
Lectures. By DAVID MASSON, M.A., LL.D., Professor of Rhetoric and English Literature in the University of 
Edinburgh. Extra Fcap. 8vo. 2s. ‘6d, 

“ These "lectures should be read by all admirers of Carlyle.” —Saturday Review. 


ON LIGHT. Being the Burnett Lectures. By Cones GABRIEL 


STOKES, M.A., F.R.S., &c, Fellow of Pembioke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. First Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT AS THE MEANS OF 
INVESTIGATION. Crown 8vo. 25. 6d. eac 


MALTHUS AND HIS WORK. By Jamus Bonar, M.A., Balliol 


College, Oxford. 8vo. 12s. 6d. ” Next Wek. 














OPULAR EDITION, ONE SHILLING. 


ANYHOW STORIES “FOR CHILDREN. By Mrs. W. K. CLIFFORD. 


With Illustrations by DokotHy TENNANT. New Edition. Crown 8vo, Paper Covers, 1s. Cloth, 15. 6d. 

“ We have not found in any of tke holiday books of the season a more genuine vein of fancy than ın Mrs. W. K. Clifford’s 
little volume. . . . We have only to add that Mrs. Clifford’s style is as pure and delicate as her humour, her quamt fancy, and her 
sympathy with children’ s thoughts and feelings. ’—Daily News. 

EEK TESTAMENT FOR SCHOOLS. 


THE NEW TESTAMENT IN THE ORIGINAL GREEK. The 
Text Rensed by BROOKE FOSS WESTCOTT, D.D., and FENTON JOHN ANTHONY HORT, D.D. 1mo, 


À TREATISE ON T THE C CALCULUS OF VARIATIONS. Arranged 
with the purpose of Introducing, as well as Illustrating, its ag von to the Reader by means of Problems, and D ed to 
enn a TE aa t a Complete View of the Present State of the Science. By LEWIS BUFFETT 

emy 8yo, 2I 


A TEXT- “BOOK OF THE METHOD OF LEAST SQUARES. * By 


MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh University, Member of the American Philoso Se 
Society, American Assotiation for the eh once aap of Science, American seig of Civil Engineers’ Club of Philad 
Deutschen Geometerverems, &c. Demy 8vo. 


CURVE TRACING IN CARTESIAN COLORDINATES. By 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the United States Naval Academy. „Demy 8vo 45. 6d. 
A TREATISE ON COMPARATIVE EMBRYOLOGY. By FRANCIS 


M. BALFOUR, M.A., F.R.S., Fellow of Trinity College, and Professor of Animal Morphology in = University, In 
Two Vols. Medium 8vo. 
Second Edition, reprinted, without alterations, fiom the First Edition. Vol. I, 18s. Vol. II, 21s. 


MACMILLAN AND CO., LONDON. 
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(Royal route vid Crinamand An almost saéreakadle material resembling the finest Tortoise-shell. 
Caled Canals, g 
T eg ae DOLLOND’S i 
OURS Now use OPTICINE for Eye-Glass Frames; they will be found almost 
i y x everlasting. 
7 REF OCK at 9 am., Fitted with Dollond’s Finest Crystal ipa 


in connection with Express Trains from London and the 


South, convey- 

ig psags INE SCOTLAND 
Wiliam, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornaway, &c. Official Guide, 3d. ; x = ‘ 
Illustrated, 64. and 1s. by post, or at W. H. SMITH & i 

Sons’ Radway Bookstalls. Time Bill with Maps and ELASTIC STEEL SPECTACLES, 


Fares free from the owner. 
3s. Gd, 7s. Gd, 128. Gd. per pair, post freë. 


DAVID MACBRAYNE, 119, HOPE ST., GLASGOW. | a "ronqanm MILL, LONDON, MO. co 


THE PATENT BOOK-SHELF FITTINGS, asusedin the PUBLIC LIBRARIES of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &c., enable a nice adjustment of Shelves to be made without trouble. 

HOOKHAWM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND Easy means of hanging Pictures. 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost. 


Illustrations and Particulars sent POST FREE on Application to 


WILLIAM TONES & SONS, MOSELEY STREET, BIRMINGHAM, 
PRIZE MEDALS—London, 1851 ; Paris, 1855; London, 1862; Paris (Silver), 1867 ; London, 1874. 


WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 








OrFICES—II, QUEEN VICTORIA STREET, E.C. Worxs—CapBy HALL, HAMMERSMITH Roan, W. 
Lamps. Fittings. Carbons, Battery Supplies. 
Dynamos, Switches. Wire. $ Telephone Supplies. 
Acoumulators. Safety Junctions, Instruments. Electric Bells, 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP. 
INQUIRIES INVITED, 


Ss. Wi. SHOW x. 
In Oasks, 12/6 per 9 gals. In Bottle, 3/8 per doz. Impl. Pts.* 


* Bottles charged 2/- heal and allowed at the same rate if returned; but they A 
must be for with the Shs 
er sugar, saccharum, nor any of the many new Brewing Materials are used in 

the manufacture of the “S. N.” Stout; it 1s Brewed entirely from the finest Malt and 
Hops; it 1s, too, more hopped than Stout is enerally ; theref besides being very 
f nutritious, it is an cree ieee Tonic and panioulasly suited for invalids, ladies nuremg, or 
anyone requiring a good ied fe hee It is a ‘Sound Nurritious” Tonic, 
and very much recommended po aan 8t men, 








WALTHAM BRO BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


“WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, w. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Saks 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


oe es es 
PRIZE MEDAL | EARVEWYW & PEAK, HEALTH 
AWARDED [By Appeintment to the Royal Institution of Great Britain,] EXHIBITION. 
SUCCESSORS TO W. LADD & CO., 
. BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
- SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 
‘WIMSHURST - ‘AND VOSS INDUCTION MACHINES 


OF IMPROVED PATTERN. 
a A Wlustrated Catalogue, Revised Edition, per post 8d. 


Print@l by Ricuarp Cray anp Sons, at 7 and 8, Bread Street Hill, Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 29 asd 30, Bedford Street, Covent Garden —THURSDAY, June 25, 1885. 
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JOURNAL OF SCIENCE 


“t To the solid ground 
Of Nature irusts the mind which builds for aye.” — WORDSWORTH 
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_ AMATEUR PHOTOGRAPHY. 


WLARION’S Britannia Dry Plates are the Best and 


Cheapest. - 

MLARION’S Photographic Outfits. The Largest and Best 
Selection for the Tourist, Artist, Bicylist, Military Man, and others 
Speolal Outfits for Boginners. Price for Complete Set, 

trom and upwards 

3 S Academy Camera. 

DLARION’S Miniature Camera, 
WIARION’S Rogistered Washing Apparatus. 
MARION’S Rectilinear and Portrait Lenses, 
DWIABRION’S Ready Sonsitised Paper, 
MARION’S Instantancous Shutters, 
MARIOWS Hnlarging Apparatus and Magio Lantern. 
MARION’S Best Fronch Mounts. 
MARION’S Soelf-Adjusting Ro Pross and Burnishor. 


Minute. The nting process of the future. Sample packet 5s 
Photographs Mounted, Arranged, & BoundintoVolumes. 
Qhemiocals, Mounts, Albums, Sorap Books. 


PRICED LIST FREE ON APPLICATION. 


MARION-& Co., 22 & 23, Soho Square, London. 


SHOW ROOM—GROUND FLOOR. 


RIBBON: SECTION CUTTING. 


The Cambridge Scientific Instrument Company have designed a new and 
simple Microtome for cutting contnnous Ribbons of Sections of Microscopic 
ions on the plan first adopted by Mr. Caldwell. The new instru- 
ment has the advantage over the original pattern of with the 
endless band altogether, and consequently not only avoiding trouble 
of lifting the series of Sections from the raror, but of allowing them to 
fall on to the glass slide in their proper pomtion for mounting. Pace of the 
Microtome, £5 5s. 

The Com are inted Agents or the Microscopes of Zeiss, a supp! 
of which is opt in stock Ap PeX 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 

Cambridge. 


VICTORIA UNIVERSITY. 
: UNIVERSITY COLLEGE, LIVERPOOL. 


PROFESSORSHIP OF ENGINEERING. 
Applications are invited for a new Chair of Engi Salary £375 
a Year, together with two-thirds of the Fees densest from Students "he 
Professor will be required to commence work at the beginning of OCTOBER 


next, ` 
Applications with Copies of Testimonials to be sent not later than JULY 5 
to the College Registrar, who will supply full particulars on inquiry. 


BOOKS (Secondhand), Miscellaneous, Re 
maindars, &€ —C. HERBERT, English and Foreign Bookseller, 319 
Goswell Road, London, E.C. Catalogue free-on receipt of two stamps 
Libraries, Old Books, end Parchment purchased. 











BROWNING’S AMATEUR’S SET 


OF PHOTOGRAPHIC APPARATUS 


ieee 










Bes oR, tiie = 


For Dry-Plate Photography, comprising every Article 
shown in the Engraving, Ooraplete in Oase, price £2 Bs. 


FULL ILLUSTRATED CATALOGUE OF PHOTOGRAPHIC APPARATUS SENT FREED 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 


NEGRETTI AND. ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 











PRICE £3 33. 
NEGRETTH: 


ND 


ZAMBRA, . 


SCIENTIFIC InstRomENT MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches 45, Cornhill ; 

122, Regent Street, London 


llinstrated Description Post Pree. 
= 











i Seen ni 

. NEGRETTI & ZAMBRA’S 

Large Illustrated Catalogue, 
. 


‘lxvi 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


An ASSISTANT LECTURER in MATHEMATICS will be AP- 
POINTED in SEPTEMBER (Stipend, £100 per annum) Candidates 
must send in applications, with testimonials and references, not later than 
AUGUST 27. B 

For further information apply to 


Cardiff, June 12, 1885 `~ IVOR JAMES, Registrar. 


THE YORKSHIRE COLLBGE, LEEDS. 


2 - 
APPOINTMENT OF PROFESSOR OF CHEMISTRY. 


The Council invite applications for the Chair of Chemistry to be vacated 
by Dr, Thorpe, F R S., on September 30. Appli¢ations will be recerved up 
to July I4 ang should be accompanied by te Testimonials, and by the 

efer 








names of ees Further information may be obtained from the 
SECRETARY. f 
MINERALS AND STONE 
IMPLEMENTS. 


MR. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his largo Series of 
, o MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N B—These Collections obtained the Prise Medal, 1862 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


BRYCE-WRIGHT, 
Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr HENSON’S STOCK of CHOICE MINE- 
RALS, &c , &c At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 oz i 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (VERY RARE FORM), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same, 


Lists on Application. Hammers, Chisels, and Hammer Straps, 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free, 


SAMUEL HENSON, 


277, STRAND, LONDON. 
Opposite Norfolk Street. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections expecially adapted for Teaching as supplied to Science 
and Art Dopartment, ahd use by all Lecturers and Teachers ın 

Great Britain, &c. 

Now and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England 
New Catalogues and Lists on application to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established a7 Years in London. 











On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIsT: _ 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Edited by Jonn T. CARRINGTON, 
With the Assistance of e 


Freperick Bono, F ZS. jot A. Power, M D. 
Epwarp A Firca, F.LS . Jenner Wer, F LS, , 
g. Bucuanan Waits, M.D. 

.C@ntains“Articles by’ well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. . n, : i 

Numerous WoopcuT ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. ' 


‘SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
a 
a 


, 
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LIVING SPECIMENS FOR THE: MIGROSGOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to his subscribers Hydrobia ulva, with spawn and 
sketch, He has also sent out Leptodora hyalina, Angulus foliaceus, us 


coregoni, Macrothnx roseus, Moma rectiros phopus crys ns, 
Plumate! repens, Cordylophora lacustris, Spo favigulis, Asplanchna 
Ebbesbornti, Melicerta mngens, Volvox globator; also Hydra, Vorticell 


Amotba, Crayfish, and other Specimens for (Huxley and Martin’s) Biologi 
Laboratory work. 

eekly Announcements will be made in this place of Organisms T. B is 
supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubesin course afSix Months for Subscription of £1 18, 
or Twelve Tubes for 101 6d. 


Portfolio of Drawings, Ten Parts, 1s. cach. 


EDWARD WARD has pleasure in an- 


founeany the issne of a new Miucro-Slide of Zoophyte, with tentacles 
out, in the special manner s0 well known to his numerous patrons 





s. d 

Plumularia similis... e e (post-free) a 8 
Also, quite new — 

Gorgonia verrucosa (polype stained) ,, 22 

Podalırus typicus (Spectre Shrimp) _,, 12 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 


INTERNATIONAL HEALTH EXHIBITION, 
DIVISION—EDUCATION. 


A PRIZE MEDAL AWARDED TO ` 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, LONDON, E.C., 


For Geological Collections for Science Teaching 
. Catalogues Post free 


SCIENCE AND ART DEPARTMENT 


so PER CENT, GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Application ıs to be made supplied by 


THOMAS J. DOWNING, 
Geologist, &c., 
8, WHISKIN STREET, LONDON, E C. (over Quarter of a Century). 


PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers, 
New Electric Light Catalogue, post free 1s. 


PATERSON & COOPER beg toegive notice th#t they have disposed of 
the Philosophical, Educational, and Experimental Part of their Business to 
Messrs J and T. MAYFIELD, 41, Queen Victoria Street, E C. 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 2d, ugh Booksellers, and st 
the Railway Bookstalls. Office, 441, Strand, W.C. 3 


LA SEMAINE FRANGAISE : Journal Français pour 
l’Angketerre : Politique, Li re, Sciences, Arts, Variétés, Nouvelles 
et Notes Un exemplaire par la poste, 2ł}d., en timbres poste Abone- 
ment franco par la poste—un an, tor rod. ; six mois, sx ga. Prix aa 
chex tous les hbrarres et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 


LA SEMAINE FRANCAfSE.—“‘La Semaine Fran- 
çaise” has been brought out in London for the benefit of those Enghs) 
readers who may wish to study contemporary French from all points cf 
view, instead of confining their reading to one particular Gallic prn: 
It certainly merits success.”— Graphic.” 














Terms OF SUBSCRIPTION :— s. d. 
Three Months m sn ~ sas - ~% a 9 
Six se tee i pe ait ae < § 5 
Twelve ,, nee we ~ ~ woe “1 IO TO 


P.O O. payableto A. CRISTIN. 
Publishing Office. 441, Strand, W.C. 
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AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES. 


chea 


P. 
Employed by the Trustees of the British Museum and by the Learned 


done, or at tin the press, may be 
Be ee Gardners The Types of Greek 
oltzapffell’s ‘Practice of Ornamental Turning”; Andsley’s 
tral Analysis ; Burgess’s 
Of this last work the Afženænm says:—" This book is admirably iHus- 
te sepin 





FOR THE 
ARTISTIC DECORATION OF TRE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 


74, NEW OXFORD STREET 
wenty Doors West of Mudie’s Library). 
THE NATIONAL GALLERY. 
Now ready : 

The First and Second issue of Autotype Copies of the mostcelebrated paintings 

in this Collection. Price ras each 
Prospectus and Catalogue free b: t on application to MANAGER, the 

AUTO E COMPANY. 


Complete in Three Volumes. 
TURNER'S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by Rev. Sroprorp Brooke, M A 
An ILLUSTRATED Pampnier, with Press Notices from the Timen 
Atheneum, Academy, Portfolio, Art Journal, &c., free per Post. 
Fine Art Catalogue, 166 pages, price Sixpence, free per Post. 


THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, W.C. 


THE ZOOLOGIST : : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series Edited by J E HARTING, F.L.S, F.Z.S , Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of Brinsh fresh-water fish; new or 
rare manne fish, local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Socienes. Reviews 
of natural history books. Occamonal translations from foreign zoologica) 
ournals of important and interesting articles in various branches of zoology. 

here are occasional woodcnts. 

JOHN VAN VOORST, r, Paternoster ‘Row. - 
a 


Sale by Auction. 


re re EN e 
FRIDAY, JULY 10, SALE No. 6938 , 
VALUABLE SCIENTIFIC’ APPARATUS, 


MR, J.C. STEVENS will SELL by AUC- 
TION, at his Great Rooms, 38, King Street, Covent Garden, 
on FRIDAY, July xo, at half-past r2 precisely, several valuable 
Telescopes and ‚Object Glasses, by ean ie ertz, ze nao 

'eloscopic an crometer Eyepieces, ectives, inets o 
Onects by Mounters, Standard Barometer, Transit Instru- 
ments, small Equatorial, &c , the property of th: late E. W. JONES, 
Esq, FRMS F R A'S, of Cowley d, Brixton Also expensive 
Gas-Engines, Model Steam-Engines, &c., from Dr. Stone, of St, 
Thomas's Hospital Together with the Saturman O described in 
the “English Mechanic,” vol sxx, p 835 and other Apparatus, the 
property of Sir Tuomas S BAZLEY, o Fairford, Glos About 30 
Galvanic Batteries, Mountain Barometer, Electricals, &c., 


On view after 2 the Day pnor snd, Morúiig of Sale, and Catalogues 








NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journa! ia Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
m ement of land throughout the United Kingdom. 
The AGRICULTURIST 1s published every Wednesday aft nin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. iS 

Thespecial attention of Land Agentsis directed to the AGRICULTURIST 


as one of the best existing papers for Advertising Farms to be Let and Estates 


for Sal 
“Advertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class. 


Price 3d, “By post 33¢. Annual Subscription, payable in advance, r43. 
Once s 7, High Street, Edinburgh; and x45, Queen Victoria Street, 
London, 


Money Orders payable to CHARLES ANDERSON, Jun., Edinburgh. 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jamas Brirren, F.L.S., British Museum. 

Conranrs:—Original Articles by leading Botanists.— Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 3d. Subscription for One Year, payable in advance, ras. , 
London’ WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


Now Ready, Second Edition, Demy 8vo , Price 4s, by Post 4s sa 
The NOMENCLATURE of DISEASES. 


DRAWN UP BY A JOINT COMMITTEE APPOINTED BY 
THE ROYAL COLLEGE OF PHYSICIANS OF LONDON 


HARRISON & SONS, sọ, Pall Mall, London, S.W. 
oo 





Profusely Illustrated. Price SIXPENCE, by Post EIGHTPENCE. 


The English Fllustrated Magazine 


For JULY, 1885, contains— 


I.—REFLECTIONS, Engraved by R TayLor,from 
a Drawing by Gro. L. SEYMOUR. Frontispiece. 
IL—THE ART OF ACTING. By HENRY IRVING. 
Mr. Henry Irving: Engraved by O. LACOUR. 
IIlL—THE PILGRIMAGE OF THE THAMES. 
Part I. By A. HASTINGS WHITE. With Illustra- 
tions by LUCIEN Davis. 
IV.—IN THE LION’S DEN (concluded). By the 
+ Author of ‘John Herring.” 


V.—IN THE NEW FOREST. PartII. By MABEL 
COLLINS. With Illustrations by ARTHUR LEMON. 


.— THE SIRENS THREE (fo be continued). By 
WALTER CRANE. With Illustrations by W. 
CRANE. 


VIIL—A FAMILY AFFAIR (ro be continued). By 
HUGH CONWAY (Author of “ Called Back”), 


VIIIL—IN MEMORIAM, By J. COMYNS CARR. 





> MACMILLAN & CO., LONDON. 








Now Ready, No. 309, Price: One Shilling. . 


MACOCMILLAN’S MAGAZINE. 


CONTENTS FOR JULY. 


1.—AN AUSTRALIAN APPEAL TO THE ENGLISH DE 


OGRACY. 


2.—MRS. DYMOND, Chapters XVI.—XIX. By MRS. RITCHIE (MISS THACKERAY) 


3.~—MARLBOROUGH. 


4.—INTERNATIONAL CO-OPERATION IN SCANDINAVIA. n 


5 —FROM MONTEVIDEO TO PARAGUAY. IL 
6.—A WALKING TOUR IN THE LANDES. 


7.—REVIEW OF THE MONTH. 


(Conclusion) 
kd 


MACMILLAN & CO., LONDON. ° ° 
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= A NEW ALGEBRA FOR SCHOOLS. HG 
. H. S. HALL, B.A; 
Formerly Scholar of Chnst’s College, Cambridge, Maste: of the Military and Engineering Side, Clifton College, and 
S. R. KNIGHT, B.A., ° 
Formerly Scholar of Tıinity College, Camppidge, late Assistant Master at Marlborough College. Glob: 8vo, 3s. 6a. ; with 
Answeis, 4s. Ed. 

This work differs in some ımportant respects from the text-books now in use, The early chapters contain an unusually large 

and varied selection of examples. {ter the first four rules considerable prominence is given to easy equations and pioblems. All 


the usual algebraical operations are fist treated and exemplified in the case of simple expressions, any reference to compound ex- 
pressions or resolution mto factors being for a time postponed. The wnters are thus able to treat resolution into factors, and the 
operations subsidiary to it, far more fully than is possible where factors me introduced and disposed of in a single chapter. After 
quadratic equations some recapitulatory chapters contain general proofs of the elementary rules and miscellaneous theorems and 
examples illustrating ther harder applications. The book deals as fully as is usual in an elementary couise with indices, surds, 
ratio, ploportion, vaiiation, and progressions, and concludes with a collection of miscellaneous examples. Examples are worked in 
the text throughout to illustiate the best methods, and the examples for practice are numerous. As, moreover, they have been 
compiled with the advice and assistence of several teachers of great experience, it is hoped that no useful types have been omitted. 


MACMILLAN & CO., LONDON. 


Now Ready, Medium qto., Price 14s. 


AN ATLAS 
PRACTICAL ELEMENTARY BIOLOGY. 


BY G. B. HOWES, 


Demonstrator of Biology, Normal School of Scvence and Royal School of Mines, Lecturer in Comparative Anatomy, St, George's 
Hospital Medical School, London. 


With a Preface by Professor HUXLEY, P.R.S. 
MACMILLAN AND CO., LONDON. 


WORKS BY THOMAS HENRY HUXLEY, LL.D., 


PRESIDENT OF THE ROYAL SOCIETY, &c., &c. 
aes Zon MONS: ADDRESSES, AND REVIEWS. Seventh Edition. 8vo. 


ESSAYS SELECTED FROM LAY SERMONS, ADDRESSES, & REVIEWS. 
Second Edition. Crown 8vo. rs. 


SCIENCE AND CULTURE, AND OTHER ESSAYS. Demy 8vo. tos. 6d. 
CRITIQUES AND ADDRESSES. 8vo. tos. 6d. 


AMERICAN ADDRESSES, WITH A LECTURE ON THE STUDY OF 
BIOLOGY. 8vo. 6s. 6d. 
PHYSIOGRAPHY. An Introduction to the Study of Nature.* With ‘Coloured 


Plates and Woodcuts. New and Cheaper Edition. Crown 8vo. 6s. 6d. 


LESSONS IN ELEMENTARY PHYSIOLOGY. With numerous Illustrations. 
New Edition, Revised. Fcap. 8vo. 


4s. 6d. 
INTRODUCTORY PRIMER OF SCIENCE. 18mo. ts. . 
HUME. Crown 8vo. 2s. 6d. (“English Men of Letters.”) 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 
BIOLOGY. By T. H. HUXLEY, LL.Q., P.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ’s 
College, Cambridge. New-Edition. Crown 8vo. 6s. 

MACMILLAN & CO., LONDON. 


THE CHEMISTRY OF THE SECONDARY BATTERIES OF 


PLANTE and FAURE. By J. H. GLADSTONE, Ph.D., F.R.S., and ALFRED TRIBE, F-.Inst.C., Lecturer on 
Chemistry at Dalwich Coll Crown 8vo. 2s. 6d, [t Nature” Series, 
“The little volume is a valuable e contribution to our knowledge of secondary batteries, and deserves to be widely circulated, ”— 
Electrical Review. 
“Tt does'hot need many words to coimed this clear and practical little volume to all whom it may concern,” —Atheneum. 


$ * MACMILLAN & CO., LONDON, W.C. 
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SUBSCRIPTIONS to “ NATURE.” 
d: 


t. 
Yearly... a ee a eee ... 28 0 
Half-yearly . a E TAS 

e Quarterly. .. 7 


To the United States, the Continent, ‘and a places 
within the Postal Union :— 


x s d 
Vearlya o oranes oa. aae a e 30G 
Half-yearly. ssaa’ see 15 6 
Quarterly, 2... 2 wee ee ee BOO 





SHARGES for ADVERTISEMENTS. 
Three Lines in Column 2s, 6d. gd. per Line aiteis 


S. 
One-Eighth Page, or Quarter Column .. . o 18 6 
Quarter Page, or Half a Column ..... 115 0 
Half a Page, ora Column ......., T) 
Whole Page... 2... 0. ee ee ee 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Blavy of Societies 


LONDON 


FRIDAY, JULY 3. 
JEOLOGISTS’ ASSOCIATION, at 8 


THURSDAY, Jory 9 

GEOLOGISTS’ ASSOCIATION, at 8 —On mho gek 

reference to the long Excursion ' et —Remarks on the 

Stranfied and Igneous Rocks of the FT of the Meuse in the French 
Ardennes : Prof. T. G. Bonney, F.R § 





of Beigua, with h eapecial 








Copy your Oirculars, Plans, Sketches, Music in attractive 
(Lithographic) Style by the 


AUTOCOPYIST. 


MBlack, Red, &c, From aos, As the handwriting is faithfully 
mereproduced, Circulars are more effective than by any other system, 
Ordinary pens and fluid ink used ; easily worked by a lad. See it. 


’ The AUTOCOPYIST CO., 72, London Wall, London. 


“MINERALS AND FOSSILS. 


SINGLE SPECIMENS OR COLLECTIONS. 


EF. EX. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon, and L.S.A. Lond. 
Successor to the late R. TÆLLING. 


180, BROMPTON ROAD, 


LONDON, 8.W. 
Five minutes’ walk from the Natural History Museum, S. Kensington. 











is, OLD ‘WOUNDS, SORES and 


or BAD LEGS, BAD BREAS 
OERS, If effectually rubbed on the Neok and Chest, it cures 
WRE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
JUT, RHEUMATISM, and all SBin Diseases it is unequalled, 





16s. per Ann , gos. Post Free. 


DER NATURFORSCHER. 
Wochenblatt zur Verbreitung der Fortschrittein den 
Naturwissenschaften. 


Herausgegeben von Dr. WILHELM SKLAREK. 


A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Specimen 
Numbers may be had through any Foreign Bookseller, 1884 commenced 
heo XV11th volume. 


Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 
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SANDERSON & .Co., 


Bola Inventors of the Solid CopperTape . 


LIGHTNING CONDUCTOR 


In Continuous Len; without Joints ass as supplied by them to HerMajesty’s 

Government and the Colonies ; the I ernment, the tine Re- 

public, and other Foreign Governm pyre Royalt Courte of Justice, Strand, 
e Houses o Parliament, & 

The Jury Commission, acting on the Reports of the Tateraanonal Juries of 
the Health Exhibition, have@awarded a Bronze Medal in Class 26 to Messrs. 
SanpErson & Co. for th thelr Solid Tjghtning Conductors in 
Continuous Lengths, without Joints, and of pepe igahtning € Copper. 


LEADENHALL HOUSE, tor, LEADENHALL STREET, E.C. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , [lustrated with 1,600 Woodcuts 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 











SPECIAL NOTICE—Sce the New Polarising Prism, 


Can be used over any A & B E; Strongly Tecotimended fo for Lantern 
Work; will take in any Object a nee see the Now Erecting Microscope. 
Any Object-Glass and any Eyepiece can be used withit. Itis tho only way 
gf eeing, the Objects In their right shape and form. Maker of th en 
Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P. RS. 

&c., and for Frank Crisp, Esq., LL.B. B A., &e., &e. 


-TRADE SUPPLIED WITH PRISMS 


THE CELEBRATED 





Is unrivalled for Gardenen’, Foresters’, Farmers’, Joiners’, and Amatens 
use, It requires no oil. Sharpen with 2 spittle or water, Putsona keen, 
sharp ed ge; no kambag about this. Has stood the test of 100 years. Cut 
es for Axes, Hed; ge. Knives, Razors, capa: and Plane Irons, &c. 
Honourable Mentio: s Exhibition, 1878 i Bronze Medal, London 
International Exhibition, 1884 your aaae or other retail hous» 
to get you one, and give my address ; if he won't, drop me a note. 


JOHN C. MONTGOMERIE, 
Tam O'Shanter Stone Hone Works, Dalmors, Tarbolton Station, R.S.O 
Ayrshire. [303 





MUSEUMS AND COLLECTORS. 
Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign ana 
British) FOSSIL REMAINS, MINERALS, ROGKS, 
MARINE ZOOLOGY, &c., &e., &c. ° 


HOW & CO.’S 


Geological Tramsparencies for the Lantern. 
Descriptive Catalogue on Application. 


WALKER’S SEECIEIC GRAVITY BALANCE FOR ROCKS 
ND MINERALS. 
8s, 6d. 





e 


JAMES How & co., 73, FARRINGDON STREET, Tonnon: 
ê a 
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WALL PAPERS FREE FROM ARSENIC. 


. WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guarantesd Free from Arsenic. Ş 
Sole Addresse—rio, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators Special Priza Medal, Sanitary Institute 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 188 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


a Wi. GLL. 


In Oasks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 27- per doz, and allowed at the same rate if returned; but they 
ety must be paid for with the : 

















: Hops; it 1s, too, more hopped: ‘tae deat 13 generally; therefc oa being vay J 
valıds, ladies nursing, or $ 
anyone requinng a good Aa aiai ane beverage. It is a “Sound Nutritious ” Tone, & 


WALTHAM BROTHERS, 
“HALE-GUINEA” ALE BREWERY, LONDON, 8.W. 


WOODHOUSE RAWSON. 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 
OFFICES—II, QUEEN VICTORIA STREET, E.C. Works—CaDsy HALL, HAMMERSMITH ROAD, W. 
Lamps. Fittings, Carbons. Battery Supplies. 
08. , Switches. Wire. Telephone Supplies. 
Accumulators. Safety Junotions, Instruments, Electric Bells, 
SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 
INQUIRIES INVITED. i 


PRIZE MEDAR ] HARVEY © PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain, ) EXHIBITION 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS: OF SCIENTIFIC APPARATUS OF ALL CLASSES FO! 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
UWlustrated Catalogue, Revised Edition, per post 8d. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series, 
MICHAEL FARADAY. HERMANN L. F. HELMHOLTZ, 
THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 


CHARLES ,DARWIN, WILLIAM HARVEY. 
JOHN, TYNDALL. SIR GEORGE B. AIRY. 


GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ 
SIR CHARLES LYELL. JEAN BAPTISTE ANDRE DUMAS. 


SIR CHARLES WHEATSTONE, RICHARD OWEN. « 

e SIR WYVILLE THOMSON. JAMES CLERK MAXWELL. 
R@BERT WILHELM BUNSEN, JAMES PRESCOTT JOULE. 
ADOLF ERIK NORDENS JOLD. WILLIAM SPOTTISWOODE, 
SIR WILLIAM THOMSON. ARTHUR CAYLEY. 

e SIR C. W. SIEMENS. 
e 
Proof impressions of these, printed on India paper, may be had from the Publisher price 58. tach, o 


= ° the Set of 23 Portraits in a Handsome Portfolio for £6 os. od. carriage par 


N THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
j Chegues and P.0.0.'s payable to MACMILLAN & CO. 


eee OFFICE OF “NATURE,” 29, BEDFORD STREET. STRAND. 
a . 
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Messrs. MACMILLAN & C0/8 NEW BOOKS. 


NOW READY. FIFTH THOUSAND. 


i TEXT BOOK OF GEOLOGY, 


ė ARCHIBALD ‘GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 
With numerous Illustrations. Second Edition, thoroughly Revised. Fifth Fhousand. Medium ĝvo. 28s. 


SHORTLY. 


CLASS BOOK -OF eee 


FOR THE USEOF POLLE GES AND SCHOOLS. 


ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the Uniled Kingdom. 
Fcap. 8vo. 


NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT OF 
SIR ELIJAH IMPEY. By Sir JAMES FITZJAMES STEPHEN, K.C.S.1., D.C.L., a Judge of the High Court of 
Justice, Queen’s Bench Division. 2 Vols. Crown 8vo. 1 

NEW WORK BY MR. MATTHEW ARNOLD. 


DISCOURSES IN AMERICA. By Matrarmw Arnotp, D.C.L., LL.D. 


Crown 8vo. 45. 6d. Macmillan s 4s. 6d. Series. New Volume. 
NEW BOOK BY EDWIN A. ABBOTT, D.D. 


FRANCIS BACON: an Account of His Life and Works. By Epwin 
A. ABBOTT, D.D., Author of ‘‘ Bacon and Essex,” Editor of Bacon’s ‘‘ Essays ;” formerly Fellow of St. John’s College, 
Cambridge. Demy Byo. 145. 

“ Dr. Abbott has not merely studied deeply all Bacon’s published writings, but has also shown great keenness of insight into 
the character that is revealed in them. Especially he has worked out the results of Bacon’s hopefulness and self-satisfaction m a way 
which has never been attempted before.” —Prof. 5. R. GARDINER in the Academy. 


NEW BOOK BY PROFESSOR MASSON. 


CARLYLE, PERSONALLY AND IN HIS WRITINGS. Two 


Lectures. By DAVID MASSON, M.A., LL.D., Professor of Rhetoric and English Literature in the University of 
Edinburgh. Extra Fcap. 8vo. 2s. "6d. 
t These lectures should te read by all admirers of Carlyle.”—Saturday Review. 


ON LIGHT. Being the Burnett Lectures. By Grorar Q@ABRIEL 


STOKES, M.A., F.R.S., &c , Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. Furst Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT AS THE MEANS OF 
INVESTIGATION. Crown 8vo, 2s. 6d. each. 


MALTHUS AND HIS WORK. By James Bonar, M.A., Balliol 


College, Oxford. 8vo. 12s. 6d. 








POPULAR EDITION, ONE SHILLING. 


ANYHOW STORIES FOR CHILDREN. By Mrs. W. K. CLIFFORD. 


With Illustrations by DoroTHY TENNANT. New Edition. Crown 8vo, Paper Covers, Is. Cloth, Is, 6d. 

‘We have not found im any of the holiday books of the season a more genuine vem of fancy than in Mrs. W. K. Clifford's 
little volume. . We have only to*add that Mrs. Clifford’s style 1s as pue and delicate as her humour, her quamt fancy, and her 
sympathy with children’ s thoughts and teeline > — Daily News. 

EEK TESTAMENT FOR SCHOOLS. 


THE NEW TESTAMENT IN THE ORIGINAL GREEK. The 


Text Revised by BROOKE TOSS Ye D.D., and FENTON JOHN ANTHONY HORT, D.D. 12mo, 
cloth, 4s. 6d. ; 18mo, roan, red edg 


A TREATISE ON THE ‘CALCULUS OF VARIATIONS. Arranged 


with the ‘purpose of Introducing, as well as Illustrating, its Principles to the Reader by means of Problems, and D ed to 
present in all Important Particulars a Complete View of the Present State of the Science. By LEWIS BUFFETT 
CARLL, A.M. Demy 8vo 21s. 


A TEXT-BOOK OF THE METHOD OF LEAST SQUARES.” By 


MANSFIELD MERRIMAN, Professor:of Civil Engineering at Lehigh University, Membe: of the American Philosophical ' 


Society, American Asseciation for the coy naar apy o 
Deutschen Geometeivereins, &c. Demy 8vo. 8s. 6d. 


CURVE TRACING IN CARTESIAN ‘CO-ORDINATES. By 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the United States Naval Academy. Crown 8yo. 45. 6d. 
A TREATISE ON COMPARATIVE EMBRYOLOGY. By Francis 


M. BALFOUR, MA, F.R.S., Fellow of Tnnity College, and Professor of Animal Moiphology in the University. In 
Two Vols. Medium 8vo. - . 
Second Edition, reprinted, without alterations, from the First Edition. Vol. I., ‘Bee. Vol. II., 21s. z 


MACMILLAN AND CO., LONDON. 


Science, Ametican Society of Civil Engineers’ Club of Philadelphia, 
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OBJECTS: FOR THE. MICROSCOPE 





. 
fd ad 
Firefly from Trinidad ... 2 o Prehistoric Lava from Mount Sommi, Naples x 6 
Common Blue Buter os oe a ess «tai ove 20 Gold Sand with Quarts Rock.. aa ws a mE 2 6 
Gad Fly (whole).. ase wae e aa a ov _ 20 Aulacodiscus Sollitanus on eve inde . @ 6 
Mole’s Flea’ wi out Eyes au ae as aye a = z6 Radiate Plates from Mynotrochus ‘Tnkh, very rate 3.0 
Tong e of Hornet? a fo oe ro Very BEAUTIFUL Newly PREPARED BOTANICAL Stmee 
tem of Dytiscus beetle ... co oi tees oe I o Section of Moss, Morium hornum, showing Anthertdia . ži r 6 
gout oT, Tape Worm, showing sexual organs : aes ow Ig Metzgeria furcata, showing Chlorophyll >» Io 
Fhike from Shee we ” x 9 Spice ys nitida m conjugation, a oes x 6 
Skin from Sole ar Foot, deep and external layers ipit Tg olvox globator... m äss « rt 6 
Bone of very old Man x9 Yeast Plant (Toxula cerevisiæ) r o 
Fætal Bone (Humeru 2) o I 9 Anatomy i ofa Leaf, q pieces on one Shde 2 2 6 
Section through whole Foot of ‘Foerus, very fine. 3 Marine Alga (Ceramium ciliatum) aa r o 


ooo first-class 3) Jens illustrative of every eaa study, from rs. ea a Hi a ae 
NEW CLASSIFIED LIST of ¢ OBJECTS, on the recently acquired Stock of Mri E. WHEELER, late of Holloway. 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
Either of the above sent post free to any part of the world, on application to j 


W. WATSON & SONS, OPTICIANS TO HER MAJESTY'S GOVERNMENT, 
313, HIGH. HOLBORN, LONDON, W.C. 


THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS. AWARDS: WOVEN WIRE MATTRESS. 
TEN 
PRIZEMEDALS, 
FOURTEEN 
CERTIFICATES 
OF MERIT 











THE The leading peculiarity of this Mattress is the unique com- 
The principle of arrangement permits the free movement ‘‘ Excelsior ’’bination oF a woven wire central portion with helical 





of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable tem er, giving 
of complete isolation of each, and effectually prevents « Matlock” advantages possessed by no other make, e heli 
tepression in the centre, springs obviate the tendency in all woven wire P 
ts BED-RESTS. to become hollow and so cause sleepeis to roll into the 
THE “EXCELSIOR” & ‘““MATLOCK” COUCHES. mıddle of the bed. 
Retailfrom Cabinet Makers, Upholsterers, &c. Illustrated Descri CH Circulars and Price Lists from 
1 









CHORLTON & DUGDALE, MANC HESTER. ts 


BRACES. 


ELASTIC, WITHOUT INDIA-RUBBER. 
PATENT SPIRAL SPRING. 


SOLD BY ALL HOSIERS AND DRAPERS. 


sse THE“ OTTO” GAS ENGINE ES 

















CONSUMPTION of GAS guaranteed to 
be 25 to 75°/, less than ANY other 
-Gas Engine per brake herse-power. 


CROSSLEY’S PATENT TWIN “OTTO” ENGINES 
Impulse every Revolution. 
The steadiest ranning Gas Engine yet made. 


CROSSLEY S RATENT SELF-STARTER 
The Safest, Simplest, and Best. 


CROSSLEY’S NEW VERTICAL “OTTO” ENGINES 
. Requiring little Ground Space. 


CROSSLEY BROS., Limited, Manchester. 





OVER 16,000 DELIVERED. 


SPRCIAL 4 H.P. OTTO ENGINE INDICATING up to 2 HP. 
Londpn: a4, Poultry, E.C. Glasgow: 19, Renfield St. LARGELY USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT, [518 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH 
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AMATEUR 
PHOTOGRAPHERS 


SHOULD ALWAYS USE 


THE MAWSON PLATE. 
The BEST and CHEAPEST in the Market. 
Uniform, Reliable, and exceedingly easy to develop. 


MAWSON & SWAN, 
MOSLEY STREET, NEWCASTLE-ON-TYNE ; 
and 31, FARRINGDON STREET, LONDON. "os 


R. & J. BECK’S 
NEW-MICROSCOPHE, 


le STAR.” 





PRICES, L sd, 
Stand, with t-in. ead 
glass .. g -220 
Stand, with r-in. and Tin, 
Object- glasses ... 0... 8 3 0 


Stand, with Rack and Pinion, 
coarse adjustment, 2 Eye- 
pičces, and g-in. is Object 
glass... w 8 8 0 


Stand, with Rack and Pinion, 
coarse adjustment, 2 Eye- 
pieces, and r-in, and }in. 
Object-glasses .. 440 

Full ERA Pamphlet sent on 

Application to 


REJ. BECK 68, Cornhill, London, E.C. 





BROWNING S PLAT ISCYBIG LENS. 





Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 

“Tf you carry a small Platyacopie Pocket ra A ha every observer of 


Nature ought to do) ”—GRANT 

e Platyscopic is invaluable to botanists, min ists, or ento- 

mo! as ıt focuses about three times as far from the gets as the 
Codd on Lenses. This allows opaque objects to be examined . 

latyscopic Lens is made of four degrees of power, magnifying 

ipei 10, 15, 20, and 30 diams , the lowest power, having the largest 

field, is the best adapted for general use. 
The eure are set in Ebomte Cells, and mounted i in Tortoiseshell Frames. 


Price of the Platyscopic Lens, mounted in Tortorseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Illustrated description sent free, 
JOHN BROWNING, 63, STRAND, LONDON, W. oy 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


nee LATENG, SUNSHINE RECORDER. 


PRICE £3 38. 
NEGRETTI 


AND 


ZAMS RA, 


Sctawriric Inoqpuarene Maxeng 













n Misstrated Description Post Free, 

` eee 
NEGRETTI & ZAMBRA’S 

eee Illustrated Catalogue 


as 


Branches + 
122, Regent Street, London. oo 
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OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


The Council invite applications for Five Berkeley Fellowships of the value 
of £ roo each for the year 1885-86, to be awarded m one or more of the llow- 
mg subjects ‘—r. cs. 2 Enghsh Languageand Literature. 3. History. 
4 Fhilosopliy, a É Pure Morhemanes, 6 Applied (ahem. qe ag 

a YSICR. gy emisi ro. Bio an uding ysiology. 
(including Paleontology). The Speen tments will be made not 
on the results of examination, but on evidence of ability to prosecute some 
special study or research, < 

Applications must be sent to the Registrar on or before September 23. 

A fuller statement of the conditions of the Fellowships will be forwarded 
on application. > 

BENRY WM. HOLDER, M.A, Rexistrar. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL. 


An Appointment of Demonstrator of Physiology and Practical Physiology 
will shortly be made Gentlemen Proposing toapply for the post are referred 
va Mr. Gzrorck RENDLE, Medical Secretary, St. Thomas’s Hospital, 








OPEN SCHOLARSHIPS in NATURAL 
SCIENCE of the value of groo and £60 are awarded annually in 
OCTOBER at St. Thomas’s Hospital Medical School, Albert Embank- 
ment, S E. 

For paztıculars apply to Mr. G. RENDLE, Medical Secretary. 
W. BI ORD, Dean. 


THE YORKSHIRE COLLEGE, LEEDS. 


APPOINTMENT OF PROFESSOR OF CHEMISTRY. 


The Council invite applications for the Chair of Chemistry to be vacated 
by Dr, Thorpe, F R.S , on September 30. Applications will be received up 
to July 14, and should be accompanied by Six Testimonials, and by the 
zama of Referees. Further information may be obtamed from the 

ECRETARY. 


ASTRONOMICAL REFLECTING TELE- 


SCOPE, 6} inches diameter, on Altanmuth Stand, with Solar Eyepiece, 
a Battery of 6 Huyghenian ‘and Achromatic E pieces and Terrestrial 
Eyepiece, with other accessories Price £25. Cost upwards of £50,.— 
Apply to Mr Jonn BROWNING, 63, Strand, London, W C. 


A ‘B.A. of TRIN. COLL., CAMBRIDGE, 
desires employment Honcurs (2nd Class) in Natural Science, 1882. 
Subjects. Physology, Comp. Arat , and Chemistry. Apply, E. W. W., 

13, oad, lapton in Craven. 


MINERALS AND FOSSILS, 


SINGLE SPECIMENS OR COLLECTIONS. 


EF. EH. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon. and L.S.A. Lond. 
Successor to the late R. TALLING. 


180, BROMPTON ROAD, 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S, Kensington. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC),. 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing, becomes a haat when thig Ink is used. It has been adopted 
by the principal Banks, Public Oee and Railway Companies throughout 

relan 

It writes almostinstantly Full Black. | Flows easily from the Pen 
Does not corrode Steel Pens. Blotting-paper may be applied atthe 
Ts cleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barcuay & Sons. Farne- 
don Street ; W. EDWARDS, Uid Change; F. Nawaxry & Sons, Newgaie 
Street: J. A@stin & Co., Duke Street, Liverpool, and to be ‘bad of all 


° ‘Stationers 
BEWLEY & DRAPER (Limited), Dublin 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection Brefvers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review or THE Matt AND Hor Traprs; AND Wing AND Spreir TRADE 
. Rucxro, 
s The Organ of the Country Brewers. 
tt The Brewers’ Guardan ”” is published on the evenings of every alternate 
Tuesday, and ıs the only journal officially connected with brewing interests. 
Subscriptiow, 16s 6¢ per annum, post free, datifg fromany quarter-day 
Single Copies, rs. each. Registered for transmission abroad. 
Offices—s. BondeCourt, Walbrook, London, E C. 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES BXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM. 


who has last week sent to his subscribers Hydrobia ulve, with spawn and 
sketch. He has also sent out Leptodora hyahna, Argulus foliaceus, us 
coregoni, Macrothnx roseus, Moma rectirostns, Lophopus cryst us, 
Plumatella re ns, Cordyphora_lacustns Spongilla flonanilis, Asplanchna 
Ebbesbornii, Melicerta mngens, Volvox globator ; also Hydra, Vorticella, 
Amozba, Crayfish, and other Specimens for (Huxley and Martia’s) Biological 
Laboratory work. 7 

y Announcements willbe made In this place of Organisms T, B is 
supplying. 


Specimen Tube, One Shilling, post free. 


Toenty-six Tubessin course of Six Months for Subscription of 41 18 , 
or Twelve Tubes for 108 ód, 








Portfolio of Drawings, Ten Parts,1s each. °? 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Sir HENSON’S STOCK of CHOICE MINE- 
RALS, &c, &c. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 oz, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (very RARE rorM), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES, ` 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


game. 
Lists on Application Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free, 


SAMUEL HENSON, 


277, STRAND, LONDON. 
Opposite Norfolk Street, 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. . 
New and Rare Minerals constantly arrıvıng from all parts for selection of 
Single Specimens. 
ROCK. SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England 
New Catalogues and Lists on application to— 


JAMES R. GREGORY, 


£8, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London 


EDWARD WARD has pleasure in an- 


nonnene the issue of a new Micro-Shide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 


‘ a. d 
Plumularia similis see sse s. (post-free) 2 8 
Also, quite new '— 
Gorgonia verrucosa (pelype stained) ,, 2 2 
Podalirus typicus (Spectre Shnmp)  » 12 


EDWARD WARD, 249, OXFORD STREET, MANGHESTER. [503 
2 


INTERNATIONAL HEALTH EXHIBITION. 
DIVISION—EDUCATION. 


A PRIZE MEDAL AWARDED TO 


THOMAS D. RUSSELL, z 
78, NEWGATE STREET, LONDON, E.C., ° 


For Geological Collections for Science Teaching. 
Catalogues Post free. x 


THE “HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusivelyto Mantime Objects says, Critiques, 
Review: Advertisements, Stnct eye kept upon the development 
of Maritime Affairs ın every respect. Every second Sunday ons Num in 
4to at least ; frequent supplements and diawings, Subscnption at any time ; 
preceding numbers of the year furnished subsequently. Price rss for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion Business Office Aug. Meyer and 
Dieckmann, Hambu Alterwall, 28. Edited by W. von FREEDEN, M R. 
Hambarg, Alexander Street, 8. 
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Colonel J. CHALLANDE and Captain J. 


NATURE 


SALE OF ANTIQUITIES. 


On the THIRD of AUGUST, 1885, and following days, wl be SOLD BY AUCTION, ynder the direction of the i 
undersigned, the Collections of ANTIQUITIES and OBJECTS of NATURAL HISTORY belo 
ILHAM, at Rorschach (Villa Chailande), Lake of Constance, 





to the Successors of 
witzerland. 


The Collections consist of ANGIENT ARMS and ARMOURS, &c., ANTIQUE FURNITURE, Objects of GOLD, 
SILVER, TIN, COPPER, IRON, CHINA, Glass, Earthenware, and several other artistic objects; Glass Paintings, Ancient 


Coins, TeXtule Works, Books, &c., &c. 
The Collection of Natural Histor 


contains STUFFED BIRDS and@*MAMMALIAN ANIMALS, Collections of 


EGGS and HORNS (abnormities), HORNS of WILD GOATS, &c., &c. > 


For complete Catalogue of about 2600 Lots, apply to the undersigned, the Auctioneer, who will be pleased to receive 
Commissions for the purchase of any of the lots, and give any further information desired, 


: HERMANN STAEHELIN, 





WEINFELDEN, SWITZERLAND. 





ICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botanical, Geological, by the best Mounters. Let 
out on most moderate terms. Particulars of B WELLS, Dalmain 
Road, Forest Hill [308 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c —C HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, E C. Catalogue free on receipt of two stamps, 
Libranes, Old Books, and Parchment purchased. 

— S 





HOW & CO.’S 


Geological Transparencies for the Lantern. 
Descnptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
E AND MINERALS. 
HOW & CO.'S POCKET MICROSCOPE LAMP, Bs. ód. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, “Dolerites, Basalts, Tachylites,. lrachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. each, 


JAMES HOW & CO, 73, FARRINGDON STRERT, LONDON. 


AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES. 


ret, They present Faithful Representations of the Subjects. 
and. Printed on the porer of the Book ıtself, mounting not required 
3rd. For Editions of tooo and under they are cheap. 

Employed by the Trustees of the British Museum and by the Learned 
Societies; also by many of the leading Publishers. 

Amongst the Works recently done, or at present in the press, may be 
cited: Lady Brassey’s “Tabit”; Prof. er's “The T of Greek 
Coins”; Holtzapffell's “Practice of Ornamental Turning”; Audsley’s 
Ornamental Arts of Japan”; Lockyer’s "Spectral Analysis”; Burgess’s 
tt Archzological Survey of India”; ‘Samuel Palmer: a Memoir.” _ 

Of this last work the 4 thenenm says :—‘‘ This book is admirably illus- 
trated by fourteen autotype reproductions from lovely and characteristic sepia 
drawings ” 





FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 
oe gia 74, NEW OXFORD STREET 
(Twenty Doors West of Mudie’s Library). 
e THE NATIONAL GALLERY. 
“Now ready. rn 
The First and Second Issue of Autotype Copies of the most cefebrated paintings 
4 ean this ea an Prce Tag each. AGER, th 
Prospectus an ogue ost on application to MAN e 
PAUTOTYPE COMPANY. 


Complete in Three Volumes 
TURNER'S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by Rey. Sroproxp Brooxr, M.A. 
ón ILLUSTRATED PAMPRLET, with Prass Notices from the Times, 
Athenanm, Academy, Portfolio, Art Journal, &c., free per Post. 
Fine Art Catalogne, 166 pages, price Sixpence, free per Post. 
THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, W.C. 


On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Jamas Brrrren, F.L.S., British Museum. 
Conranrs:—Original Articles by leading Botanists.—Extracts, and 
Notices of Boos sad Memoirs.—Articles in Journals.—Botanical News.— 
° eties. 
Price 1. 3d. Subscription for One Year, payable ın advance, ras. 
London: WEST, NEWMAN, & CO, 54, Hatton Garden, E.C. 


WANTED.—“NATURE,” No. 56.—Apply 
NATURE Office, 29, Bedford Street, Strand, W.C. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal ın Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST 1s published every Wednesday afternoon in time 
for the Evening Maijs, and contains Reports of all the principal British and 
Irish Markets of the week . 

Thespecial attention of Land A; entsis directed to the AGRICULTURIST 
ra one of the best existing papers for Advertising Farms to be Let and Estates 

or e 

Advertisers addressing themselyes to Farmers will find the AGRICUL- 
FURIST à fitnt claas mediun for aeae tas Class. ene 

Price 3 y post 34¢. Annual Subscription, payable in advance, r43, 
ine Wie eect Edinburgh ; and 145, Queen Victoria Streot, 

ndon g 
Money Orders payable to CHARLES ANDFRSON, Jun., Edinburgh. 





On the zst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Edited by Jonn T., CARRINGTON, 
With the Assistance of 


Frepericx Bonn, F.Z S. oun A. Power, M.D. 
Bowarp A. Fitcu, F.L.S. > . Jenner Wer, F L.S. 
F, Bucaanan Waits, M.D. s 
Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. ; 
Numerous WooncuT ILLUSTRATIONS, to the printing of which especial 
attention ia given, and occasional LITHOGRAPHED and Crromo-Lira 
GRAPHED PLATES. = $ 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French e Politics, Literature, 
Science, Art, Varieties, Notes. Price 2d, ugh- Booksellers, and at 
the Railway Bookstalis, Office, 441, Strand, W.C. 


LA SEMAINE FRANCAISE: Journal Frangais pour 
l'Angleterre : Politique, Li ture, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, sfd , en timbres poste. Abonne- 
ment franco par Ie poste—un an, ros. 10d. ; six mois, 5s. 5d. Prix ad. 
chez tous les libraires et aux gares des chemins de feg, On s'abonne 
aux bureaux, 441, Strand, Londres, W.C. 


. . 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise’ has been brought out in London for the, benefit of those English 
readers who ma’ wist to study contemporary French from a pones of 
view, Instead of confining their reading to one particular c print. 
It certainly meri@ succes.” —Grapăic. 


TERMS OY SUBSCRIPTION m~ s d. 

Three Months se. tee e ® m “æ 2 9 

x a on ~ one cod eee ~ ge 5 
Twelve ,, oe aes oe ea ons ww IG IO 1 


©.0.0. payableto A. Cristan. y S 
Publishing Office, 441, Strand, W.C. 


a 
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Now Ready, Medium 4to., Price 14s. 


o AN ATLAS 


PRACTICAL ELEMENTARY BIOLOGY. 


e 
. BY G. B. HOWES, 
Demonstrator of Biology, Normal School of Science and Royal School of Afines, Lecturer in Comparative Anatomy, Si. George’s 
Hospital Medteal School, London. 


’ 
With a Preface by Professor HUXLEY, P.R.S. 


MACMILLAN AND CO., LONDON. 


NEW NOVELS. 


MR F. MARION CRAWFORD’S NEW NOVEL, 
ZOROASTER. By F. Marion Crawrorp, Author of “Mr. Isaacs,” “Dr. Claudius,” “A Roman 
Singer,” &c. 2-vols, Globe vo. 12s. 

The Times says: ‘‘ The field of Mr, Crawford’s imagination appears to be unbounded. . . . In ‘ Zoroaster’ Mr. Crawford’s 
winged fancy ventmes a daring flight. .. . Yet ‘Zoroaster’ 1s a novel rather than a drama. It is a drama ın the force of its 
situations and in the poetry and dignity of its language, but its men and women are not men and women ofa play. By the natural- 
ness of their conversation and behaviour they seem to live and lay hold of our human sympathy more than the same characters on a 
stage could possibly do,” 

The World says : “ ‘ Zoroaster’ is an interesting story ; agood human tale set ina picturesque frame of old romantic wok... . 
Mr. Marion Crawford has made a new depaiture, and, on the whole, a successful one.” 

The Guardian says: ‘‘ An instance of the highest and noblest form of novel, . . . The story is told in a style that combines 
unusual stiength and vigour with a singular wealth of poetical imagination. There is scarcely a weak sentence or a false thought 
from one end of it to the other. . . . Ahke in the originality of its conception and the power with which it is wrought out, it stands 
on a level that is almost entirely its own.” 


By HENRY JAMES. 
STORIES REVIVED IN THREE VOLUMES. By Henry Janes, Author of ‘The 
American,” ‘‘The Europeans,” &c. 3 vols. Crown 8vo. 31s. 6d. i 
By WILLIAM BLACK. ; 
THE WISE WOMEN OF INVERNESS: A Tale, and other Miscellanies. By WILLIAM 
BLACK, Author of ** A Princess of Thule,” ‘‘ Yolande,” &c. Crown 8vo. 6s. 
“A good holiday book. ”— Times. 
By CHARLOTTE M. YONGE. ; 
-THE TWO SIDES OF THE SHIELD. By Caartorre M. Yonce, Author of “The Heir 
of Redclyffe,” &c. 2 vols. Crown 8vo. 12s. 


MACMILLAN AND CO., LONDON. è 








. 








ELEMENTARY ALGEBRA FOR SCHOOLS. 


H. S. HALL, B.A., 
Formerly Scholar of Christ’s Collegé, Cambridge, Master of the Military and Engineering Side, Clifton College, and * 
S. R. KNIGHT, B.A., 
Formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College. Globe 8vo, 3s. 6g. ; with 
Answers, 45. 6d. 


e ~ 

This work eliffers in some important respects fiom the text-books now in use. The early chapters contain an unusually large 
and varied selection of examples. After the first four rules considerable prominence is given to easy eqgations and problems. Al 
the usual algebraical operations are fist treated and exemplified in the case of simple expressions, any reference to compound ex- 
pressions or resolution into factors being for a time postponed. The wiiters are thus able to theat resolution into factors, and the 
operations subsidiary to ıt, far more fully thdh 1s possible where factors are introduced and disposed of in a single chapter. After 
quadratic equations some 1ecapitulatory chapters contain geneial proofs of the elementary rules and miscellaneous theorems and 
examples illustrating ther harder applications. The book deals as fully as is usual m an elementary course with indices, surds, 
ratio, pY&portion, variation, and progressions, and concludes with a collection of miscellaneous examples. Examples are worked in 
the text throughout to illustiate the best methods, and the examples for practice are numerous. As, moreover, they have been 


_ compiled with the advice and assistance of s€veral teacheis of great experience, it 1s hoped that no useful types have been omitted. 


. ‘ » MACMILLAN & CO., LONDON. 
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SUBSCRIPTIONS to “NATURE.” 
a. d. 


Vearlya a oy ara ee a 28 o 
Half-yearly. 2... 2. 2 ee ee I4 P 
Quarterly, > v e moea a wa 7 
To the United States, the Continent, and all places 
within the Postal Union :— 


Year! eae: 
ALLY eee 8 sas we ar wee: oe sire Vel, he 30 
Half-yearly. . 1... ce ts et ae 15 6 
Quarterly, 6... ee wee te ws 8 o 





CHARGES for ADVERTISEMENTS. 
Three Zines | in Column 2s, 6d, 9d. per Line after, 


One-Eighth Page, or Quarter Column .. . 018 6 
er Page, or Half a Column ..... I 15 0 

alfa Page, or a Column ... 1... 350 
Whole Page assa ee ee ee 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Diary of Societies 


LONDON 


THURSDAY, Jory 9. 


G EOLOGISTS’ Association, at 8.—On me pa of Belgium, wıth especial 
reference to the long Excursion. let.—Remarks on the 
Stratified and Igneous Rocks of the Pies of the Meuse in the French 
Ardennes . Prof, T. G. Bonney, F.R S. 


SANDERSON & Co., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 


In Continuous Len without Joints asi assupplied by themi to HerMajesty’s 
‘Government and the Colonies ; he aralan emment, th entine Re- 
public, and other r Foreign Govern ; the Royal Courts of Justice, Strand, 

Houses o Parliament, &c. 
The Jury Commission, acting on the Reports of the Interuational Juries of 
sthe Health Exhibition, have a eda ane M n Class 26 to Messrs. 

Sanperson & Co. for their Solid Co oppor Ti ape Lightning Conductors in 
Continuous Lengths, without Joints, an Conductivity Copper. 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 
SECOND EDITION, 


GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d, POST EREE, 


A CATALOGUE, OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C. 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 

















SPECIAL NOTICE—Sce the New Polarising Prism, 


Can be used over any A & B Eyepiece. Stronely recommended for Lantern 
Work; will take in any Ohjeet” “Als ace the New Erecting Microscope. 
Any Object- Glass and any Eyepiece can be used withit. Itis the only way 
of seeing the Objects in t ian shape and form. Maker of the est 
Wicol Prisms in existence for the Lata . Spottiswoode, Esq., P.R.S., 

xc , and for Frank Crisp, Esq, LL. . B.A., &e., &e. 


STRADE SUPPLIED WITH PRISMS, 





OPYPTICIN E. 


An almost sdreakable material resembling the finest Tortotse-shell. 


* DOLLOND’S `’ 


Now use OPTICINE for Eye-Glass Frames; they will be found almost 
everlasting. 
PRICE 7s. Gd, post free. 
Fitted with Dollond’s Finest Crystal Lenses. 







DoLLOND Ky 
at ol 


ELASTIC STEEL SPECTACLES, 
3s. 6d, 75. Gd, 128 Gd per pair, post free. 

1, LUDGATH HILL, LONDON, E.O. us 

THE 


DOMESTIC MOTOR 


(DAVEY’S PATENT). 








The most economical small motor for 
pumping water and driving small machinery. 
Cost of fuel one farthing per horse power per 
hour. 


” IN USE FOR ELECTRIC LIGHTING. 


See Exhibits at Stand No. 1195, West Annexe, 
and also in the Electric Lighting Department, 
Inventions Exhibition, London. 


Catalogues on Application, 


HATHORN, DAVEY, & C0., LEEDS. 


THE select cinnnd arched 








Is unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateurs 
use, It requires no oil Sharpen with a spittle or water. ’ Puts on a keen, 
sharp edge; no humbug about this. ran stood the test of roo years, Cut 

ones for Axes, Hedi ge Kniv: rs, Penknives, and Plane Irons, &c. 
Honourable Mento Paris Me Pi 1878, and Bronze Medal, London 
International Exhibition, 1884. Ask your Tronmonger or other retail house 
to get you one, and give my address ; if he won’t, drop me a note, 


JOHN C. MONTGOMERIE, 
Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R $.O. 
Ayrshire. [303 


SCIENCE AND ART DEPARTMENT 


PER CENT. GRANT FOR THE PURCHASE OF STANDARD 

OLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 

AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to be made supplied by 


THOMAS J. DOWNING, ° 
Geologist, &c., 9 





8, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century), 





PATERSON & COOPER, 

76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephéne Engineen, 
New Electric Tight Catalogue, post free rs. 

PATERSON & COOPER Reg to give notice that they Bave disppsed of 


the Philosophical, Educati and Exporimental Part of their Busmess to 
Messrs, J and T. MAYFIELD, 41, Queen Victoria Street, E Ce 


<o 


nn 
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“WOODHOUSE & RAWSON 


À SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 


OFFICES—II, QUEEN VICTORIA STREET, E.C. Worxs—Capsy HALL, HAMMERSMITH ROAD, W. 
Lamps. Fittings. Carbons. . Battery Supplies. 
Dynamos. Switches. Wire. © Telephone Supplies. 
Accumulators. Safety Junctions. Instruments. Electric Bells, 


SOLE MANYFACTURERS ÒF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


PRIZE MEDAL ERARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britasn,] EXHIBITION 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES; FO! 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH} 


e WIMSHURST AND VOSS INDUCTION MACHINES 


OF IMPROVED PATTERN. 
Tllusirated Catalogue, Revised Edition, per post 8d. 


SS. WW. S'E CUTE. 


In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts." 


À * Bottles charged a’- g doz, and allowed at the same rate if returned; but they 
W must be pad for with the Beer. 


=i? Neither sugar, saccharum, nor any of the many new Brewing Materials are used in ; 
H the manufacture of the nan Stoni it s Brewed entirely trom the finest Malt and 
oats ops; It 18, too, more hop tout is Fy o! des being 
zd: nutntious, it is an excellent Tonic and Seite suite for invalids ladies nuran Het i 
anyone requiring a good ied fy Me beverage. It is a “Sound Numtious ” onic, © 
and very much recommended by Medical men. 
WALTHAM BROTHERS, 


THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—1zro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 




















Award of Merit, International Medical and Sanitary Congress Suver Medal, National Health Society, 188 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. . 
105,000 ACCIDENTS 8vo as Third Edition, Abridged and Revised 
vow WGI THE WINDS: An Essay in Illustration o 
the NEW PRINCIPLES of NATURAL PHILO! 4 

TWO MILLIONS HAVE BEEN PAID AS WILLIAM LEIGHTON JORDAN, F.R.OS. nee SA 

‘Everything Mr. Jordan writes is sure to be brilliant and i i 
COMPENSA TION His mathematical E oka are gery clearly exftected tt Adie DINEO 

BY THE London : DAVID BOGUE, 27, King William Street, Strand, W C 





Railway Passengers’ Assurance Company, 











FRY’S GOLD MEDAL, 
64, CORNHILL. CALCUTTA, 1884, 
ACCIDENTS OF ALL KINDS, : eee 
z FEE, : i 1 Pure ” A 
Pattee “Eto ee BARWIE M FARQUHAR Eg COCOA oA 
Apply to the Clerks at the Railway Stations, the Local Agents, or ** Strictly pure, easily assimilated.” 
Weg-End Ofice—8, Grand Hotel Buildings, Charing Cross; —~W. W. Stoppart, Analyst for EX | R ACT 
OR AT THE Bristol. 
Head Office—64, Cornhill? London, E.C, : Nineteen Prize Medals Awarded. 
WILLIAM J VIAN, Secretary. 
- THIS 
NON-MAGNETISABLE WATCHES. DI 
WATOHES which cannot be ** ACNE ee weet es =e Z MEDICINE 
bg , bited at 7 
ithe pate en SPSS attie | Ts a Certain Oure for era of the LIVER, STOMAOI 





E. DENT & CO, Makers of the Primary Standard Timekeepor of the | AND BOWELS. A Great PURIFIER of the BLOOD; | 
Seya ne see Powerful Invigorator of the System, in cases of WEAKNESS; 


e 
@nly Addresses :—6z, Strand, and 34, Royal Exchange, London. : 
7 N pe AS hele to this plan. AND DEBILITY, and is unequalled in Female Complaints 
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WORKS BY THOMAS HENRY HUXLEY, LL.D, 


. PRESIDENT OF THE ROYAL SOCIETY, &c., &c. 





LAY SERMONS, ADDRESSES, AND REVIEWS. Seventh Edition. + 8vo. 
s. 6d. y 
ESSAYS SELECTED FROM LAY SERMONS, ADDRESSES, & REVIEWS. . 


Second Editon. Crown 8vo. 15. 


SCIENCE AND CULTURE, AND OTHER ESSAYS. Demy 8vo. tos. 6d. 
CRITIQUES AND ADDRESSES. 8vo. t0os.6¢4 œ 


AMERICAN AD REPS WITH A LECTURE ON THE STUDY OF 
BIOLOGY. 8vo. 
PHYSIOGRAPHY. An Introduction to the Study. of Nature. With Coloured 


Plates and Weodcuts. New and Cheaper Edition. Crown 8yo. 6s. 6d. 


LESSONS IN ELEMENTARY PHYSIOLOGY, With numerous Illustrations. 


New Edition, Revised. Fcap. 8vo. 4s. 6d. 
INTRODUCTORY PRIMER OF SCIENCE. 18mo. 1s, 
HUME. Crown 8vo. 2s. 6d. (“English Men of Letters.”) 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 


BIOLOGY. By T. H. HUXLEY, LL.D., P.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ’s 
College, Cambridge. New Edition. Crown 8vo. 6s. 


MACMILLAN & CO., LONDON. 





Now Ready, Medium 8vo, Price 21s. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., 
Fellow ofthe Royal College of Physicians ; Assistant Physician and Lecturer ‘on Matena Medica at St. Bartholomew’s Hospital 
Fxeminer in Materia Medica in the University of London, m the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the University of Edinburgh. 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. 


BY THE SAME AUTHOR. In the Press, 

DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This work contains, in addition to the Lettsomian Lectures, a mimber of other Papers by the Author on similar subjects. 
Demy 8vo. 

MACMILLAN & CO., London. 








Profusely Illustrated. Price SIXPENCE, by Post EIGHTPENCE, 


The English Fllustrated Magazine 


For JULY, 1885, contains— 














J,—REFLECTIONS. Engraved by R. TAYLOR, from V.—IN THE NEW FOREST. Part II. By MABEL 

a Drawing by Gro. L, SEYMOUR. Frontispiece. COLLINS. With Illustrations by ARTHUR LEMON. 
I].—THE ARTY OF ACTING. « By HENRY IRVING. VI—THE SIRENS THREE (fo be continued). By 

Mr. Henry Irving: Engraved by O. LACOUR. WALTER CRANE. With Llustrations by W. 
IIL—THE PILGRIMAGE OF THE THAMES. CRANE. 

PartI. By A. HASTINGS WHITE. With Illustra: | Yil —A FAMILY AFFAIR (fo če continued). By 

tionis by LUCIEN V'S DEN TRE PE HUGH CONWAY (Author of “Called Back”), 
IV.—IN THE LION’S conclu e 

Author of “John Hening.” ( 7 VIII.—IN MEMORIAM. By J. Coaryns CARR. 

° 5 : MACMILLAN & CO., LONDON. 
ie 


Now Ready, No. 309, Price One Shilling. 


MACMILLAN’S MAGAZINE. 


~ CONTENTS FOR JULY. 

1.—AN AUSTRALIAN APPEAL TO THE ENGLISH DEMOCRA Ci 
2.—MRS DYMOND. Chapteis XVI.—XIX. By MRS. RITCHIE (MISS THACKERAY) 
3-—MARLBOROUGH 

4.—INTERNATIONAL CO-OPERATION IN SCANDINAVIA. ° 
© —FROM MONTEVIDEO TO PARAGUAY. II. (Conclusion) 
6.—A WALKING TOUR IN THE LANDES. 
7.—REVIEW OF THE MONTH. ° 


MACMILLAN & CO., LONDON. ‘ ` 


t> 
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Messrs. MACMILLAN & (0.8 NEW BOOKS. 


NOW READY. FIFTH THOUSAND. 


TEXT BOOK OF GEOLOGY. : 


BY ‘ 
ARCHIBALD GEIKIE, F.RS., 
Director-General of the Geological Survey of the United Kingdom. 
With numerous Illustrations. e second Edition, thoroughly Revised. Fifth Thousand. Medium Byer 285, 


SHORTLY. 


CLASS BOOK OF GEOLOGY 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 
Fcap. 8vo. 


NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT OF 


e SIR ELIJAH IMPEY. By Sir JAMES FITZJAMES STEPHEN, K.C.S.1., D.C.L., a Judge of the High Court o. 
Justice, Queen’s Bench Division. 2 Vols. Crown 8vo. 15s. 
NEW WORK BY MR. MATTHEW ARNOLD. 


DISCOURSES IN AMERICA. By Marruaw Arnor, D.C.L., LL.D. 


Crown 8vo. 45. 6d. MeO s43: éd. Series, New Volume. 
NEW BOOK BY MR. ARCHIBALD FORBE 


SOUVENIRS OF SOME CONTINENTS. By ‘ARCHIBALD FORBES, 


LL.D., Crown 8yo. 6s. 
NEW BOOK BY PROFESSOR MASSON. 


CARLYLE, PERSONALLY AND IN HIS WRITINGS. Two 


Lectures. By DAVID MASSON, M.A., LL.D., Professor of Rhetoric and English Literature in the University of 
Edinburgh. Extra Fcap. 8vo. 2s. "6a. 
“ These lectures should be read by all admirers of Carlyle.”——Satwrday Review, 


ON LIGHT. Being the Burnett Lectures. By Grorcr GABRIEL 
STOKES, M.A., F.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. First Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT AS THE MEANS OF 
INVESTIGATION. Crown 8vo. 2s. 


MALTHUS AND HIS WORK. By James Bonar, M.A., Balliol 


College, Oxford. 8vo. 12s, oe 
OPULAR EDITION, ONE SHILLING. 


ANYHOW STORIES FOR CHILDREN. By Mrs. W. K. OLIFFORD. 


With Illustrations by DoroTHY TENNANT. New Edition. Crown 8vo, Paper Covers, 1s. Cloth, 15. 6d. 

“ We have not found in any of the holiday books of the season a more genmne vein of fancy than in Mrs. W. K. Clifford’s 
little volume. . We have only to add that Mrs. Clifford’s style is as pure and delicate as her humour, her quamt fancy, and her 
sympathy with children’s thoughts and see —Daily News. 

EEK TESTAMENT FOR SCHOOLS. 


THE NEW TESTAMENT IN THE ORIGINAL GREEK. The 
Text Revised by BROOKE FOSS WESTCOTT, D.D., and FENTON JOHN ANTHONY HQRT, D.D. 12mo, 
cloth, 4s. 6d.; 18mo, roan, red edges, 5s. 6d. 

A NEW ALGEBRA FOR SCHOOLS 


ELEMENTARY ALGEBRA FOR SCHOOLS. By H.S. HALL, B.A., 


formerly Scholar of Christ’s College, Cambridge, Master of the Military and Engineering Side, Clifton College, and §. R. 
KNIGHT, B.A., eared ee of Trinity College, Cambridge, late Assistant Master at Marlborough College. Globe 


A TREATISE ON THE CALCULUS OF VARIATIONS.. Arranged 


with the purpose of Introducing, as well as Illustrating, its Principles to the Reader by means of Problems, and D ned to 
present in all Sa es Particulars a Complete View of the Present State of the Science. By LEWIS BUFFETT 
CARLL, A.M 8vo. 21s. 


A TEXT-BOOK OF THE METHOD OF LEAST SQUARES. By 


MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh University, Membg of the American Philosophical 
Society, American Association for the Advancement of Science, American Society of Civil Engineers’ Club of Philadelphia, 
Deutschen Geometervereins, &c. Dem 


8vo. 8s. 6d. 
CURVE TRACING IN CARTESIAN CO-ORDINATES. By 


WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the United States Naval Academy. Crown 8vo. 4s. 6d. 


A? TREATISE ON COMPARATIVE EMBRYOLOGY. By Francis 


M. BALFOUR, M.A., F.R.S., Fellow of Trinity College, and Professor of Animal Morphology in 2 University. In 
gwo V4ls. Medium 8v0, 
Second i Edition, reprinted, without alterations, from the First Edition. Vol. I., 18s. Vol. IL, ars. 


z MACMILLAN AND CO., LONDON. 


p ted by RıcHagp CLAY AND Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
Macudinan anD Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Tuounrspay, July 9, 1885- 
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“ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 











No. 820, VOL. 32] 


THURSDAY, JULY 16, 


1885 [PRICE SIXPENCE 











Registered as a Newspaper at the Genoral Post Office] 


[AL Rights are Reserved 





BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE. 
az, ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
ABERDEEN, eat on E SEPTEMBER 9. 


RESIDENT-E 
‘The Ricur Hon. Sir LYON PLAYFAIR, K KC B, M.P., PhD., LL D., 
ERS. L. and E, FCS 


NOTICE TO. CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, ander an arrangement dating from 1871, the acceptance of 
Moemonz, and the da ye ch are to be read, are now, as far as 

ea e determined by Oranian mmittees for the several Sections 

Keating It bas therefore become necessary, in 

ier ay aie on E ai ts Committees of doing justice to the 
several Communications, that pack Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Trassac- 
tions of the Association, and the Council request that he will send it, s together 
with the original Memoir, by book-post, on or ares t ra, ad 
thus:—‘‘ General Secretaries, Brush Associatio bemarle Street, 
London, W. For Section... a0 coe ne thors who comply with 
this request, and whose ‘Papers are ‘accepted, will be furnished before the 
Meeting printed copies of their Reports and Abstracts. If it should be 
leona Pie to Bike Author that his Paper should be read on any particular 
days, he is requested to send information thereof te the SECRETARIES 1N a 
separate note. 

Lien pies breve ee of Science, and of Researches intrusted to Indi- 
vidi Committees, must be forwarded to the Secretaries, for presentation 
to the Organising Committees, ETP by a statement whether the 
be M 


Author ig ey at tho Annual 

No Re er, or Abstract can be rted in the Report of the Asso- 
ciation mie is in the hands of the Secretary before conclusion of the 
Meeting. . T. G. BONNEY, Secretary. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC Piao OF THE 
UNIVERS NDON. 


The following Classes meet the requirements of Candidates .— 
—Prof WaLiamson, Ph D., eRe. 


Experimental Physics —Prof G. C Fostus Š 
ogy. —Prof of Orive, F RS., F.L.S. 


¥ LANEESTER, MA 
Botany and Vegetable Ph 
Chemiatry. ioo, Chemistry, and Botany enter into 
the Ordinary Medical Coed 
Prospectuses, including information as to Classes for Matriculation, may be 
obtained from ths: College, Gower > TALPON C 
TALFOURD ELY, M.A., Secretary. 


RIBBON SECTION CUTTING. 


The Cambridge Scientific Instrument Company have designed a new and 
sumple Microtome for cutting continuous Ribbons of Sections of Microscopic 
tions on the plan first adopted by Mr. Caldwell The new instru- 
nent has the advantage over the original pattern of with the 
endless" band-altogether, and consequently not on! avoiding the trouble 
of lifting the senes of ions razor, of allowing them to 
fall on to the glass slide in ther proper poattion for mounting. Pnee of the 
Microtome, 45 55. 
The Company are appointed Agenta for the Microscopes of Zeiss, a supply 
` of which is Ee i atok. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge. 








BROWNING’S PLATYSCOPIC LENS. 





Engraved Real Sise 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“Tf you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do) ”—GRANT ALLEN m Know 

The Platyscopic Lens is invaluable to botanists, mineralogists, or 
three times as far from the object as the 


mol 2s it focuses about 

K lei ina" tebe oC eat dames ot aaguibine 
scopic 1s o of four of power, m 

respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 


E 
feld, is the best adapted for general use. 
The Lenses are set in Ebonite Cells, and mounted. ep ae adil! aeni 
Price of the Platyscopic Lens, mounted in OSES A gji >a 


fying either 10, 15, 20, or 30 diameters, 185. 6d. ee, 
Illustrated description sent free. 
JOHN BROWNING, 63, STRAND, LONDON, W.O. 


NEGRETT! AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN’S (PATENT) SUNSHINE RECORDER. 


PRICE £3 38. 
NEGRET.T! 
ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERE 
TO THE QUEEN, 
HOLBORN VIADUCT. 

eg pear Cornhill ; 
129, Regent Street, 


Likistrated Description Hee Free. 









NEGRETTI & ZAMBRA’S 
Large Ilustrated Matalogue, 
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THE MASON SCIENCE COLLEGE, 
° BIRMINGHAM. 


. . 
APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL 
DEPARTMENT. 

The Council invita Applications on or before AUGUST 26, 1885, for the 
above Appomtment, the duties pf which will commence on OCTOBER 1. 

Partı of the Stipend and Conditions will be sent on application to the 
Secretary, Mr. G. H. Moriay, the Mason Science College, Birmingham, 
to whom all applications for the Appointment should be sent. 


J. THAPKRAY BUNCE, President of the Council 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


An ASSISTANT LECTURER in MATHEMATICS will be AP- 
POINTED m SEPTEMBER (Stipend, S100 per annum) Candidates 
must send in applications, with testimonials and references, not later than 
AUGUST a7. 

For further information apply to 

Cardiff, June ra, 1885. 


A B.A. of TRIN. COLL., CAMBRIDGE, 


desires em loyment Hcnours (2nd Class) in Natural Science, 2882 
Subjects : ariel Comp Anat, andChemustry Apply, E. W. W., 
13, Gargrave Road, kipton in Craven 


B.A. OF OXFORD (and Class Honours in 


Biology, 1882) desires Work ın a Laboratory, Library, or M: + 
will undertake Translations of Scientific Literaire mi French, Ger: 

Dutch, Danısh, and Swedish. Good references —Address R, 
4, Northfield Square, Leeds 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
- 36, GREAT RUSSELL STREET, LONDON, W.C. 








IVOR JAMES, Registrar. 











SPECIAL NOTICE—See the New Polarising Prism, 


Can be used over any A & B Eyepiece. Strongly recommended for Lantern 
Also see the New Erecting Microscope. 
It is the only way 


Work; will tako in any Object 
a a Onn and any Eyepicce,can be sed with it. ¢ 
of seeing the octs in their nght and form. Maker of the Largest 
Nicol Prisms In existence for the Lato W. Spotts ey 
&c., and for Frank Crisp, Esq., LL.B.. B A., & , &c. 


TRADE SUPPLIED WITH PRISMS. 
SCIENCE AND ART DEPARTMENT 


so PER CENT. GRANT FOR THE PURCHASE OF STANDARD 
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY 
AND MINERALOGY. NEW LISTS and FORMS on which the 
Application is to be made supplied by 


THOMAS J. DOWNING, 
Geologist, & c., 
8, WHISKIN STREET, LONDON, €E C. (over Quarter of a Century). 


PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers. 
New Electric Light Catalogue, post free 15. 


PATERSON & COOPER beg to give notice that they have disposed of 
the Philosophical, Educational, and Experimental Part of their Business to 
Messrs, J and T. MAYFIELD, 41, Queen Victoria Street, E C 


°” SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS | 


Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, and used by all rs and Teachers m 

Great Britain, &e. ° 

New and Rare Minerals constantly arnving from “all parts for selection of 
Single Specimens 

ROCK SECT$ONS AND ROCK SPECIMENS: 
The Largest Variety in England 
New Catalogues and Lists on application to— 


« JAMES R. GREGORY, 
£8, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
ie Established 27 Year in London. 
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LIVING SPECIMENS FOR THE.MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers free-swimming Epistylis (with 
sketch), which is probably a new species. He has also vent out the rares 
Entomostraca, Moina rectirostnis, and Macrothna roseus, Leptodora hyalina, 
Hyalo-daphnia Kahlbergensis, Sida crystallina, Cnstatelia mucedo, Cordylo- 

hora lacustris, Spongilla fluviatilis, Melicerta ringens, Brachionus urceo, 
he Dero obtusa, Volvon globator, also Hydra, Vortecella, Amocbe- 
Crayfish, and other Specimens for (Huxley and Martin’s) Biological Labora- 
tory work. 

Weekly Announcements will be made in this place of Organisms T. B 18 
supplying 
specimen Tube, One Shilling, post free. 
Twenty-six Tubestn course ofSix Months for Subscription of 41 18., ` 

or Twelve Tubes for 103 6a, 
Portfoho of Drawings, Ten Parts, rs. each @ 


EDWARD WARD has pleasure in an- 
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 








$. . 

Plumularia similis se see so (post-free) 2 8 
Also, quite new '— 

Gorgonia verrucosa (polype stained) ,, 2 a 

Podalirus typicus (Spectre Shrimp), I 3 





EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 
CABINETS FOR MINERALS, 
FOSSILS, &c. 

6 DRAWERS, 20 INCHES HIGH oain SAIBS 
I0 ” 39 ” 33 . 458. 
8 » 26 ” ” eae 28s. 
12 ” 39 a 528. 


” ve aa 
“ NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM+ ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, &c, &c. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT ọ oz, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (vary RARE FORM) CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


PMG hets on Application Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 


SAMUEL HENSON, 
277, STRAND, LONDON. 


X e Opposite Norfolk Street. 
MINERALS AN 








D FOSSILS. 


SINGLE SPECIMENS OR COLLECTIONS. 


=. HE. BUTLER, 
Assoc. R. Sch. Mines Lond., 
M.A. Oxon, and L.S.A. Lond. 
Successor to the late R. TALLING. 


180, BROMPTON ROAD 
LONDON, S.W., 
Five minutes’ walk from the Natural History Museum, S. Kensington. 


The AUT OCOPYIST (from 20r ) furnishes eacellent 


BLACK COPIES 


in Lith phic Style, of the ORDINARY WRITING (also Shorthand 
Arabic, &c } Sketches, Music Easy, Economical —]J he AUTOCOPYIST 
O , 72, London Wall, London 








BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c —C HERBERT, English and Foreipn Bookseller, 31¢ 
Goswell Road, London, E C Catalogue free an receipt of tno stamp 
Libraries, Old Books, and Parchment purchaced. 
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THE “HANSA,” 
Published since 1864 im Hamburg, is the only independent professional paper 
in Germany dedicated ele to Manume Objects. Essa , Critiques, 
Reviews, Reports, Advertisements, Strict eye kopt upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
© preceding numbers of the year furnished subsequently Price ras. for twelve 
months. Advertisements 4d a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion Busme Office. Aug. Meyer and 
Dieckmann, Hamb Alterwall, 28. Edited by W. von Freeper, M R., 
Hamburg, Ålêxander treet, 8 i 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by James BRITTEN, F.L.S., British Museum. 
Conrants:-~Onginal Articles by leading Botanists.—Extracts, and 
Notices of Bo@ks and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price xs 3d Subscription for One Year, payable inadvance, 124, 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


NORTH. BRITISH AGRICULTURIST, 
the only Agricultural Journal in Scotland, circulates extensively among 
downers, Farmers, Resident Agents, and others interested in the 

m ment of land throughout the United Kingdom. , 
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rice By post . Annual Subscription, payable in advance, 144 
poma Ty Bin Aeee Edinburgh ; and 145, Queen Victoria Street, 
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THE ENTOMOLOGIST: 
' AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
Freperick Bonn, F.Z S. | ps A. Powgr, M.D. 
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Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
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GRAPHED PLATES. 
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Wochenblatt zur Verbreitung der Fortschritte in den 
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Herausgegeben von Dr. WILHELM SELAREK. 


A Weekly Permdical devoted to Natutal Science, 52 Nos., 16s. Specimen 
Numbers may be had through any Foreign Bookseller. 1884 commenced 
the XVIIth volume, 


f . 
Berhn' DUAIMLER, 77, Charlottenstrasse, S W., and all Booksellers. 
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LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Lan e Politics, Literature, 
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LA SEMAINE FRANCAISE: ‘Journal Francais pour’ 
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Third Series. Edited by J. E. Hartine, F.L.S., F Z.S., Member of the 
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Original Articles by well-known naturalists in every branch of zoology; 
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THE SCIENTIFIC RESULTS OF THE VOYAGE OF H.M.S. 
“ CHALLENGER.” 


Now Ready, « Hotany,” Vol L, with numerous Lithographic Illustrations: 
. Royal 4to, price gos. Cloth. e 

REPORT ON Hk SCIENTIFIC RE- 
SULTS of the VOYAGE of H.M.S “CHALLENGER” dwing the 
YEARS 187 -76, under the command of Captan G. S. Nares, RN., 
F.R.S, an E tain F. T. Thomson, R N. Pre under the super- 
intendence of the late Sir C. W. THomsow, F.R S , and now of Joun 
Morray, F R S.E , one of the Naturalists of the Expedition. 
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“Introductory Report the Present State of Knowledge of various 
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I. “Report on the Botany of the Bermudas.” Price 8s. 
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and St, Panl Islands” ‘Price 18s i 
i “ Report on the Botany of Juan Fernandez, the South-Eastern Moluccas, 
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CONDUCTED BY 

Professors HUMPHRY, TURNER, and M‘'KENDRICK. 
R Bie ats L T Putre- 
x1 —Recent riments on Effects of very Low Tem tures on 
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4~~Rotation and Circumduction 
5 Movements of Ulna in Pronation and Supinanon. ByC W. Cathcart, 


6.—Anatomy of a Hydronuerocephelons Brain. By Alex. Hill, M.D 
(Plates XIX., XX.) 


7 —Co Callosum in Adult Human Brain. By Prof D. J Hamilton, 
eB. (Plates XXI , XXII } 1 

8.— Tumours ın Animals By J B. Sutton, F.R CS (Plate XXIII) | 

9 —Hyomandıbular Clefts and Psendobranchs of Lepidosteus and Amia. 
By Prof R. R Wright (Plate XXIV.) 

xo.—Anatomy of Spina Bifida. By Prof Humphry. 
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Globe 8vo, 3s. 6d. ; with 


Answers, 4s. 6d. 
This work differs in some important respects from the text-books now in ucte. The early chapte contain an unusually large 


and varied selection of examples. After the first four rules considerable prominence is given to easy equations and problems. 


All 


the usual algebraical operations are first tregted ‘and exemplified in the case of simple expressions, any reference to compound ex- 
pressions or resolution nto factors being for a time postponed. The writers are thus able to treat resolution into factors, and the 
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quadrajic equations solne recapitalatory chapters contain general proofs of the elementary rules and miscellaneous theorems and 
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ratio, proportion, variation, and progressions, and concludes with a collection of miscellaneous examples. Examples are worked in 
the text thaughot to illustrate the best methods, and the examples for practice are numerous. As, moreover, they have been 
- compiled with the advice and assistance of several teachers of great experience, it is hoped that no useful types have been omitted. 
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MR. F. MARION CRAWFORD’S NEW NOVEL. 


ZOROASTER. 


Singer,” &c. 2vols. Globe 8vo. ras. 


By F. Marion CRAWFORD, Author of “ Mr. Isaacs,” “Dr. Claudius,” ‘‘A Roman 


The Times says: ‘The field of Mr. Crawford’s imagination appears to be unboundtd. . . . In ‘Zoroaster’? Mr. Crawford’s 


winged fancy ventures a daringgflight. 


. .. Yet ‘Zoroaster’ is a novel rather than a drama. 


It is a drama in the force of its 


situations and in the poetry and dignity of its language, but its men and women are not men and women ofa play. By the natural- 


ness of their conversation and behaviour they seem to live and lay 


stage could possibly do.” 


hold of our human Sympgthy more than the same characters on a 


The World says : ‘‘ ‘ Zoroaster’ is an interesting story ; agood human tale set ina picturesque frame of old romantic work, ... 
H 


Mr. Marion Crawford has made a new departure, and, on the whole, a successful one, 


° 


The Guardian says: ‘An instance of the highest and noblest form of novel. . . . The story is told in a style that combines 


unusual strength and vigour with a sin 
from one end of it to the other. . . 
on a level that 1s almost entirely its own.” 


ar wealth of poetical imagination. 
. Alike in the originality of its conception and the pow 


There is sargely a weak sentence or a false thonght 
with which it is wrouglt out, it stands 
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NOW READY. FIFTH THOUSAND. 


TEXT BOOK OF GEOLOGY. i 


BY Ld 
ARCHIBALD GEIKIE, F.R.S., . 
Directo General of the Geological Survey of the United Kingdom. 
With numerous Illustrations. Second Edition, thoroughly Revised. Fifth Thousand. Medium8vo 28s. 


SHORTLY. 
CLASS BOOK OF GEOLOGY 
FOR THE USEOF COLLEGES AND SCHOOLS. à 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 
Fcap. 8vo. 


NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT OF 
SIR ELIJAH IMPEY. By Sir JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., a Judge of the High Cout of 
ustice, Queen’s Bench Division. 2 Vols. Crown 8vo. 15s. 

he trial of Nuncomar is the most dramatic incident ın the history of the English in India, excepting the tragedy of the 

Black Hole, from the first appearance of the gentleman adventureis in the Indies down to the great mutiny, . . . an instructive 

and still more a convincing ga But perhaps the best reward of Su Fitzjames Stephen’s latest inquiry will be the conviction 

that he has reversed the deciee of history, partially and blindly written, and that he has vindicated one reputation which had 
been destroyed on false and insufficient grounds.” — Times. 

NEW WORK BY MR. MATTHEW ARNOLD. 


DISCOURSES IN AMERICA. By Marrarw Arnoro, D.C.L., LL.D. 


Crown 8vo, 45. 6d. Macmillian’s as. 6d. Series, New Volume. 


POEMS. By Marrauw Arnotp. In 3 vols., crown 8vo, 7s. 6d. each. 
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NEW BOOK BY MR. ARCHIBALD FORBES. 


SOUVENIRS OF SOME CONTINENTS. By ArommaLD FORBES, 


LL.D., Crown 8yo. 6s. 


ON LIGHT. Being the Burnett Lectures. By Grorer QABRIEL 
STOKES, M.A., F.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. First Course : ON THE NATUDE OF LIGHT. Second Course: ON LIGHT AS THE MEANS OF 
INVESTIGATION. Crown 8vo. 2s. 6d. 


MALTHUS AND HIS WORK. By Jamzs Bonar, M.A., Balliol 


College, Oxford. 8vo, 12s. 


OVER- PRESSURE IN HIGH SCHOOLS IN DENMARK. By. 
Di. HERTEL, Municipal Medical Officer, Copenhagen. Translated from the Danish by C. GODFREY SORENSEN, 
with Intioduction by J. CRICHTON BROWN, M.D., LL.D., E.R.S. Crown 8yo. 3s. 6d. 

GREEK TESTAMENT FOR SCHOOLS. 


THE NEW TESTAMENT IN THE ORIGINAL GREEK. The 
Text Revised by BROOKE FOSS WESTCOTT, D.D., and FENTON JOHN ANTHONY HORT, D.D. 12mo, 
ie cia aa ar a op NEW ALGEBRA FOR SCHOOLS 


ELEMENTARY ALGEBRA FOR SCHOOLS. By EL S. Haun, B.A., 
formerly Scholar of Christ’s College, Cambridge, Master of the Military and ee Side, Clifton Coll and S. R. 
E Aa AT E of Trinity College, Cambridge, late Assistant Master at Marlborough College, Globe 

vO 3s i nsw 


A TREATISE ON THE CALCULUS OF VARIATIONS. Arranged 
with the puipose of Introducing, as well as Ilustrating, its Principles to the Reader by means of Problems, and D ed to 
epresent in all Important apes a Complete View of the Present State of the Science. By LEWIS BUFFETT 
CARLL, A.M. emy vo. 


A TEXT-BOOK OF THE METHOD OF LEAST SQUARES. By 


MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh University, Member of the American Philosophical 
Society, American Association for the Advancement ol Science, American Society of Civil Engineers’ Club of Philadelphia, 


Deutschen Geometervereins, &A Demy 8vo. 8s. 
CURVE . TRACING IN CARTESIAN CO-ORDINATES. By 


. WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the United States Naval Academy. Crown 8vo. 45. 6d. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By Franots 


M, BALFOUR, M. A., F.R.S., Fellow of Trinity College, and Professor of Animal Morphology in the University, In 
Twa Vols. Medium Svo, 
Second Edition, reprinted, Without alterations, from the First Edition. Vol. I., 18s. Vol. II., 21s. 
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Now Ready, Medium 8vo, Price 21s. 


A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D. Se, F.R.S., 
Fellow of the Royal College of Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew's Hospital ; 
Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physiciags, London ; late Examiner in the University of Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPCGIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. 


“It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thorqgghly reliable, . . . is 
undoubtedly the best treatise on the subject in the English language.” —Britsh Medical Fournal. 

“The work has little in common with the old-fashioned books on materia medica. "It is not a mere collection of dry facts and 
technical details, but a <cientific treatise worthy to be ranked with the highest productions in physiology, either in our own or any 
other language. . It 1s a book of study for the scientist and a work of reference for the practical p ysician, "Lancet, 

“A work Which marks a distinct epoch, a tuming point in the history of medicine. it t ıs not a mere compilation, ». « but 
it is essentially a new departure breaking away from well-worn tracks mto a new and almost unknown region, ”——Medical Times 


and Gazette, 





BY THE SAME AUTHOR. In the Press, 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. S 
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OFFICES—II, QUEEN VICTORIA STREET, E.C. Worxs—Capsy HALL, HAmmMERSHTH Roap, W. 
Lamps. Fittings. Carbons, Battery Supplies. 
Dynamos, Switches. Wire, Telephone Supplies. 
Aceumulators. Safety Junctions. Instruments, Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


LJ 
° E i. S'XOu =z. 
In Oasks, 12/6 per 9 gals. In Bottle, 3/8 per doz. Impl. Pts." 


* Bottles charged oe er doz, and allowed at the same rate if retuyged , but they 
Pe, must be for yari tha 2e the 

i Neither sugar, saccharum; 7 nor any of the many new Brewing Matenals are used in 
Ż the manufacture of the “S. N.” Stout; it ıs Brewed entirely from the finest Malt and 
A Hops; it 1s, too, more - than Stout is generally; therefore, besides bemg vey : 
F nurritious, it is an excellent Tonic and particularly suited for mvalids, ladies nursmg, oF 
anyone requiring a good stre ening beverage. It is a “Sound Nutrinous” Tome, 
and very much recommended by Medical men. ° 


a BROTHERS, “Seeing 
THE “HALF-GUINEA” ALE BREWERY, LONDON, Sy. A 








ae 


+ Ixxxviil NA TURE ` [uly 16, 1885 








“ASTRONOMICAL TELESCOPES. 


FINEST POSSIBLE QUALITY. 
2łin. Wray Lens, best noun tie: &c.,&c. £5 o | 34in. Wray Lens, best mounting, &c., &e. AIS 15 
ie do. do. do. 7 10 | 4in. de do. do. £25 
do. do. do. £12 10 | 4żin. do. do. do.- . £49 o 
THE STUDENT'S EQUATOREAL, with 3}im. lens, ourown make, 3 Eyepieces, &c,, Equatoreal Stand- .. 412 12 1 
New Illustrated Catalogue, 3 stamps. 
THE “SOLAR@RAPH,” a Photo oper Camera, with Instantaneous Shutter, and an adaptor to fit it to any 
teleacope for Photographic Solar Spots, &c., complete ... a ase oe x mes Pn igs oe 2 c 
“LE MERVEILLEUX” $ plate, complete dry plate apparatus | 1 ¢ 
“LE MERITOIRE” 4 plate, complete dry plate apparatus, double rising front, swing back, rack to focus, &e., ge. ve Ir € 
THE “IN STANTOGRAPH; ” with best lens, instantaneous shutter, screw motion totail board, and eto ai 
improvement .. te se to L2 2 ¢ 
Ilustrated Photo Catalogue : 2 nonpa * 


J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM, Igo! 


THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS, AWARDS: WOVEN WIRE MATTRESS. 

TEN J P PURGI y : 

PRIZEMEDALS, 
FOURTEEN 

CERTIFICATES 
oF MERIT 














THE The leading peculiarity of this Mattress is the unique com 
Che principle of arrangement permits the free movement t‘ Excelsior ’’bination of a woven wire central portion with helica 
3E one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, givin 
of complete isolation of each, and effectually prevents c Matlock” advantages possessed by no other make. The helica 
lepression in the centre. springs obviate the tendency in all woven wire mattresse 

c i BED-RESTS. to become hollow and so cause sleepers to roll into th 
THE “EXCELSIOR” &‘ MATLOCK” COUCHES: middle of the bed. 


Retailfrom Cabinet Makers, Upholsterers, &c. Illustrated Descrs CH Circulars and Price TE 


CHORLTON & DUGDALE, MANCHESTER. 


OBJECTS FOR THE’ MICROSCOPE 


Firefly from Trinidad .. z Prehistoric Lava from Mount Somma, Naples 

Common Biue Butterfly S a oxi as ne ooo : Gold Sand with Quartz Rock.. 

Gad Fly hole) a ote eee a acs oe =a Aulacodiscus Sollitianus a 

Mole’s Fisa without Eyes sae abe - ea ve ee Radiate Plates from Myriotrochus nnkii, very rare 

a e ME P a nes wee oes a Vary BsaoriruL NEWLY PREPARED BOTANICAL Stipes. 
tem of Dytiscus beetle eae iba mn oe 


Section of Moss, Morium hornum, showing Anthendia . 
Somat + ot tase Worm, showing sexual organs . Metzgoria furcata, showing Chlorophyll is ag 
Fluke from Shee: 


hie “ . Spirogyra nitida in ba ane said os 
Skin from Sole of Foot, d seep and external layers differentiated ose Volvox globator... aes des 
Bone of very old Man as ias Yeast Plant (Toxula cerevisize, vinæ) a 
F ne (Humerus) w ave Anatomy of a Leaf, 9 pieces on one Slide 
Section through whole Foot of ‘Festus, eyi fno ... Marine Al (Ceramium ciliatum) ... a ees as ec 
first-class s mens illustrative of every biatch. of study, from rs each 
NEW CLASSIFIED LIST of OBIE" sesame the recently acquited Stock of Mr. E. WHEELER, late of Holloway. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. e 


Either of the above sent post free to any part of the world, on application to 
W. WATSON & SONS, OPTICIANS TO HER MAFESTYS GOVERNMENT, 


313, HIGH HOLBORN, LONDON, W.C. 


i 2010 THE “OTTO E GAS ENGINE, seoszemeos, 
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CONSUMPTION of GAS guaranteed to 
be 25 to 75°/, less than ANY other 
Gas*Engine per brake horse-power. 


CROSSLEY’S PATENT TWIN “OTTO” ENGINES 
Impulse every Revolution. 
Tho steadiest running Gas Engine yet made. 
CROSSLEY’S PATENT SELF-STARTER 
The Safest, Simplest, and Best, 
CROSSLEY’S NEW VERTICAL “OTTO” ENGINES 
“ Requiring little Ground Space, 








OVER 16,000 DELIVERED, 
CROSSLEY BROS., Limited, ‘Manchester. SPECIAL 4 H.P. OTTO ENGINE INDICATING UP TO 2 H.P 
Léndon: 24, Poultry, B.C. * Glasgow, 19, Renfield St. LARGELY USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT. [51 








Y Page by RrcuarD Cray anD Sons, at 7 and 8, Bread Street Hill Queen Victoria Street, in tho City of Londo d Published b 
MAcMILLAN AND Co., at the Office, 20 and 30, Bedford treet, Covent Gardon- THORDORT, July 16, 1885. j 4 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


«To the solid ground 
Of Nature trusts the mind which builds for aye."—WoRDSWORTH 




















No. 821, VoL. 32] THURSDAY, JULY 23, 1885 [PRICE SIEEN. 
Registered as a Newspaper at the General Post Office] (All Rights are Reserved 
A M A T E U R THE NEW POCKET METALLIC THERMOMETER 


(PATENT) 


PHOTOGRAPHERS 


SHOULD ALWAYS USE 


THE MAWSON PLATE. 


_ The BEST and CHEAPEST in the Market. 





Uniform, Reliable, and exceedingl to develop. ; 
i 5 a te epee Is as accurate as a Mercurial Themone? and far more sensitive, 


while for portability it is unequalled, and`ıt will be found an 
invaluable pocket companion. Price in Solid Silver, the size of 


MAWSON 3S SWAN, the engraving, in outer Morocco Case, 21s., sent post free. 


























MOSLEY STREET, NEWCASTLE-ON-TYNE; JOHN BROWNING, 
and 31, FARRINGDON STREET, LONDON. {504 68, STRAND, LONDON, W.C. ` 
eR. & J. BECK'S NEGRETTI AND ZAMBRA, 

NEW MICROSCOPE, SOLE MAKERS OF 

“THE STAR” JORDAN’S (PATENT) SUNSHINE RECORDER. 

A PRICES, _ if eee. PRICE £3 38. 
. er TA 1-in. aie E NEGRETTI 

Sd, wih am and Fin o ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS 
TO PHE QUEEN, 
HOLBORN VIADUCT. 
Branches 1—45, Cornhill; 

122, Regent Street, London. 
Tllustrated Description Past Freg. 


Stand, with Rack and Pinion, 
ecoaise adjustment, 2 Eye- 
pieces, and 1-1, Object: 
glass ... 3 3 0 


Stand, with Rack and Pimon, 
coarse adjustment, 2 Eye- 
pieces, and I-im. and 4-in. 


NEGRETTI & ZAMBRA’S 
- Object-glasses... .. 0. 4 4 «0 


a Nlustrated Catalogue, 


full Descriptive Pamphlet sent on po Pages, 
T Application to „ 1200 Engravings. 
R. &i. BECK, 68, Cornhill, London, E.C. Fca sepi 
s . 
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UNIVERSITY COLLLEGE. LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER r. 


Introductory Lecture at 4 p m. by Prof E. A Schafer, F R.S 
The Examinations for the Entrance Eahibitions will be held on SEPT- 
EMBER 28 and © 


Scholarships, Exhibitions, and Prizes of the Value of £800 are awarded 


y. 
In University College H 
tients are treated during the year Thirty-six, Appointments, eighteen 
resident, as House-Surgeon, House Physician and Obstetric Assistan 
&e., are filled up by compe nnan during the year, and these, as well as al 
Clerkships and hips, are open to Studeggs of the Hospital 
without extra Fee 
Prospectuses with full infomation as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 
G V POORE, M.D, Dean of the Faculty. 
TALFOURD ELY, &3I.A , Secretary. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


The Council invite applications for Five Berkeley Fellowships of the value 
of £100 ench for the year 1885-86, to be awarded in one or more of the follow- 
ing subjects —z. Classics 2. English Languageand Literate. 3. His 


istory. 
4, Philosophy. 5. Pure Mathematics 6 Apphed Mathemates y En- 


ital over gooo In-patients and 30,000 Out- 





ginee: 8 Physics. 9. Chemis to Biology (including Physiology) 
Ir Qncluding Paleontology) The appointments will be made not 
on the results of eaamination, but on evidence of ability to prosecute some 


special seudy or research. 
Applications must be sent to the Registrar on or before September 25. 
A fuller statement of the conditions of the Fellowships will be forwarded 
on application. 
HENRY WM. HOLDER, M A, Registrar. 


THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL 
ers DEPARTMENT 
The Council invite Applications on or before AUGUST 26, 1885 for the 
above Appointment, the duties of which will commence on OCTOBER T 
Particulars of the Stipend and Conditions will be sent on application to the 
Secretary, Mr. G H MorLgY, the Mason Science College, Birmingham, 
to whom all apphcations for the Appomtment should be sent 


J. THACKRAY BUNCE, President of the Counal 


OPEN SCHOLARSHIPS in NATURAL 


SCIENCE of the value of £100 and £60 are awarded ually i 
OCTOBER, at St. Thomas's Hospital Medical School, “Albert Embank. 
ment, 


For particulars apply to Mr. G. Ranpix, Medicn! Secretary. 
WM ‘ORD, Dean 








SHEFFIELD SCHOOL BOARD. 


CENTRAL HIGHER SCHOOL 
A Whitworth Scholar or other competent person is required to teach 
Machine Drawing and Constiuction, Practical, Plane, and Solid Geometry, 
cy el as the practical work in the workshop at the Central Higher 


Candidates to state Salary required. Forms of Application (which should 
be returned as early as possible) may be had of 
JNO. F. MOSS, Clerk 


School Board Offices, July 16, 1885 


10of- INCH EQUATORIALLY-MOUNTED 


FLECTING TELESCOPE for Sale’ strong Stand, with Hour 
and Declination Circles ; Reflector by With, and Cheering —Apply, 
F. Morais, Brentford. 


ASTRONOMICAL TELESCOPE FOR 


SALE, by Throughton and Simmo, 48 ın. focal length, with Stand, 
&c, complete Also Microscope with divided arcle, 4 inch Theodolite, 
and various other apparatus, property of the late W. Ladd, Esq For 
cards to view apply to Mr Newton, Chemist, Kilburn 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especially adapted for Teaching as supplied to Science 
. and Art Department, and nsed by all Lecturers and Teachers in 

Great Brtn, &c 

New and Rafe Mingals constantly arriving from all parts for selection of 
Single Specimens. e 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in Engtand. 
Naw Catalogues and Lists on application to— P 


JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Yoars in London 


e 
BOOKS (Secondhand), Miscellaneous, Re- 
mainders, ES HERBERT, English and foreign Bookseller, 3r9- 

















Goswell Réad, London, E.C. Catalogue free on receipt of two stamps, 
Labraries, Old Books, andgParchment purchased. 
. e 
°. . 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES ®XHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Bugula turbinata, with drawing 
and descnipnon. He has also sent out Clava squamata, Cordylophora s 
lacustris, Lophopus ciystallinus, Cristatella mucedo, Lacinularia socialis, 
Melicerta ringens, Brachionus urceolarts, Aplnchnn pnodonta, Teptodora 
h Hyalodaphma Kahlbergensıs, Volvox globator; also yin 
orticella, Amæba, Crayfish, and other Specimens for (Huxley and Martin’s 
Biological Laboratory work. 

Weekly Announcements will be made in this place of Organisms T. B. 18 


supplying om 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubestn course of Six Months for Subscription of LI I8. 
or Twelve Tubes for 108 6d. 
Portfolio of Drawings, Ten Parts, rs each. 


EDWARD WARD has pleasurd in an- 
nouncing the issue of a new Miucro-Slide of Zoophyte, with tentacles 
out, in the special manner so well Lnown to his numerous patrons. <a» 


r 
Plumularna similis s. se. .. (post-free) 2 8 
Also, quite new —. 
Gorgonia verrucosa (polype stained) ,, 2 2 
Podahrus typicas (Spectre Shrimp) n 12 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 


CABINETS FOR MINERALS, 
FOSSILS, &c. 








6 DRAWERS, 20 INCHES HIGH sis? aaan haner S21 BE 
I0 ” 39 ” ” ory oe a 6458. 
8 vs 26 is Pa sos. can ie 3288, 
12 ” 39 ’ 528, 


$ yt oe . oe 
— NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM. ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 


MINERALOGY AND GEOLOGY. 

PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, &c, &c At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT g oz., 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS wn MATRIX, 
PYROMORPHITE (very RARE rors), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES. 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 

Lists on Application Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 


277, STRAND, LONDON. 
Opposite Norfolk Street. 
E ugar pe 


LEOWAY S- PHIS 


















Is a Certain Oure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Compl&ints, 


C. D. AHRENS, 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 








SPECIAL NOTICE—See the New Polarising Prism. 


Can be used over any A & B Eyepiece. Strongly recommended for Lantern 
Work: will take in any Object Also see the New Erecting Microscope 
Any Object-Glass and any Eyepiece can be used mithit. Itis the only way 
of seeing the Objects in their mght shape and form Maker of the es ve 
Nicol Prisms in existence for the Late W. Spottiswoode, Esg, P R.S, &e 
&c., and for Frank Cnsp, Esq., LL B . B A., &e, &c. 


TRADE SUPPLIED WITH PRISMS 


July 23, 1885] 
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CLARENDON PRESS LIST. 
MATHEMATICS AND SCIENCE. 


Second edition, 2 vols demy 8vo, 315. 62. 
A TREATISE on ELECTRICITY and 


MAGNETISM. By JAMES CLERK MAXWELL, MLA, F R.S 
‘This noble work will do more to raise our ntry in the eyes of really 
competent Judges than cartloads of more Pelente: pubhcations.”— Nature. 


Demy 8vo. 7s, 6d 
ELEMENTARY 


An TREATISE on 
ELECTRICITY. By the same Author Edited by Warram 
GARNETT, MI A, 

Demy 8vo cloth, gs. 
A TREATISE on STATICS. By G. M. 


MINCHIN, M A, Professor of Applied Mathematics, R.LE College, 
Cooper's el Third Edition, Corrected and Enlarged Vol 1. The 
EQ ILABRIUM of CU-PLANAR FORCES [Vol IT.1 the press. 
“ Judging from the execution of the present volume the work will, in its 
complete form, be by far the best treatise on statics that has appeared in the 
E: h language.” —New York Nation 
Royal 8vo half Morocco, 31s. 6d i 
TEXT-BOOK of BOTANY. Morphological 
and Physiological By Dr. LIUS SACHS, Professor of Botany in 
the Unrane of Wuiee soos Editon, Edited, ith an 
Appendu, by S H. Vings, MA, Fellow and Lecturer of Christ’s 
College, Cambrid e 
oyal 8vo half morocco, zas 6d 
COMPARATIVE ANATOMY of the 
VEGETATIVE ORGANS of the PHANEROGAMS and FERNS 
By Dr A DE BARY, Professor in the University of Strassbuig. 
Translated and Annotated by F O Bowsr, M A, F.LS , and D, H. 
Scorr, M A, PhD, FLS 
s Undoubtedly the best text-book on the subject "—Academy. 
Just published Demy 8vo cloth, ros 6g 
ELECTROSTATICS, Being Vol. I. of the 
Mathematical Theory of Electricity and etim By H W 
WATSON, D S, F R S., formerly Fellow of Trinity College Cam- 
bndge; and S H BURBURY, M A., formerly Fellow of St. John’s 
College, Cambndge. 
Just published, demy 8vo price ras 6d. 
ELEMENTS of PROJECTIVE GEO- 
METRY. By LUIGI CREMONA, For Momb RS Lond , Professor 
of Mathematics in the University of Rome Translated by CHARLES 
LEUDESDORF, BLA, Fellow of Pembroke College, Oxford 
London. HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E C. 


Now Ready, Second Edition, Demy 8vo., Price 41 , by Post 43 sd 
The NOMENCLATURE of DISEASES. 


DRAWN UP BY A JOINT COMMITTBE APPOINTED BY 
THE ROYAL COLLEGE OF PHYSICIANS OF LONDON 
HARRISON ,& SONS, 59, Pall Mall, London, S.W 


Just Published, Post Free for Two Stamps 
NATURAL HISTORY & SCIENTIFIC BOOK CIR- 
CULAR, No 66. Entomology Coleoptera, sere RACH 


iapoda, and Works in Botany, Ornithology, Fishes,&c. 
S SON, 08, Essex Street, Strand, London, W.G 








xci 
AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 
ADVANTAGES. » 


tm. They present Faithful Representations of the Subjects. 

and. Printed on the paper of the Book itgelf, mounting not required, 
3rd For Editions of roco and under they are cheap. 

“mployed by the Trustees of the British Museum and by the Learned 

Societies ; also by many of the leading Publishers, 

_Amongst the Works recently done, or at present in the press, may be 
cited: Lady Brassey's “Tahiti”; Prof er's “The Types of 
Coins”; Holtzapffell’s ‘'Practice of Ornamental Tumi: 3 Andsley's 
Ornamental Arts of Japan”; Lockyer’s “Spectral Anal ; Burgess’s 
"© Archscological Suey of India”; “Samuel Palmer: a Memoir.” 

Of thia last work the Athenenm says :-ek' This book is admirably illus- 
trated by fourteen autotype reproductions from lovely and characteristic sepia: 
wings ” ` 





FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 
(Twenty Doon West of Mudie’s Library). 
T. NATIONAL GALLERY. 
Now ready f 
The Firat and Second issue of Antotype ies of the most celebrated paintings 
in this Collection. Price ras each. 


Prospectus and Catalogue free t on application to MANAGER, the 
UTOE COMPANY. . 


Complete in Three Volumes. . 
TURNER'S “LIBER STUDIORUM,” with Commentaries on each 
- Plate, by Rev. Sroprorp Brooxr, M.A 
An ILLUSTRATED PAMPHLET, with Press Notices from the Times, 
Atheneum, Academy, Portfolio, Art Journal, &c., free per Post. 
Fine Art Catalogue, 166 pages, price Sixpence, free per Post. 
THE AUTOTYPE COMPANY, 
74, NEW OXFORD STRERT, W.C. 


Now Ready, price as, 6d. 


CHEMICAL EQUILIBRIUM THE RE- 
SULT of the DISSIPATION of ENERGY ByG D. LIVEING, 
MLA, E R.S., Fellow of St. John’s College, and Professor of Chemistry 
in the University of Cambridge. 

Cambndge. DEIGHTON, BELL, & CO, 
London. GEORGE BELL & SONS. 


8vo. 2s, Third Edition, Abridged and Revised. 


THE WINDS: An Essay in Illustration of 
the NEW PRINCIPLES of NATURAL PHILOSOPHY. By 
WILLIAM LEIGHTON JORDAN, F.R.G S. 

“Everything Mr. Jordań writes is sure to be brilliant and ingenlous. 

His mathematical ee are very clearly expressed.” —Publie Opinion. 
London : DAVID BOGUE, 27, King William Street, Strand, W.C. 


With numerous Illustrations, Crown 8vo, 35. 6a. 


POLARISATION OF LIGHT. By W. 


SPOTTISWOODE, LL.D.,late President of the Royal Soclety, &c. 
New Edition [Nature Series. 


MACMILLAN & CO., LONDON. 








Now Ready, Medium Buo, Price 21s. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
: . By T. LAUDER BRUNTON, M.D., D.Sc, F.RS., . 
Fellow of the Royal College of Physicians; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; 
Examimer in Materia Medica in the University of London, in the Victoria University, and in the Royal: . 
College of Physicians, London ; late Examiner ın the University of Edinburgh. 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. 


oe‘ It ıs simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable, . . 
e.” —British Medical Fournal. 


undoubtedly the best treatise on the subject in the hsh | 


«is 


> ‘The work has little in common with the old-fashioned books on materia medica, It is not a mere collection of dry facts and 


technical details, but a scientific treatise worthy to be ranked with the highest productions in physiol 

. . It is a book of study for the scientist and a work of reference for the 
“A work which marks a distinct epoch, a turning-point in the history of medicine. 

it 1s essentially a new degarture breaking away from well-woin tracks ito a new ahd almost unknown regioff. 


other language. . 


and Gasette. 


, either in our own or any 

accel puyacian. Lager. 
tis not a mere compilation, .. + but 
-Medical Times 





BY THE SAME AUTHOR. In the Pgess, 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Authos on similar subjects. 


Demy 8vo. 


MACMILLAN & CO., London. eè 


i MR, MURRAY'S 
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HANDBOOKS, 








MURRAY'S HANDBOOK DICTIONARY : ENGLISH, FrencyH, and 


GERMAN. A small oblong volume, bound in leather. 


r6mo. 6s. 


*,* This work contains a large number of eae uial words and expressions, especially adapted to the requirements of travellers, 
ot included in ordinary Dictionaries. 


TRAVEL TALK: ENGLISH, FRENCH, GERMAN, and ITALIAN. 


35. 6d. 
ENGLISH. 


LONDON AS IT IS. 
3s. Gd. 


Maps and Plans. 16mo. 


ENVIRONS OF LONDON, including a Circuit 20 
Miles round the Metropolis. 2 Parts. ars. 


ENGLAND AND WALES. Arranged Alphabetic- 
ally. gMap. ros. 


EASTERN COUNTIES—Norroix, SUFFOLK, CAM- 
eee AND ESSEX. Map and Plans. Post 
VO. 125. 


KENT. Map and Plans. Post 8vo. 7s. 6d. 
SUSSEX. Map and Plan. Post 8vo. 6s. 


SURREY, HANTS, AND THE ISLE OF WIGHT. 
Maps and Plans. Post 8vo. ras, 


BERKS, BUCKS, AND OXON. Map and Plans. 
Post Bye: 9s. 


WEE TS: DORSET, AND SOMERSET. Map. Post 

vo. 2s, 

DEVON. Maps and Plans. 7s. 62. 

CORNWALL Maps. Post 8vo. 6s. 

GLOUCESTER, HEREFORD, and WORCESTER. 
Map and Plans. Post 8vo. 9s. 

NORTH WALES. Map. Post 8vo. 7s. 

SOUTH WALES. Map. Post 8vo. ys. 

NORTHAMPTONSHIRE AND RUTLAND. 
Maps. Post 8vo. 7s. 6d. 

DERBY, NOTTS., LEICESTER, and STAFFORD. 
Map. Post 8vo. 9s. 

SHROPSHIRE AND CHESHIRE. Maps and 
Plans. Post 8vo. 6s. 

LANCASHIRE Maps and Plans. 75. 6d 

YORKSHIRE. Map and Plans. ras, 

DURHAM AND NORTHUMBERLAND. Map. 
Post 8vo. Qs. 


WESTMORLAND AND CUMBERLAND. Map. 
Post 8vo. 





SCOTLAND. Maps and Plans. 9s. 
IRELAND. Maps and Plans. 


IOS. 





ENGLISH CATHEDRALS. With 420 Jllustrations. 


Crown 8yvo. 


NORTHERN DIVISION. 2vols. 21s. 


16mo. 


FOREIGN. e 


HOLLAND AND BELGIUM. Map. ós. 

THE RHINE and NORTH GERMANY. Map 
and Plans. Post 8vo. fos. 

SOUTH GERMANY. Maps and Plans. ros, 


SWITZERLAND, Savoy and PIEDMONT, the ITALIAN 
LAKES, DAUPHINE, &c. Maps and Plans. In Two 
Parts. Post 8vo. 10s. 

FRANCE, Part I.: Normanby, Britrany, Tov- 
RAINE, LIMOUSIN, the PYRENEES, &c, Maps 
and Plans. Post 8vo. 7s. 6d. 

FRANCE, Part II.: CENTRAL France, the 
FRENCH ALPS, ALSACE, LORRAINE, &c. Maps 
and Plans. Post 8vo. 7s. 6d. 

PARIS AND ITS ENVIRONS. Maps and Plans. 
16mo, . 6d. 

THE MEDITERRANEAN. Maps and Plans. Post 


8yo. 208, 


ALGERIA AND TUNIS. Maps and Plans, 
SPAIN. Maps and Plans. Post 8vo. os. 
PORTUGAL. Map and Plan. tras. 


NORTH ITALY, THE RIVIERA, VENICE, &c. 
Maps and Plans. Post 8vo. Ios. 

CENTRAL ITALY AND FLORENCE. 
and Plans. Post 8vo. ras. 

ROME AND ITS ENVIRONS. Maps and Plans. 


Post 8vo. ros. 


SOUTH ITALY AND NAPLES. Maps and Plans. 


Ios. 


Maps 


Post 8vo. Ios. 
EGYPT. Maps and Plans. Post 8vo. 155, 
GREECE. In Two Parts. Maps, Plans, and Views. 

Post 8yo. 245. $ . 
TURKEY IN ASIA. Maps and Plans. 455, 
DENMARK. Maps and Plans. Post 8vo. 6s. 
SWEDEN. Maps and Plan. Post 8vo. 6s. 
NORWAY. Maps and Plans. Post 8vo. 9s. 
RUSSIA. Maps and Plans. Post 8vo. 18s. R 
BOMBAY. Map and Plans. Post 8vo. 15s. i 
MADRAS. Maps and Plans. Post 8vo, 1gs. 


BENGAL and BRITISH BURMAH. Maps and 
Plans. Post 8vo. 20s. 


PUNJAB, WESTERN RAYPUTANA, KASHMER, 
SINDH, &c. Map. Post 8vo. rgs. 


HOLY LAND. Maps and Plans. 20s. 
*,* Map OF PALESTINE. Ina Case. 
JAPAN. Maps and Plans. 


I2s. 
2is. 





SOUTHERN DIVISION, 2vols. 36» 
EASTERN DIVISION. ais. a 
WESTERN DIVISION, 16s. 
WELSH. 1556 
ST. PAUL'S. tos. 6d. 
° 
e 
e * 
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SUBSCRIPTIONS to “ NATURE.” 


3 d. 
Veale ease ce o ee +. + 28 0 
Half-yearly. 2.2... 24 ae 
Quarterly. 2... 7 


Tô the United States, the Continent, ‘and all places 
«7ithin the Postal Union :— 


s. a. 
Veatly.ososes 03 Saw, ee S30 6 
Half-yearly. a 2.4. se we . 15 6 
Quarterly, s 6.2 we ee ee ee 8 OO 


~HARGES for ADVERTISEMENTS. 
Three Linegin Column as, 6d. gd. per Line! after. A 


One-Eighth Page, or Quarter Column . . . 0 18 6 
Quarter Page, or Half a Column ..... II§ 0 
Half a Page, or a Column ........ 3509 
Whole Page .......000+008 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


SECOND EDITION, 
GRIFFIN’S 


JHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE, 


™\ CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 
«OHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 

HOW & COv’S 


teological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.’S POCKET MICROSCOPE LAMP, 83. 6d. 


MICRO-PETROLOGY. —Sections of Pitchstones, Obsidians, Granitas, 
yenites, Diori bros, ‘Dolerites, Basalts, coe Trach: Schists Tine. 


mundesites, P: pistes Rh yolites, Lavas, Ashes, Gn 
ones, &c., eee us. 6d. each, 
JAMES HOW & Go. 73, FARRINGDO® STREET, Tonnon- 
SANDERSON & Co., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 











ı Continuous Lengths, Without Joints, zs supplied by thami to ta pacar pag 
«overnment and the Colonies ; the Italian ernment, tne Re 
«blic, and othe? Foreign Governm sree Royal Courts 2 Justico, Strand, 

the Houses o: Parliament, &e. 


The Jury Gommission, acting on the Reports of the International Juries of 
e Health Exhibition, have awarded a Bronze Medal in Class 26 to Messrs. 
ANDERSON & Co. for their Solid er Tape Lightning 
tinuous Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, xor, LEADENHALI STREET, E.C. 
PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
lectric Light and Power and Telephone Engineers, 
New Electric Light Catalogue, post free rs. 
PATERSON & COOPER beg to give notice that they have disposed of 


© Philosophical, Educational, and Experimental Part of their Business to 
essrs, J. and T. MAYFIELD, 41, Queen Victoria Street, E.C. 





NON-MAGNETISABLE WATCHES. 


WATOHES which cannot be ‘f MAGNHTISHD,” constructed at 
the recommeadation of W, Crooxss, Esq., F.R.S. pand as exhibiied at the 
Electrical Exhibition, Paris, 


E. DENT & CO., Makers of the Primary Standard Timokeeper of the 
Royal O , Greenwich. 


Only Addresass :—61, Strand, and 34, Royal Exchange, London, 
N. B.—Watches can be converted to this plan, 


105,009 ACCIDENTS 


FOR WHICH 


TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


BY THE 


Railway Passengers’ Assurance Company, 
64, CORNHILL. 
ACCIDENTS OF ALL KINDS. 

Paid-up and Invested Funds, £260,000:—Premium Income, £235,000 
Chaiman .. e HARVIE M FARQUHAR, Esq, 

Apply to the Clerks at the Railway Stations, the Local Agents, or @ 
West-End Offce—8, Grand Hotel Buildings, Charing Cross ; 


OR AT THE 
Head Office—64, Cornhill, London, E.C, 
WILLIAM J VIAN, Secretary. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Ofices and Railway Compantes throughout 


re 
Towi easily from the Pen, 


It writes almostinstantly Full Black. 
Does not corrode Steel Pens tting-paper may be applied atthe 
moment of writing. 


Ts cleanly to use, and not Ifableto Blot. 
Can be obtained in London, through Messrs. BARCLAY & Sons. Faring- 
don Street ; W. Epwaxps, Old Change; F. NewseRy & Sons, Now 


Street: J. Austin & Co. » Duke Street; Liverpool; and to be had o; ail 
Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


MINERALS AND FOSSILS, 


SINGLE SPECIMENS OR COLLECTIONS. 


F. E. BUTLER, 
Assoc. R. Sch. Mines Lond, 
M.A. Oxon, and L.S.A, Lond., 

Successor to the late R. TALLING, 


180, BROMPTON ROAD, 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S. Kensington. 


The AUTOCOPYIST (from aor ) furnishes excelent 


BLACK COPIES 


in Lithographic S tyle, of the ORDINARY WRITING (also Shorthan 
Arabic, ec 4 Sketch es, Music. Easy, Economical.—The A TocopYist 
CO., 72, London Wall London 




















THE CELEBRATED 





Is unrivalled for Gardenan", Fores’ Farmeis, Joiners’, „gnd ary we 
use. It no oil with a spittle or water. tson a keen, 
sharp edge! no hug abont this, Has stood the test of roo years, Cut 

ones for Ax Hedge $ Kaivon Raon, Penknives, eyi Plane Irons, &c. 
Honourable Meni on, tion, 1878; ani Bronze Medal, _Lopdos 
International Exhibition, sca Ask your Tronmonger or other retail housa 
to get you one, and give my address ; if he won't, drop me a note. 


JOHN C. MONTGOMERIE, * . 
Tam O'Shanter Stone Hone Works, Dalmore, Tarbgjton Statign, R S.0. 
Ayrshire. bos | 
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Messrs, MACMILLAN & 00.8 NEW BOOKS. 


NOW READY. FIFTH THOUSAND. 
TEXT BOOK OF GEOLOGY. : 


ARCHIBALD ‘GEIKIE, F. RS S., F 
Directoy- General of the Geological Survey of the United Kingdom. 
With nurfferous Illustrations. Second Edition, thoroughly Revised. Fifth Thousand. Medium 8vo 28s 











SHORTLY. 
CLASS BOOK OF GEOLOGY 
FOR THE USEOF COLLEGES AND SCHOOLS. 4 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Suroey of the United Kingdom, 
Fcap. 8vo. 


NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT O. 


SIR ELIJAH IMPEY. By Sir JAMES FITZJAMES STEPHEN, K.C.S.1., D.C.L., a Judge of the High Court 
Justice, Queen’s Bench Division. 2 Vols. Crown 8vo. 15s, 

‘The trial of Nuncomar 1s the most dramatic incident 10 the history of the English in India, excepting the tragedy of t 
Black Hole, from the first appearance of the gentleman adventurers in the Indies down to the great mutiny, . . . an instructi 
and still more a convincing book. But perhaps the best reward of Sir Fitzjames Stephen’s latest inquiry will be the convictu 
that he has reversed the decree of history, partially and blindly written, and that he has vindicated one reputation which hi 
been destroyed on false and insufficient Sproule ’— Times. 

W WORK BY MR. MATTHEW ARNOLD. 


DISCOURSES IN AMERICA. By MATTHEW ARNOLD, DOL, LL.I 


Crown 8vo, 4s, 6d. Macmillan’ s 4s. 6d. Series, New Volume. 


POEMS. By Marraew ARrnoLD. In 3 vols., crown 8vo, 7s. 6d. eack 
Vol. L, EARLY POEMS, NARRATIVE POEMS, and SONNETS. Vol. IL., LYRIC and ELEGIAC POEM. 
Vol. IL, DRAMATIC and TATER POEMS. 
EW BOOK BY MR. ARCHIBALD FORBES. 


SOUVENIRS OF SOME CONTINENTS. By ARCHIBALD FORBES 


LL.D., Crown 8vo. 6s. 


ON LIGHT. Being the Burnett Lectures. By QEORGE QABRI 
STOKES, M.A., E.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of Mathematics in the Universit 
Cambridge. First Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT AS THE MEANS O 
INVESTIGATION. Crown 8vo. 2s. 6d, 


MALTHUS AND HIS WORK. By James Bonar, M.A., Ballio 


ege, Oxford. 8vo. 12s. 6d. 


OVER- PRESSURE IN HIGH SCHOOLS IN DENMARK. B: 


Dr. HERTEL, Municipal Medical Officer, Copenhagen. Translated from the Danish by C. GODFREY SORENSEÑ 
with Introduction by J. CRICHTON BROWNE, M.D., LL.D., F.R.S. Ciown 8vo. 3s. 6d. 
GREEK TESTAMENT FOR SCHOOLS. 


THE NEW TESTAMENT IN THE ORIGINAL GREEK. Th 
Text Revised by BROOKE FOSS WESTCOTT, D.D., and FENTON JOHN ANTHONY HORT, D.D, 12m 
cloth, 4s. 6d. ; 18mo, roan, red edges, 5s. 6d. 

A NEW ALGEBRA FOR SCHOOLS 


e 
ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. Harn, B.A. 
formerl aT Scholar of Christ’s College, Cambridge, Master of the Military and Engineering Side, Clifton College, and S. R 
KNIGHT, B.A., formerly are of Trinity College, Cambridge, late Assistant Master at Marlborough College. Glob 


8vo. 3s. 6d. With Answers 
A TREATISE ON THE CALCULUS OF VARIATIONS. Arfangec 
with the purpose of Introducing, as well as Tilustrating, its Principles to the Reader by means of Problems, and Designed ti 
° SE AM. Deny Bee T a Complete View of the Present State of the Science. By LEWIS BUFFET] 
A TEXT- BOOK OF ‘THE METHOD OF LEAST SQUARES. By 


MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh University, Member of the American Philosop: shica 
Society, American Association fe te Advancement oi Science, American Society of Civil Engineers’ Club of Philadelphia 
Deutschen Geometervereins, &c. Demy 8vo. 


CURVE. TRACING IN CARTESIAN CO-ORDINATES. By 


WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the United States Naval Academy. Crown 8vo. 45. 6d 


A TREATISE ON.COMPARATIVE EMBRYOLOGY. By Franocts 


” M. BALFOUR, M.A., F.R.S., Fellow of Trinity College, and Professor of Animal Morphology in the Univeisity. I 
Two Vols, * Medium Svo. 
¢ Second Edition, reprinteds without alterations, from the First Edition. Vol. L, 18s. Vol. IL, 21s. 


MACMILLAN AND CO., LONDON. 
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WOODHOUSE & RAWSON ` 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 





Orricrs—11, QUEEN VICTORIA STREET, E.C. Worxks—Capspy HALL, HAMMERSMITH Roap, W. . 
Lamps. Fittings.® Carbons. Battery Supplies. 
Dynamo. Switches. Wire. & Telephone Supplies. 
Acoumulators. Safety Junctions, Instruments, œ Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


ALL PAPERS FREE FROM ARSENIC. 


7 WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ET 
W p ARE THE ORIGINAL MAKERS OF 
v 








S ie ARTISTIC WALL PAPERS, Guaranteed Fres from Arsenic, 

EP TRA Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 

y May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 

(eae Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society an883. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


Ss. YS. STOW =. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts” 4 
* Bottles charged 2/- pr doz, and allowed at the same rate if returned; but they & 
must be for with the Beer. 7 
F Nether sugar, saccharum, nor any of the many new Brewing Matenals are used in § 
the manufacture of the “S. N.” Stout, it is-Brewed entrely from the finest Malt and 
Hops; it 18, too, more hopped than Stout 1s erally; therefore, besides beng very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nuising, or 
anyone requiring a good vay ace beverage. It is a “Sound Nutritious” Tonic, AKA 
end very much recommended by Medical men. 








WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, B.W. 


PRIZE MEDAL HARVEY & PEAK, HEALTH 
AWARDED [By Appoiniment to the Royal Institution of Great Britain, ] EXHIBITION. 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
$ OF IMPROVED PATTERN. 
Miustraied Catalogue, Revised Edition, per post 8d. 














ICROSCOPIC OPIEETI ror PIRE; FRY’S GOLD MEDAL, 
` : i A 
7 cat on nowt moderate fern, Parola of B. Watts, Dalmain CALCUTTA, 1884, 
1 Forest . ° tt Pure Cocoa.”—Cuas. A 
; = ee Toa nk aS TAT OE a Ra ck ¢ ) Can , Analyst for Dublin. 
LA SEMAINE FRANÇAISE: a Weekly C CO RE E N a T 
Newspaper and Rovlew in the French Lan . Politics, Literature, '* Strictly pure, easily assimilated.” 
Science, Art, Varieties, Notes. Price 2d., ugh Booksellers, and at | —W. W. STOCDART, Analyst for EX I RAC j 
the Railway Bookstalls. Office, 441, Strand, W.C. Bristol. 
L E NE FRANÇAISE : Journal Français pour 
A SEMAI ç > eke at Eran acas pour Nineteen Prize Medals Awarded. 








nee EE la poste, afd timbres poste. ABonne- 
OF NR ce par Le poste ton at ref rod j damom s gd. Prixad, NORTH BRITISH AGRICULTURIST, 


chez tous les libraires et aux gares des chemins de fer. On a’abonne the only Agricultural Journal in Scotland, circulate sextensively among 
aux,buresux, 441, Strand, Londres, W.C. Landowners, rome, Reside onts, and anisi intereseed in the 
: tof land throughout the Unit ngdom. ® 
LA SEMAINE FRANÇAISE.—“‘La Semaine Fran- a eps ; cae 
gaise’ hax been brought out in Igndon for the benefit of those English The AGRICULTURIST is published every Wednesday aftemoon in ime 
readers who ma to study contemporary French from all ts cf for the Evanmg Malls; ana contains Reports of all the principal British an 
X z. arkets o: ewe 
view, instead of co their reading to one particular Gallic print. | “The special attentiowof Land Agentsis directed to the AGRICULTURIST 
It cortamly merits su raphic. as one of the best existing papers for Advertising Farms tobe Let and Estates 
Terms OF SUBSCRIPTION i~ 2 d. for Sale. 


Advertisers addressing themselves to Farmers wijl find the AGRICUL- 


Tree Monta en a gae A 4 2 TURIST a first-class medium for reaching that Cl j 
Twelve | ew Soe A 7 10 40 Price 34.» By post zd. Annual Subscription, payable in advance, 19s. 
A ea setts “attest fete, Zee 
i ; Victoria Street, ` 
P.0.0. payableto A. CRISTIN. tae 7, High Street, Edinburgh ; and 145, aren ictoria Stree 
Publishing Office, 441, Strand, W.C. Money Orderspayable to CHARLES ÀNDFRSON, Jun., Edinbargh. 
° e 
+ . 
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OFEICIAL REPORTS ON WATER 


SPONGY IRON. 
“XIX. Army Medical Report,” 
pp. 170, 171. 

“This is a very powerful filtering sub- 
stance. .. . The water filtered shows no 
tendency to favour the growth of low foro 
of life, and may be sied with impunity ; 
water may also be left ın contact with the 
medium for an indefimte period without 
undeigoing any deterioration.” 


29 


ANIMAL CHARCOAL. 
“VI, Report on Rivers Pollution,” 
p. 220. e 


“ The property which Animal Charcoal 
possesses in a high degree, of favouring 
the growth of the low forms of organic 
hfe is a serious drawback to its use as a 
filtering medium for potable waters.” 

See also “XTX. Army Medical Report,” 
É 170, 


f e 
Is it reasonable to assume, without proof, that Animal Charcoal, which 
upon the above official Evidence FAVOURS the development of Bacteria, 
€ will DESTROY such Bacteria as the Bacillus of Cholera or Typhoid ? = 
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PURIEICATION. 


CHARCOAL IN POROUS BLOCKS. 
“XIX. Amy Medical Report,” 


“ Water filtered threugh them and 
stored shows signs of the formation of 
low forms of life... . After a time the 
purifying power becomes diminished in a 
marked degree, and water left in contact 
with the filtering medium is apt to take up 


impunity again.’ 
29 


: CHOLERA IS A ZYMOTIC DISEASE. 


From “The XIX. Army Medical Report” for 
1877, $. 143:—“ Fort George was the only station 
where symotic diseases threatened to become epidemic, 
and where a positive insanitary condition has been 


reported—viz. the Water Supply.” 





Y APPOINTME 





S, SPONGY 


tron Filters. 


From“ The XX. Army Medical Report” for 1878, 
p. 156 :—“ Fort George —The Water at Fort George 
has at length been remedied by filtration through Spongy 
The analyses after filtration were very 


favourable, and all complaints, so loud before, have ceased.” 


Reports, Testimonials, Price Lists, &c., free. 


IRON FILTER CO., 
nt. 22, NEW OXFORD STREET, LONDON, W.C. w 





Fust Ready, in Three Volumes, Crown Buo, price 315. 6d. 


A NEW _NOVEL 


By the Late HUGH CONWAY. 


A FAMILY AFFAIR. 
By HUGH CONWAY. 


Author of “Called Back,” “ Dark Days,” &c. 


MACMILLAN AND CO, LONDON. 





A NEW ALGEBRA FOR SCHOOLS. 


KLEMENTARY ALGEBRA FOR 


H. S. HALL, B.A., 


s 


‘SCHOOLS. 


Formerly Scholar of Christ’s College, Cambridge, Master of the Military and Engineering Side, Clifton College; and 


Formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College. 


S. R. KNIGHT, B.A, 


Answers, 45. Ôd. 


Globe 8vo, 35. 6°; with 


e 
This@vork differs in some imporignt respects from the text-books now in use. The early chapters contain an unusually large 
and varied selection of examples. After the first four rules considerable prominence is given to easy equations and problems. Al. 
the usual algebraical operations are fist treated and exemplified in the case of simple expression® any reference to compound ex: 


pressions or resolution into factors being foma time postponed. 


The writers are thus able to treat resolution, into factors, and the 


operations subsidiary to it, far more fudly than is possible where factors are introduced and disposed of in a single chapter. After 


quadratic equations some recapitulato 


chapteis contain general proofs of the elementary 


es and miscellaneous theorems anc 


examples illustrating their harder applications. The book deals as fully as 1s usual in an elementary course with indices, surds, 
r@tio, proportion, variation, and progressions, and concludes with a collection of miscellaneous examples. Examples are worked ir 


the text 


oughout to illustrate the best methods, and the examples for practice are numerous. As, moreover, they have been 


compiled with the advice and assistanse of several teachers of great experience, it is hoped that no useful types have been omitted. 
e 





MACMILLAN & CO., LONDON. 





. Printed by Ricard Cray enp Sons, at 7 and 8, Bread Street Hill, Queen Victorla Street, in the City of London, and Published by 


MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent 


Garden.—Taurspay, July 23, 1885 














“ To the solid grouna 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
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C HATW O O D’S THENEW POCKET 


go 

rota 

se SAFES 
and LOCKS 


s 


Have received highest Awards at all Inteinational Exhibitions, 
including Two Diplomas of Honours and Six Gold Medals. 


DUODECUPLE 


PATENT 


oe 


London Warehouse, 76, NEWGATE STREET, E.C. 
Lancashire Safe and Lock Works, Bolton. 


RIBBON’SECTION CUTTING. 


e 

The Cambridge Sctentlfic Instrument Company hare designed a new and 
simple Microtome for cutting continuous Ribbons of Sections of Microscopic 
Preparations on the plan first adopted by Mr. Caldwell The new instru- 
ment has the advantage over the orginal pattern of di ing with the 
endless band altogether, and consequently not only avoiding the trouble 
of infting the series of Sections from the raror, bnt of allowing them to 
fall on to the glass slide in their proper position for mounting Price of the 
Microtome, 45 55 

The Company are appointed Agents for the Microscopes of Zeiss, a supply 
of which js bev: in jee 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine commences on October r. Intro- 
ductory Lecture at 4pm by Prof, Schafer, F.R.S 

The Session of the Faculties of Arts and Laws and of Science (including 
the Indian School and the Departments of Applied Science and Technology, 
and of the Fine Arta) begins on October 5 Introductory Lecture at 3 p m. 
by Prof T. Roger Smith, F.R.1.B A, Instruction is provided for Women 
un Arts, Laws, and Science. 

Prospectuses and i ay shee relating to Exhibitions, &c. (value £2000), 
may be obtained from the College, Gower Street, WC. 








e Examinations for Andrews Entrance Prizes ( and Science) 
and for Medical and (Gilchrist) Engineering Entrance Evchibitions begin 
September a8 

e School Reopens September ar. 

The College 13 close to the Gower Street Station, 


TALFOURD ELY M A., Secretary. 


(PATENT) 


2 









Is as accurate as a Mercurial Thermometer and far more sensitive, while for 
portability ıt ıs unequalled, and it will be found an invaluable pocket com- 
panion “These instruments are not made on the old system of using the 
dissimilar contraction and expansion of two metals, but the motion 1s obtained 
from the expansion and contraction of a liquid hermetically sealed in a 
metallic vacuum. Price, in Solid Silver, the size of the engraving, in outer 
Morocco Case, ars., sent post free. : 


JOEN BROWNING, 
63, STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN’S (PATENT) SUNSHINE RECORDER. 


PRICE £3 38: 
NEGRETTI! 
“ ZAMBRA, 


SCIENTIFIC INSTRUMENT MaxERs 
TO THE QUEEY, % 
HOLBORN VIADUCT. 
R., 
Branches —45, Cpinhili ; 
+ 142, Regent Street, Londén. 
Illustrated Descripiton Post Fres, 
e 





y: 


NEGRETTE & ZAMBRA’S 
Large Dlustrated Catalogue; 


oq Pages, 


1200 Engravings.« 


Price i ble 


“he 


METALLIC THERMOMETER - 
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THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL 
DEPARTMENT 
The Counail invite Applications on or before AUGUST 26 z885, for the 
above Appointment, the duties of which will commence on OCTOBER x. 
Parti of the Stipend and Conditions will be sent on application to the 
Secretary, Mr. G H. Morzuy, the Mason Science College, Birmingham, 
to whom all applications for the Appointment should be sent. 


J. THACKRAY BUNCE, Prgsdent of the Council. 
THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on THURSDAY, October r, with 
an Introductory Address by Dr J FOWLER, ALA. 

The Medical School, which has lately been considerably enlarged, provides 
the most complete means for the education of Students preparing for the 
Unrversity of London, the College of Physicians and Surgeons, and the other 
Licensing Bodies. Two Entrance Scholarships of the annual value of £25 
and £20, tenable for two years, and an Entrance Science Scholarship ue 
450, will be competed foron SEPTEMBER 29 and following daya Further 
information may be obtamed from the Dean or the Resident Medical Officer 


at the Hospital. 
ANDREW CLARK, Dean. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 
ae SESSION 1885-6 will COMMENCE on THURSDAY, October r, 


1005. 

As the College will be in course of enlargement there will be no Public 
Distnbution of Prizes this year. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
too Guineas in three instalments All Resident and other Hospital appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board ay, free of eapense. e Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, and 
One Accoucheurship; Two Dressers and Two Maternity Pupils also reside 
in the Hospital. Special entries may be made for Medical and Surgical 





Tactic 
The London Hospital is now in direct communication by rat] and tram 
with all of the Metropolis, and the Metropolitan, Distnct, East Lon- 
don, and South-Eastern Railways have Stations within a minute’s walk of 
the Hospital and College. 
For prospectus and particulars apply personally or by letter to 
Mile End, E MUNRO SCOTT, Warden. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL.’ 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1885-86 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by A.O MacKELLAR, 
Esq., ALCh , at 3 p m 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for competition 
The Examwmation will be held on the sth, 6th, and 7th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 
the option of Candidates. 

S Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B.” Exammmations of the 
UNIVERSITY of LONDON 

All Hospital Appointment are open to Students without extra c 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examination, as also several Medals. 

The Fees may be paid in one sum or by mstalments Entries may be 
made to Lectures or to Hospital Practice, and specal arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Students and for Qualified Practitioners, 

Several medical prncnnoners and private families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
a ved lodgings 18 kept in the Secretary’s office 

p tuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GEORGE ReENDLE. 

W M. ORD, Dean 


MINERALOGY AND GEOLOGY. 

PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RATS? Sc, 8G At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSPALLISED NUGGET of NATIVE GOLD, WEIGHT 9 o7., 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX. 
PYROMORPHITE (very RARR Foru), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYO[DAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED GATES and LABRA- 
DORITES. À 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
Wp List on Application. Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 

BLOWPIRE CASES AND APPARATUS. 
z SAMUEL HENSON, 


* R 277, STRAND, LONDON. 
. e Opposite Norfolk Street. 





Catalogues free. 


LIVING SPECIMENS FOR THE, MICROSCOPE. 


GOLD MEDALawarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Clava squamata, with drawing 


and description. He has also sent out Dero obtusa, Plumatella reper, 
Cristatella mucedo, Laanularıa socialis, Brachionus urceolaris, Asplanchna 
priodonta; Leptodom @yahna, Hyalodaphnis Kahibergensis, Volvox glo- 

tor, ydra, Vorticella, Amozba, Crayfish, and other Specimens for 
(Huxley and Martin's) Biological Laboratory work, . s 

Weekly Announcements will be made im this place of Orgamsms” T. B. 15 
supplying E E 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubessn course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 108. 6d. 
Portfolio of Drawings, Ten Parts, ıs each. 


EDWARD WARD has pleasute in an- 


nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, inthe special manner so well known to bis numerous patrons: Be 
Plumularia similis es se 


s . 
we (post-free) 2 8 

Also, quite new .— . 
Gorgonia verrucosa (polype stained) ,, 22 
Podahrus typicus (Spectre Shrimp) _,, I 2 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER [503 
Cc. D. AHRENS. 


PRISM WORKER AND PRACTICAL OPTICIAN, 
36, GREAT RUSSELL STREET, LONDON, W.C. 








SPECIAL NOTICE—See the New Polarising Prism. 


Can be used over any A & B Eyepiece. Strongly recommended for Lanterr 
Work: will take in any Object Also see the New Erecting Microscope 
Any Object-Glass and any Eyepiece can be used with it. Itis the only way 
of seeing the Objects in their right shape and form. Maker of the as (en 
Nicol Prisma in existence for the Late W. Spottiswoode, Esq, P.R.S , &e. 
&c , and for Frank Crisp, Esq., LL.B. B A., &c., &c. 


TRADE SUPPLIED WITH PRISMS. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collections especially adapted for Teaching as supplied to Science 
tad Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c. $ 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England 
New Catalogues and Lists on application to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 


CABINETS FOR MINERALS, 
FOSSILS, &c.. 








6 DRAWERS, 20 INCHES HIGH e.. .. .- 218 
ro ” 39 Pad ” s i 458 
8 32 26 ” ” see . 288 
12 ” 39 a” 528 


” wee o 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 


MINERALS AND FOSSILS, 


SINGLE SPECIMENS OR COLLECTIONS. 


EF. HH. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon, and L.S A. Lond., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, 
LONDON, S.wWw. 


Five minutes’ walk from the Natural History Aluseum, S. Kensington. 
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Sale bp Auctton. 


VALUABLE COLLECTIONS OF MINERALS. 


MR. J. C. STEVENS will SELL by AUC- 
TION, at his Great Rooms, 38, King Street, Covent Garden, on 
FRIDAY, Angust 7, at half-past ra Precisey, a Valuable Collection 
of Mine consisting of Choice Specimens tron Cornwall and other 
localities © Many Mineral Substances of great rarity, Rich Silver Speci- 
mens frém South Amenca; Six Mah y and other Cabinets; the 
property of the late FREDERICK FELD 3g. 3 also a small collection of 
PRAS ™ £ 





property, of the late . Jongs, Esq, F.R M.S., 


May be viewed the Day prior and Morning of Sale, from ọ till x2, and 
Catalogues had. 











“HOW TO BE A SUCCESSFUL AMATEUR PHOTOGRAPHER.” 
By W. J. LANCASTER, F.C $., ke 
Sixty-four pages, thirty-one illustrations, 6d , post free. 
J. LANCASTER & SON, Orrticians, BIRMINGHAM. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—-C. HERBERT, English and Foreign Bookseller $ 
Goswell Road, London, E.C Catalogue free on tof two PEREA 
Libraries, Old Books, and Parchment purchased. 


LA SEMAINE FRANCAISE: a Weekly 
Bowaperer a and Reriewan ha Feach Tan zo. Polines, Literature, 

ce, f 
the Raiiway Meron Office, dat, Strand, wie. ooksolera, and at 
LA SEMAINE FRANÇAISE : Journal Français pour 


ste. Abonne- 
sd. Prix sd. 


chemins de fer. On s’abonne 


LA SEMAINE FRANGAISE,—“‘La Semaine Fran- 
gaise’ has been brought out in London for the benefit of those Enghsh 
readera who ma’ to sady contemporary French from ‘all points of 


view, instead o; r reading t lar e 
Fecal mesic meen e Eragi e Pardoner Galie a 








TERMS OF g= t. 
Three Moma ee a a E 
Six r ea ior sae a0 ow ~ 5 5 
Twelve ,, ove ow oo os ows æ IO 20 
P.0.0. payableto A. Cristi, 
Publishing Office, 441, Strand, W.C. 





THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
REviIRw or THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
z RECORD. 
The Organ of the Country Brewers. 
“The Brewers’ Guardian” is published on the evenings of every alternate 
Tuesday, and is the only journal officiall? connected with brewing interests. 
Subscription, 165 6d. per annum, post free, datlog from any quarter-day, 
Single Copies, rz gach Registered for transmission abroad, 


Offices—5. Bond Court, Walbrook, London, E C. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series, Edited by J. E Harting, F.L S., F.Z.S., Member of the 
. British Ornithologists’ Union ; contains— 

Onginal Articles by well-known naturalists in every branch of zoology; 
babits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare manne fish, local Nola British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habite of the species; and 
other matters of general interest to those who delight in natural hi n 
Reports of the Linnean, Zoological, and Entomological Societes. Reviews 
of natural history books Occasional translations from toreign zoological 
jeer of important and intoreyjing articles in various branches of zoology. 

ere are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 


THE “HANSA,” 


Published since 1864 in Hamborg; is the only independent professional paper 
in Germany dedicated exclumvely to Maritime Objects. ys, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon thé development 
of Maritime Affairs in svory respect. Every Jecond Sunday ono Number in 
4to at least ; frequent supplements and drawings. Subscription at any time ; 
p numbers of the year furnished subsequently Price ras. for twelve 
months Advertisements 44 a line widely spread by this paper; considerable 
abatement for 3, 6, 1a months’ insertion Business Office: Aug. Mayer and 
Dieckmann, ambu Alterwall, 28. Edited by W. von Fregpen M.R., 
Hamburg, Alexander treat, 8. 








Now Ready, Part KXXX., 8vo, price 3s. 6d. 
BRAIN: s 
n A JOURNAL OF NEUROLOGY. 


EDITORIAL COMMITTEE ' 

J. GC _BUCKNILL, M.D., F.R.S., THOMAS BUZZARD, MD., 
FRCP ii CRICHTON-BROWNE, M.D, F.RS., DAVID 
FERRIER M.D., F.R.S, J. HUGHLINGS-JACKSON, 

M.D., F.R.S., and JAMES ROSS, ALD, F.R.C.P. 


e ACTING Epiror* 
A. pz WATTEVILLE, M g, M.D., B.Sc. 


Contents ‘~ 
ORIGINAL ARTICLES— . 
On the Corpus Callosum ın the Embryo By Prof. Hamilton, M.B., 
ERSE 


Paa some of the, Rarer Forms of Muscular Atrophues. By Prof Dreschfeld, 
» FRCP. i 
An Experimental Inquiry into the Nature of the Objective Cause of Sensa- 
ton By Prof. Haycraft, M B , BSc, F RSE. 

Sensation and Movement By Ch Fire M D 
Nerve Troubles as Foreshadowed in the Child By Ch Féré, M D 

i ” the Central Nervous System with Welgert’s 
By Charles E. Beevor, MD, M-R.C P. 


Two Cases of Spinal Disease associated with Insanity —I. Tabes Dorsalis ; 
and II Chronic Atrophic Spinal Paralyms By Wilram Dudlgy, M B. 


nd. 
Cote chal Abscess. By Arthur E W. Fox, M B., F R.C P.(Edin 
Nerve Suture; Strangulation at Poimt of Junction; Operation ; Rap 
Recovery of Sensation and Motion. By Walter Pye, FR CS 
Reviews AND Notices or Booxs— 
ABSTRACTS OF BRITISH AND FOREIGN 
Jobns: '‘ How the Blind Dream ” 
Abstracts of Pay on Diseases of the Nervous S 


CLINICAL Casss— 


OURNALS-—— 
y Samuel Wiks, MD,FRS. 


tem that have appeared 
Hale White, M.D. 


in the Guy’s ospital Reports, 1874-84 By 
Beurmann on a Diagnostic Test for Sciatica-—Hayem and Gilbert on 
the Chi in the Nervous System after Amputaton—Hervouet on the 


Nervous System of an Idiot—Anomalies ın the Convolutions—Arrested 
Development of the idal Tract in the Cord—Joffroy on Radial 
Paralysis—Theory of Nerve-com: on—Raymond and aud on a 
Case of Transverse Myelitis—Ballet on Hemiatrophy of the Ton in 
Tabes Donali -Raymond and Artaud on Hemuatrophy of the Tongue 
in Tabes Dorsalis. By J. A. Ormerod, M.D. 

MACMILLAN & CO., LONDON. 


NORTH BRITISH AGRICULTURIST, 
the only Agricultural Journal in Scotland, circulate sextensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Lrish Markets of the week. 

Thespecial attention of Land Agentais directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 

TURIST 2 first-class medium for reaching that 

Price 3d. ^ By post 34d. Annual Subscription, payable in advance, 14s. 

Offices—-377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, Ee. 

Money Orders payable to CHARLES ANDRRBSON, Jun , Edinburgh. 


THE ENTOMOLOGIST’S MONTHLY 





MAGAZINE. 
Price Sixpence, Monthly, 24 s 8vo, with occasional Illustrations. 
Conducted by C. G. BarreETT, J. W. Dovcias, R. McLacnian, F.R.S. 


E. Saunpers, F.L.S , and H. A 

Thu Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

"Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 

ig andra tetto date; at the increased peice of xos. each; the succeeding 
vols. may separately or together, at 7¢ each 

London: SOHN V. VOOR , I, Paternoster Row. 

Fpi B.—Communications, &c., should be sent to the Editors atthe above 

address. 


. STAINTON, F.R.S. 





On the rst of overy Month. . 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Jasus Brirren, ¥.L.S., British Museum. 
Cowrunts: iginal Articles by leading Botanists.— Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News. 
Proceedings of Societies. = * 
Price 1s. 3d. Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & CO., 54, Hatton Garde E.C. 











With numerous Illustrations, Crown Bro, H. 6d 


POLARISATION OF LIGHT. *By W 


SPOTTISWOODE, LL.D.,late Presidegt of the Royal Society, &9 
New Edition. ature Series, 
-= MACMILLAN & CO, LONDON. . 


kd 
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OFPTICIN E. 


An almost wab;rakable material resembling the finest Tortoise-sbell. 


DOLLOND’S 


Now use OPTICINE for Eye-Glass Frames; they will be found almest 
everlasting. 


PRICE 7s. Gd, post free. 
Fitted with Dollond’s Finest Crystal @enses. 





3s. 62, 78. Gd, 128 Gd per pair, post free. 
1, LUDGATE HILL, LONDON, E.C. 
THE 


DAVEY SAFETY ENGINE 


" DOMESTIC MOTOR, 


The most economical small motor for 
pumping wate: and driving small machinery. 
Cost of fuel one farthing per horse power per 


hour. 
AK, IN USE FOR ELECTRIC LIGHTING, 
HIR, See Exhibits at Stand No. 1195, West Annexe, 
as and also in the Electric Lighting Department, 
Inventions Exhibition, London. 


SILVER MEDAL, ROYAL 
AGRICULTURAL SOCIETY, PRESTON, 


Catalogues on Application, 


HATHORN, DAVEY, & C0., LEEDS. 


AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES, 


rst. Th t Faithful Representations of the Subjects. 
and. Printed on the per of the Book itself, mounting not required, 
grd. For Editions mt sone and under they are cheap. 

Employed by the Trustees of the British Museum and by the Learned 
Societies; also by many of the leading Publishers. 

Amongst the Works recently done, or at prosent in the press, may be 
cited: Lady Brassoy’s ‘‘ Tahiti”; Prof. Gardner's ‘‘The Types of 
Coins”; Holtzapffell’s “Practice of Ornamental Tumin; 3 Audsley’s 
"Ornamental Arts of Japan”; Lo rs ‘S Analysis” ; Burgess’s 
cal Survey of India”; ‘Samuel Palmer: a Memoir.” 

Of this last work the Arkenaæuy: says :—'' This book is admirably illus- 
trated by fourteen autotype reproductions from lovely and characteristic sepia 


drawings.” 


[489 














-FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 


AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 
(Twenty Doors West of Mudie’s Library). 
T: NATIONAL GALLERY. 

Now read 7 
The First and Second issue of Autotype Copies ofthe most celebrated paintings 
rospectus ald Ca Fe eo ee eat nee rar tion to MANAGER, th 
P t on application j 

mone E COMPANY. e 
Complete in Three Volumes. g 
TURNER'S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by Rev. Sroprorp BrookE M 
An ILLUSTRATED PAMPHLET, with Press Notices from the Times, 
Athenaeum, Academy, Pogtfolio, Art Journal, &c., free per Post. 
Fipe Art Catalogue, 166 pages, price Sixpence, Srse per Post. 
THE AYTOTYPE COMPANY, 


74, MEW OXFORD STREE W.C. 


WANTED.—‘*NATURE,” No. 56.—Apply 
Narure Office, 29, Bedford Street, Stmnd, W.C, 





Second English Edition with Additions. With 291 Woodcuts and 14 Plates 
(5 Col }, including Angstrom’s and Cornu's Bapa. 8vo. price gra. Get. 


SPECTRUM ANALYSIS 
In Its Appleton to Terrestrial Substances, and the 


Physical Constitution of the Heavenly Bodies. be 
Familarly explained ty the late 
Dr. H. SCHELLEN. é 


Translated from the Third Enlarged and Revised German Edftion by Janz 
and CAROLINE LASSELL. Edited, with Notes, by Capt. W. pe W. ABNEY, 


RE,FRS. 
London: LONGMANS, GREEN & CO 





Just completed (by the Publication of Part 30) in 4 Vols, 8vo. cloth, with 
564 Wood Engravings, 44 


A HISTORY OF BRITISH BIRDS. 


By WILLIAM YARRELL, V.P.LS., F.Z.S., 
Fourth Edition, Revised and Enlarged to the end of Volume II, by 
ALFRED Newtor, MA, F.R.S, Professor of Zoology and Com- 
parative Anatomy in the University of Cambridge, &c. ntinued by 

OWARD SAUNDERS, F L.S., FZS, & Supplements to the First 
and Second Editons are still on Sale 


JOHN VAN VOORST, 1, Paternoster Row. 





Just Published, 8vo, Cloth, gs. 


ELECTROLYSIS: a Practical Treatise on 
Nickeling, Coppering, Gilding, Silvenng, the Refinmg of Metals and 
Treatment of Ores means of Electneit By HIPPOLYTE 
FONTAINE. Translated from the French by J. A. Berry, CE, 
Assoc. Soc. Tel Eng , with 34 [Uustiations 


London E & F N SPON, 125, Strand New York’ 35, Murray Street. 


THE GEOLOGY OF BELGIUM AND 
THE FRENCH ARDENNES. 


Containin papers by Prof T GOSSELET, Prof T G. BONNEY, 
Messrs A RUTOT, E VAN DEN BROECK, and W. TOPLEY. Illos- 
trated by 3 Maps and 73 Cuts 7 
Prepared bythe Geologists’ Association, with especial reference to the 
Excursion to Belgium, August ro to 15. 
London: E. STANFORD 55, Charing Cross. Price xs. 6a. 
Brussels. G. MAYOLEZ, 13, Rue de l’I mpératrice. 





8vo. er Third Edition, Abridged and Revised. 


THE WINDS: An Essay in Illustration of 
the NEW PRINCIPLES of NATURAL PHILOSOPHY. By 
WILLIAM LEIGHTON JORDAN, F.R.G S. 

“Everythng Mr. Jordan writes is sure to be brilliant and ingenious. 

His mathematical arguments are very clearly expressed.’"—Prdiie Opinion, 
London: DAVID BOGUE, 27, King William Street, Strand, W.C. 





On the 1st of every Month, price Sixpence, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 


Edited by Jonn T. CARRINGTON, 
With the Assistance of ° 
Frepericx Bonn, F.Z.S. oun A. Power, M.D. > 
EDWARD A. FITCH, F.LS. | e J. JENNER Wir, BLS. 
F. Bucuanan Wuirs, M.D. 
Contains Articles by well-known Entomologists on all Branches of the 
Scienee; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 


Liste of Duplicates and Desiderata. ý , 
Numerd. WooDpcuT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHRONMO-LITHO 


GRAPHED PLATES. bol 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. a 


MINERALS AND STONE 
IMPLEMENTS. 


MR. BRYCE-WRIGHT begs to call theattention of his Clients and the 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 


N.B —T hese Collections obtained the Prise Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 
Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 
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ee eae to “NATURE. Š J. ORME & CO 
y) 


Veearl ys ce so ae aa 5g Rte ae 28 É 
Half-yearly . EPRE E Sd ; É 

e Quarterly... sse’ eset xe 7 

To the United States, the Continent, and all places 

within the Postal Union :— é 
es d 

Vewlys-2o0s 6245605 30 6 
Halfyearly. .... gia te 15 6 
Quarterly. . 2... KENG 8 o 


CHARGES for ADVERTISEMENTS. 


Three Liftesin Column 2s, 6d, 9d. per Line after. 


d. 
One-Eighth Page, or Quarter Column ... 018 6 
Quarter Page, or Half a Column ..... 115 0 
Half a Page, ora Column ........3 5 °9 
Whole Page 2... 2... 2. eee es 6 60 


Post Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Iustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 








HOW & COS 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC, GRATITY BALANCE FOR ROCKS 
D MINERALS. 


HOW & CO.’S peas MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Sections of Pitchatones, Obsidians, Granites, 
Diorites, Ege ‘Dolerites, Basalts, Eee lagen me pyem 


TAME Howa cO: 73» FARRINGDON STREET, LONDON. 
i. 


SANDERSON & Co., 


Sole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 








In Continuous Len wines jens asi as supplied bythemti to MerMajosty's 
public, and aa ae Colonies ; tlis : [alina Government, de 5 aes Re 
u and other Fo: overmme ; the Royal Courts o tran 
E tbe Houses o Parliament, &e. ; 


The Tay Commission, acting on the Reports of the International Juries of 
the Health fh Exhibition, have awarded a Bronre Medal in Class 26 to Messrs. 
Sanperson & Co, for their Solid r ae Lightning Conductors in 
Continuous Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, 10 LEADENHALL STREET, E.C. 
PATERSON & COOPER, 

76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers, 
New Electric Light Catalogue, post free 1s. 
the Poal & COOPER beg to give notce that they have disposed of 


ucational, and Experimental Part of their Business to 
Messrs. J. and T. MAYFIELD, 41, Queen Victoria Street, E.C. 


65, BARBICAN, LONDON. 


MANUFACTURERS 


AND 


IMPORTERS 


OF 
Scientific Apparatus 
AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 





Eor full particulars write to the 
SOLE AGENTS— 


J. ORME & CO, 
65, Barbican, London, E.C. 


Complete Price List of Apparatus and 
Chemicals, as. 6d. 








CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schools, and Chemical Works New Catalogue of 


es and soo clear Illustrations, post free, 2d —WILLIAM 
Huk, 1, Lothian Street, Edinburgh. 





The AUTOCOPYIST (from aos.) furnishes excellent 


BLACK COPIES 


in Tithogra hic Style, of the ORDINARY WRITING (also Shorthan: 
Arabic, Y Skot es, Music. Easy, Economical.—The A TOCOPYIST 
CO , 72, London Wall, London 


THE CELEBRATED 








Is unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateurs 
use, It requires no oil. Sharpen with a spittle or water. "Puts on a keen, 

edge; no hambug about this, Has stood the test of roo years, Cut 
in Hones for Axes, Hedge eres Razo Tenses, and Plane Irons, &c. 
Honourable Mention, Paris Exhi ition, 2878 ; Bronze Medal, London 
International Exhibition, 1884. Ask your Tonmonger or other retail house 
to get you one, and give my address ; if he won’t, drop me a note, 


JOHN C. MONTGOMERIE, ° 
Tam O'Shanter Stone Hone Works, Dalmare, Tarbolton Station, R.S.O. 
Ayrshire, [303 








+ 
For BAD LEGS, BAD BREASIS, OLD WOYNDS, SORES and 
ULOERS, If effectuallprubbed on the Neok ayd Chest, it cures , 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for" 
GOUT, RHEUMATISM, and all Skin Difeases itås unequalled, 
. 
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- Messrs, MACMILLAN & (00.8 NEW BOOKS. 


NOW READY, FIFTH THOUSAND. 


TEXT BOOK OF GEOLOGY. ; 


BY e 
ARCHIBALD GEIKIE, F.R.S., . ig 
Director General of the Geological Survey of the United Kingdom. ° 
With numergus Illustrations. Second Edition, thoroughly Revised. Fifth Thousand. Medium 8vo. 28s. 





SHORTLY. 


CLASS BOOK OF GEOLOGY 


FOR THE USEOF COLLEGES AND SCHOOLS, 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom. 
Fcap. 8vo. 





NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT OF 


SIR ELIJAH IMPEY. By Sir JAMES FITZJAMES STEPHEN, K.C.S.I., D.C.L., a Judge of the High Court of 
ustice, Queen’s Bench Division, 2 Vols. Crown 8vo. 15s. 

‘s [t is seldom, indeed, that an historical subject requiiıng imperatively as this does exact and judicial treatment has secured an 
exponent essentially accomplished i in these very requirements. In the present case it would be difficult to exaggerate the advantage 
which the future historian of India will derive from this work, or to over-estimate the peculiar interest which attaches to the record 
of a cause, thus interpreted step by step and day by day, by a judge so highly distinguished as Sir James Stephen ın the theory and 
practice of our criminal law. . . . And no small honour, then, is due to the writer who has considered it a public trust to vindicate 
the memory of an innocent judge on whom a world-wide obloquy had fallen.” —The Quarterly Review. 

NEW BOOK BY MR. ARCHIBALD FORBES. 


SOUVENIRS OF SOME CONTINENTS. By AROHIBALD FORBES, 


LL.D., Crown 8vo. 6s. 


ESSAYS AND MISCELLANEOUS WRITINGS OF VERE HENRY, 


LORD HOBART. Witha a cal Sketch. Edited by MARY, LADY HOBART. 2Vols. Demy 8vo. 253, 


LIFE OF ROBERT IRFAX OF STEETON, Vice-Admiral, Alder- 


man, and Member for York, A.D. 1666-1725. Compiled from Original Letters and other Documents by CLEMENTS R. 
MARKHAM, C.B., F.R. S., Author of ‘‘ The Life of the Great Lord Fairfax.” Demy 8vo. 12s 6d. 


ON LIGHT. Being the Burnett Lectures. By GEORGE GABRIEL 
STOKES, M.A., F.R.S., &c , Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. First Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT AS THE MEANS O 
INVESTIGATION. Crown 8vo. 2s. 6d. each. 


MALTHUS AND HIS WORK. By Jamms Bonar, M.A., Balliol 


College, Oxford. 8vo, 125. 6d. 
“ Mr. Bonar has performed a useful service to students of political economy in presenting them with this careful account of 
the life and teaching of Malthus. . . . He writes with a thorough knowledge of the economist he is expounding. His book will 
be read with interest.” —S¢, Yamess Gazette 


EUROPEAN BUTTERFLIES. By Francois De V. Cang. With 


Copperplate Illustrations. Crown 8vo. 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK. “By 


Dr. HERTEL, Municipal Medical Oficer, Copenhagen. Translated from the Danish by C. GODFREY SORENSEN, 
with Introduction by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 3s. 6d. 
GREEK TESTAMENT FOR SCHOOLS. 


THE NEW TESTAMENT IN THE ORIGINAL GREEK. The 
Text Revised by BROOKE FOSS WESTCOTT, D.D., and FENTON JOHN ANTHONY HORT, D. Ds r12mo, 
Hees ea are eae pede ALGEBRA FOR SCHOOLS 


ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. HALL, B.A., 


formerly Scholar of Christ’s Colleg®, Cambridge, Master of the Military and Engineering Side, Clifton College, and 8. R. 
KNIGHT, B.A., formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College. Globe 


8vo. 3s. éd. With Answeis, 4s. 6d. 
© A NEW LATIN COURSE. 


MACMILLAN’S LATIN COURSE. Frrst Yuar. By A. M. Cook, 


M.A., Assist&nt-Master-at St. Baul’s School. Globe 8vo. 2s. 6d. 
. This course differs from Siig books, mainly in being easier and more abundantly supplied with examples in illustration of 
each rule. The vecabulary is not laige, not more than six words being on an average introduced in a chapter, but, so far as 


. possible, all the words are kept constantly in use. The present First Part mecludes the active voice of the four conjugations, 


omitting, however, the subjunctive mood. 
. 3 MACMILLAN AND CO., LONDON. 


ea 
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WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 





SOFFICES—II, QUEEN VICTORIA STREET, E.C. WORKS—CADBY HALL, HAMMERSMITH Roan, W. 
Lamps. Fittingg. Carbons, Battery Supplies. 
Dynamos, Switches. Wire. $ Telephone Supplies. 
Accuinulators, Safety Junctions. Instruments, Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


SS. N- SEDUTE. 
In Casks, 12/6 per 9 gals. In Bottle, 3/8 per doz. Impl. Pts.* 


* Bottles charged a/- per doz, and allowed at the same rate if returned; but they 
oat! be paid for with the Beer. 


Neither sugar, ee. nor of the many new Brewing Materials are used in 
the manufacture of the “ S. N.” Stones it 1s Brewed entirely from the finest Malt and § 
Hops; it is, too, more hopped than Stout is erally, therefore, besides beng very ` 
nutritious, it is an cacet Tonic and particul y suited “for anal ladies apie aed FS 
anyone reguinng a gi strengthening beverage. It is a “Soun utntious” Tonic, & 
y and very much recommended FF atest men, 
WALTHAM BROTHERY, 
THE “HALE-GUINEA” ALE BREWERY, LONDON, 8.W. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARH THE ORIGINAL MAKERS oF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenio, 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 

















May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Health Society, 1883+ 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 
PRIZE MEDAR] HARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Insitution of Great Britain,} EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH, 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. 





Now Ready, Medium 8v0, Price 215. 


A TEXT- BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA 
° By T. LAUDER BRUNTON, M.D., D.Sc, F RS., 
Fellow ofthe Royal College of Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew's Hospital’; 
Examiner i in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the University of Edinburgh, 


ADAPTED TO THE UNITED STATES PHARMACOPŒIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. 


“Hti is sımply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable, . . . is 
und®ubtedly the best treatise on the subject in the English language.” —Jritish Medical Journal 

‘©The work has little in common with the old-fashioned books on materia medica, It is or a mere collection of dry facts and 
technical details, but a scientific treatise woithy to be ranked with the highest productions in physiology, either in our gwn or any 
other language. . It is a book of study for the scientist and a work of reference fer the practical physician.”-0-Zance. 

“A work which marks a distinct epoch, a turning-point in the history of medicine. [tis not a mere compilation, .. e but 
it ıs essentially a new departure breaking away from well-worn tracks into a new and almost unknown iegion.”—Medical Times 
and Gasette. e 





e 
BY THE SAME AUTHOR. In the Press, 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT, 


This work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author omSimilar subjects. ‘ 
Demy gvo. . 
MACMILLAN & CO., London. © . 


e 
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T SOLD IN ENGLAND 
NE yV E R BEFORE AT THE PRICE, 
BARBER AND COMPANY'S RICH SIRUPY ONFA CONGO... 


ONE SHILLING AND SIXPENCE PER POUND. 


A TEA ABBUNDING IN 


STRENGTH AND QUALITY. 


COMPARE THIS WITH THAT ADVERTISED AT 2s., OR 6lbs. FOR 12s. 3d, 
6lbs. sent Fesper Parcels Post, for 10s., 44lbs. for 7s. 6d., 2$lbs. for 4s. ae to any post town in the United Kingdom. 


ostal Orders from 15, 6d. to ros. 6d. may now be had for 


ne Penny from all Post Offices. 


BARBER & CO, 274, Regent Circus, Oxford Street, W.; 61, Bishopsgate Street, E.C.; 


102, WESTBOURNE GROVE, W.; KING’S CROSS, N.; 


BRIGHTON—147, NORTH STREET; 
MANCHESTER—93, 


42, GREAT TITCHFIELD STREET W. 


; THE 
BIRMINGHAM—QUADRANT; 


MARKET STREET; BRISTOL—-38, CORN 
Esr5 








BOROUGH, LONDON BRIDGE; 

LIVERPOOL—1, CHURCH STREET; 

UMMER GLASGOW AND THE 

HIGHLANDS. 
Caledonian Canals,) 

GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m., 
in connection with Express Trains from London and the 
ing passen era 
for Oban, 
William, ee, Lochawe, Skye, Gairloch, Staffa, 
Iona, Lee Islay, Stornoway, &c. Official Guide, 3d. ; 
Sons’ Railway Bookstalls. Time Bill with Maps and 
Fares free from the owner. 


STREET; PRESTON—FISHERGATE. 
(Royal route vid Crinan and 
Royal Mail Steamer “COLUMBA” or “IONA” from 
ar genes |N SCOTLAND 
Illustrated, 6d. and 1s. by post, or at W. H. SMITH & 
S. 
DAVID MACBRAYNE, 119, HOPE ST., GLASGOW. iss 


OBJECTS FOR THE 


Firefly from Trinidad .. u 
Common Blue arene aia oe ee oes ite ote oe 
Gad Fly (wholo).. ove toe ove sie we ae oon oo 
Mole’s Flea wi tit Eyes .. ove on Se ove ave ove 
Tongue of Hornet one ave oe ove one ase 
Tracheal system of Dytiscus beetle... es aes 
Segment of Tape Worm, showing sexual organs . we we 
Fluke from see 
Skin from Sole Foot, deep and external layers differentiated” 
Bono of very old Man . 
Footal Bone (Humerus erus) 
Section through whole Foot of Festus, ry fine |. 
000 first-class 3p 
NEW CLASSIFIED LIst ‘of of OBJECTS, includi 


ILLUSTRATED CATALOG 


EE ee ee 


AvVWWUWWOOA0O 


THE PATENT BOOK-SHELF 


FITTINGS, as used in the PUBLIC LIBRARIES of LIVERPOOL, 
GLASGOW, BIRMINGHAM, &c , enable a nice adjustment of Shelves 
to be made without trouble. 





Hookham’s Patent 


PICTURE LINE & FASTENERS 


afford the ost secure and easy menns of hanging Pictures. 


Currall’s Patent VENTILATORS 


secure a regular supply of fresh air, without draft, at a very small cost. 





Illustrations and Particulars sent POST FREE on application to 
WILLIAM TONKS & SONS, 
MOSELEY STREET, BIRMINGHAM. 


PRIZE MEDALS: London, 185r; Paris, 1855, London, 18623 Pans, 
Silver, 1867; London, 1874. [522 


MICROSCOPE 


Prehistoric Lava from Mount Somma, Naples 
Gold Sand with Quartz Rock .. 
Anulacodiscus Sollitianus m 
Radiate Plates from Myriotrochus rinki, very raro 
Very BeauTIFUL NEWLY PREPARED BOTANICAL Stives 
Section of Moss, Morium hornum, showing Aaa: 
Bictegerie furcata, showing Chlorophyll aes 
Şpirogyra irogyra nitida i in conjugation, stained 
Olvox ee 


lobator... aa tee 
Yeast Plant (Toxula cerevisize) 
Anatomy ofa Leaf, 9 pieces on one Slide 3) 
Marine Alga (Ceramium ciliatum) ... os 


wean? 


onOAROA CAaaaks 


HOH MHH 


mens illustrative of every branch of study, from rs. each. ; “ 4" SN 7 
the recently acquired Stock of Mr. E. WHEELER, late of Holloway. 
E OF MICROS e 


COPES AND APPARATUS, 


Either of the above sent post free to any part of the world, on application to > 
W. WATSON & SONS, OPTICIANS TO HER MA¥ESTY’S* GOVERNMENT, 


313, HIGH HOLBORN, LONDON, 


TPE“ OTTO” GAS ENGINE, 


29 GOLD 
MEDALS 


CONSUMPTION of GAS guaranteed to 
be 25 to 75°/,. less than ANY other 
Gas Engine per brake horge- ~power. 


CROSSLEY’S PATENT TWIN “OTTO” ENGINES 
Impulse every Revolution. 
The steadiest running Gas Engine yet made, 
CROSSLEY’S PATENT SELF-STARTER 
The Safest, Simplest, and Best, 


CROSSLEY’S NY VERTICAL “OTTO” ENGINES 
Requiring little Ground Space. 


CROSSLEY BROS., Limited, Manchester. 
Londen: 24, Poultry, E.C. Glasgow: 19, Renfield St. 


W.C. 


38 SILVER AND 





OVER 16,000 DELIVERED, 


SexcraL $ H.P. OTTO ENGINE INDICATING UP TO 2 H.P. 
LARGELY USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT, [518 
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e MACMILLAN AND Co.. at the 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“t To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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AMATEUR PHOTOGRAPHY. 


MIARION’S Britannia Dry Plates are the Best and 


Cheanest 
MARION’S Photographic Outfits. The Largestand Best 
“Selection for the Tourist, Artist, Bicylist, Military Man, and others 
Special Outnte for Beginners, Price for Complete Set, 


menidia a Academy Camera. 

MARTOS Miniature Camera. 

MARION’S Rogiatered Washing Apparatus. 

BIARION’S Roectilinear and Portrait Lenses, 

MIARION’S Ready Sensitised Paper. 

MARION’S taneous Shutters, 

BIARION’S Enlarging Apparatus and Magic Lantern. 

BLARION’S Best French Mounts. 

MIARION’S Self-Adjusting Rolling Press and Burnisher. 

MARION’S Practical Guide to Photography. Second Edi- 
tion, Revised and Enlarged, giving clear and precise Instructions for 
Learning and Practising Photo parky Price as. 6d. post free 

Free Eeasoha in Photography uv Sanare syecully for gig Lamoni. 

ve a ery in o Square, for ns 

Printing from Amateurs’ Pee Saas special ar ag. 

MARION’S Alpha Paper Prints by Gaslight ‘n One 
Minute The ountea A of the future Sample packet 5s. 

Photographs d, Arranged, & Bound tntoVolumes. 

Ohemiocals, Mounts, Albums, Scrap Books. 


PRICED LIST FREE ON APPLICATION. 


MARION & Co., 22 & 23, Soho Square, London. 


SHOW ROOM—GROUND FLOOR, 


R. & J. BECK’S 
NWEW- MIGROSCOPE, 


“THE STAR.” 





PRICES, End 
Stand, with r-n. Objects 
glass 0 aa ue -220 
Stand, with r-in. and tin. 
Object-glasses eee 830 


Stand, with Rack and Pinion, 
coarse adjustment, 2 Eye- 
pee and r-in, 2 Object; 
glass... 0... . 830 


Stand, with Rack and Pinion, 
coarse adjustment, 2 Eye- 
pieces, and I-in. and jin. 





Object-glasses . . 440 
Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68, Cornhill, London, E.C. 


THE NEW POCKET METALLIC THERMOMETER 


(PATENT) 





Is as accurate as a Mercurial Thermometer and far more sensitive, while for 
Portabil it 1s unequalled, and ıt will be found an invaluable pocket com- 

These instruments are not made on the old system of using the 
emer contraction and expansion of two me but the motion is obtained 
from the expansion and contraction of a liquid hermetically sealed in a 
metallic vacuum. Price, in Solid Silver, the size of the engraving, in outer 
Morocco Case, 21s., sent post free. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S ARENI SUNSHINE RECORDER. 
PRICE £3 38. 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT Makers 
TO THR QUEEN, 
HOLBORN VIADUCT. 


Branches :—45, Cornhill ; 
122, Regent Street, 


Litustrated Description Post Free. 


NEGRETTI & ZAMBRA'S . 
Large Mluetratod ogne, 













cvi 





BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCK. 
a2, ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will bə held at 
ABERDEEN, commencing on WEDNESDAY, SEPTEMBER 9. 


PRESIDENT-ELECT, 
The RicuT Hon. Sir LYON PLAYFAIR, KCB, M P., PhD., LLD, 
F.R.S. L and E., F.C § 


NOTICE TO CONTRIBUTORS OF MEMOfRS —Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible. determined by Orgamang committees for the several Sections 

sjors the beginning of the Meeting It has therefore become necessaiy, in 
order to give an opportunity to the Committees of dolng justice to the 
several Communicanons, that each Author should prepare an Abstract 
of his Memoir, of a length mutable for insertion in the published 7ransac- 
trons of the Association, and the Council request that he will send it, together 
with the orginal Memoir, by book-post, on or before August 12, addressed 
thus:—‘‘ General Secretaries, British Association, 22, Albemarle Street. 
Loadon, W. For Section .. ...... see wees’ Authors who comply with 
this request, and whose Papers are accepted, will be furmshed before the 
Meeting with printed copies of thair Reports and Abstracts, If it should be 
inconvenient to the Author that his Paper should be read on any perucular 
days, he ts requested to send information thereof to the SECRETARIES mm A 
separage note. 

, Reports on the Progress of Science, and of Researches trusted to Indi- 
viduals or Committees, must be forwarded to the Secretaries, for presentation 
to the Q. g Committees, accompanied by a statement whether the 
Author wil be present at the Annual Meeting 

No Report, Paper, or Abstract can be inserted in the Report of the Asso- 
ciation it ıs in the hands of the Secretary before the conclusion of the 
Meeting. T. G. BONNEY, Secretary 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF SCIENCE, including the Departments of ENGI- 
NEERING and CHEMICAL and MECHANICAL TECHNOLOGY. 


The SESSION will open on OCTOBER 5 
For detailed of the Courses of Instruction, Exhibitions, 
Scholarships, &c , apply to the College, Gower Street, W C. 


TALFOURD ELY, M.A, Secretary. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (M.B EXAMINATION OF THE 
UNIVERSITY OF LONDON. 


The following Classes meet the requirements of Candidates '— 
Chemustry —Prof Witiiauson, PhD, F RS 
Experimental ae bes —Prof G. C Posi E RS. 
Zoology —Prof y Lanxgesren, MA,FRS 
Botany and Vegetable Physiology.—Prof. Otiver, F R S, F.L S 
. THe Courses of Chemistry, Practical Chemistry, and Botany enter into 
the Ordinary Medical Cumculum 
Prospectuses, including information as to Classes for Matriculation, may be 
obtained from the College, Gower Street, W C. 
TALFOURD ELY, M.A, Secretary 


UNIVERSITY OF GLASGOW. 
SESSION 1885-86. 


The WINTER MEDICAL SESSION will be ned with an Intro- 
ductory Address by Professor Bowzr, M.A, on TUESDAY, October 27, 


1885. 

Complete Courses on all the subjects of the Medical Curriculum are de- 
livered within the University, and fully equipped Laboratories for Practical 
Instruction are connected with each Department. In the Western Infirmary, 
which is in the immediate vicinity, ample means of Clinical and Pathological 
Study are afforded lhe Fee for each Class 1s £3 3¢, and the total mini- 
mum expenses for Classes, Hospital, and Graduation Fees fo. M.B. and 
C M. amount to about £90 

Bursaries to the annual amount of {1150 may be held by Students during 
their Medical Studies. 

Full particulars connected with the Course of Education and Examination 
required for the Degrees, and the Preliminary Examination required to be 

ased by Students before beginnmg Medical Study, will be found in the 

niversity Caleadar (ey post 3s), or a Syllabus of the Regulations, Fees, 
ae , may be obtained by applying to Mr “MOIR, Assistant Clerk of 
enate 
—e—__ m 3 
SCHOOL BOARD FOR* LONDON.— 
Wanted a Teacher of Science for the Pupil Teachers’ Schools of Barns- 
bury and Marylebone He must havehad eaperence of Class Teaching 
Salary £175. Applications, with copies of not m than ‘Three Testi- 
momials, to be sent to the CLERK of the Boarp, School Board Offices, 
Victona Embankment, W C., marked outside‘ Science ‘I eacher ” 


e TECHNICAL INSTRUCTION. 


The Secistanes og@Mincizals of High Class Schools where the Course of 
Instruction includes Practical Physics or Agplied Chemistry, &c, are 
requested (@ seud Prospectus to 

ROBERT BARKLIE, 
. . ar, Wilmont Terrace, Belfast 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIESEXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
who has last week sent to his subscribers Lemanea fluviatilis, with drawing 
and desciipron, He has also gent out Cnstatella mucedo, Plumatella 
repens, Brachionus urceolaris, Cordylophora lacustris, Leptodora hyaline® 
Daphnia reticulata, Volvox globator; also Hydra, Vorticella, Amerba, 
Crayfish, aad other Speqmens or (Huxley and Martin’s) Biological Labora- 
to wor. 


eekly Announcements will be made in this place of Organisms T Bos 
supplying 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in course of Six Months for Subscription of £1 18+, 
or Twelve Tubes for 108. 6d. 


Portfohto of Drawings, Ten Parts, rr each 


VICTORIA UNIVERSITY. 


This Univermty confers Degrees in Arts, Science, Law, and Medicine on 
those who have pursued prescribed Courses of Study in a College of the 
University, and have passed the necessary Examinations. 

A Prelinunary Exsammation (Faculties of 2 Science, and Law) and an 
Entrance Examination in Arts (Faculty of Medicine) will take place m 
October, commencing on Monday, the 5th 

Particulars as to and other Examinations and aa to Courses of Study 
may be obtained from the Registrar 

A T. BENTLEY, M A, Registrar 








Manchester. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
SESSION 1885-86, 


I DEPARTMENT OF ARTS AND Law. 

JI. DEPARTMENT oF SCIENCE AND ENGINEERING. 

Candidates for admission in these Departments must not be under 14 Years 
of Age, and those under 16 will be :equired to pass an Entrance Examination 
in English, Anthmenc, and Elementary Latin, to be held on October 2 

ILI. DEPARTMENT oF MEDICINE AND SURGERY (including the Dental and 
Pharmaceutical Courses). 

Students are required before entering to have passed either the Entrance 
Examination in Arts, or the Prelminary Examination in the Victona Uni- 
versity, or some other Preliminary Examination piescnbed by the General 
Medical Council z 

IV DEPARTMENT FOR WOMEN (223. Brunswick Street) Particulars of 
Schola:ships tenable in this Department are included ın the prospectus. 

The SESSION in DEPARTMENTS 1., I1., and IV will commence on the 6th 
and ın JI. on the rst October 

V EVENING CLASSES 

The SESSION in DEPARTMENTS I, II, and IV. will commence on the 
6th, ın II, on the rst, and ın V, on the rath October 

Prospectuses of the several Departments, and of Entrance Eabibitions and 
Scholarships (4 in number, and varying in value from £12 to £100 per 
annum) may obtained at Mr. Cornisn’s, Piccadilly, Manchester; and 
they will be forwarded from the College on application. 


HENRY WA. HOLDER, Registrar 


THE OWENS COLLEGE, 
MANCHESTER. 


Prof, GAMGEE being about to commence Practice as a Physician in the 
South of England, the Chair of Physiology will shortly be Vacant. A 
detailed statement of the terms and conditions of the Olfice will be ready 
about the end of September, and may then be obtained from Dr. GREEN- 
woop, the Pnncipal of the College, e 


HENRY WM. HOLDER, Regiswar. 


to}-INCH EQUATORIALLY-MOUNTED 


REFLECTING TELESCOPE for SALE. Strong Stand with Hour 
and Declination Circles, Reflector by WITH , and Observatory.—Apply 
F. Morris, Brentford 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr HENSON’S STOCK of CHOICE MINE- 
RALS, &c, & At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT oZ, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (VERY RARE FoRM), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
POR ERANS and STONES. POLISHED AGATES and LABRA- 

R k; 














A Large Senes of ROCKS, also MICROSCOPIC SECTIONS of the 
same 
Lists on Application Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 
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SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
s Great Britain, &c. 
New and Rare Alinerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
Rg The Largest Vanety in England. 
New Catalogues and Lists on application to— 


JAMES R GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 97 Years in London. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 


6 DRAWERS, 20 INCHES HIGH 





ais. 

10 ” 39 ” ” we 458. 
8 ” 26 5 3 wee ee eee 288, 
12 ” 39 528. 


EEJ ” ese tee 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


MINERALS AND FOSSILS, 


SINGLE SPECIMENS OR COLLECTIONS. 


EF. HEH. BUTLER, 
Assoc. R. Sch. Mines Lond., 
M.A. Oxon. and L.S.A. Lond., 

Successor to the late R. TALLING, 


180, BROMPTON ROAD, 
LONDON, S.W. 


Five minutes’ walk from the Natural History Museum, S. Kensington. 
EDWARD WARD has pleasure in an- 


noinring tlia issue of a new Micro-Slde of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 





fi 

Plumularia similis 4. 4. e (post-free) a 8 
Also, quite new :— 

Gorgonia verrucosa (polype stained) ,, aa 

Podalirus typicus (Spectre Shrimp) ,, 12 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [s03 





THIS 
ma | Nes pies MEDICINE 
Is a Cortaif Cure for all Disofders of the LIVER, STOMACH 
AnD BOWELS. A Great PURIFIER of the BLOOD; a 
Powerfal Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 

GOLD MEDAL, 


YS 
FR CALCUTTA, 1884. 
e 
COCOA “(Pure Cocoa.”—CHas. A 
e Canezron, Analyst for Dublin. 
ee Stictly pure, easily assimilated.” EXTR A CT 


TORVART, Analyst for 
Nineteen Prize Medals Awarded. 








WAYS PILLS. 


wots 





Bristol. 








Qo r, RE i ie i S ‘TH Re 
Seno Fog /r.Jo000 -ISsue. 

tes Panart fF Sh pet eid Oe ‘a eet 
“HOW TO BE A SUCCESSFUL AMATEUR PHOTOGRAPHER.” 
By W. J. LANCASTER, F.C.S., &. 


Sixty-four pages, thirty-one illustrations, 6d., post free. 
J. LANCASTER & SON, Opricians, BIRMINGHAM. 
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Now Ready, Price 5s 
The JOURNAL of the ANTH RQPOLOGI- 
CAL INSTITUTE of GREAT BRITAIN and IRELAND, Vol. xv. 
Fat p August geag Conia, ae Ee ike anoal E. S. 
» DA, James O. ' . per 
Peete I ae R Badene Carter, FRCS, and Charles 
Roberts, F.R.C.S. Anthropological Miscellanea. - 
London: TRUBNER & CO., Ludgate Hill. 


J. ORME*& C0., 
65, BARBICAN, LONDON. 





MANUFACTURERS 


AND 


IMPORTERS 


OF 
Scientific Apparatus 


AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 


For full particulars write to the” 
SOLE AGENTS— 


J. ORME & CO, 
65, Barbican, London, F.C. 


Complete Price List of Apparatus and yw 
Chemicals, 2s. 6d. 











The AUTOCOPYIST (fiom zos ) farnishes excellent 


BLACK COPIES 


in Lithogiaphic Style, of the ORDINARY WRITING (also Shorthand, 
Arabic, &c ), Sket Music Easy, Economical.—1hd AUTOCOPYIST 
CO, 72, London Wall, London 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &.—C. HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, E.C. Catalogue free onreceipt of two stamps, 
Libraries, Old Books, and Parchment purchased. 


NORTH BRITISH AGRICULTURIST, 


the only Agricultural Journal in Scotland, circulate seatensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom, 

The AGRICULTURISTis published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. ` 

Thespecial attention of Land Agentsis directed tothe AGRICULTURIST 
= gas of the hest dhisting papers for Advertising Frms to be Let and Estates 

for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. *. By post 34¢. Annual Subscription, payable in advance, 145, 

Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E. 


Money Orderspayable to Coarius ANDF&ton, Jun., Edinburgh, 
@ 














With numerous Illustrations, BYO, 3s. 6d. 


POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D., late President of the Royal Soctety, &c. 


New Edition . [Nature Series 
MACMILLAN & CO., LONDON. 
7 . , e 
d 
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Now Ready, No. 310, Price One Shilling. 


MACMILLAN’S MAGAZINE 


CONTENTS ders AUGUST, 


1.—MRS. DYMOND. Chapters XX.—XXIL. 


MRS. RITCHIE (MISS THACKERAY) 


2.—THE RIEL REBELLION IN NORTH- WEE T CANADA By R®MACKRAY. 


3.--THE THRUSH IN FEBRUARY. By GEORGE MEREDITH. T 
4-—SOME COMMONPLACES ON THE COMMONPLACE. 
eae WALKING TOUR IN THE LANDES. (Conclusion.) 


6.—RHODIAR SOCIETY. B 


J. THEODORE BENT. 


z -POPULAR SONGS OF THE SCOTTISH HIGHLANDERS. ByJOHN STUART BLACKIE. 


8.—A CHAPTER OF POLITICAL HISTORY. 


MACMILLAN & CO., LONDON. 





Profusely Illustrated. Price SIXPENCE, by Post EIGHTPENCE. 


The English Fllustrated Magazine 


For AUGUST, 1885, contains— 


IL—PEAT GATHERING. Engraved by E. OHME, 
from a Drawing by P MACNAB Frontispiece. 


IL—THE CROFTERS. By JAMES SIME With 
Illustrations by P. MAcNaB. ` 
IIL—BILL JUDGE. By M. E. Hutiag. 
-IV.—POEM. By H. A. H. 
V.—THE PILGRIMAGE OF THE THAMES. 


Part II. By A. HASTINGS WHITE. With Illustra- 
tions by LUCIEN Davis. 


VI.—BENEATH THE DARK SHADOW (to de 
continued). By ANDRE Hope, 
w 


VIL—THE SIRENS THREE (%0 be continued). 
WALTER CRANE. With Illustrations by 
CRANE. 

By 


VIII.—A FAMILY AFFAIR (o be continued). 
HUGH CONWAY (Author of ‘ Called Back”). 


IX.—YOUTH. By W. F. B. 





MACMILLAN & CO., LONDON. 





On the rat of every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


n I Ana bye F. L.S , British Museum. 
NTENTE es by leading Botanists.—Extracts, and 
Notices of Books and’ Memoirs. articles i in Journals.—Botanical News.— 
Proceedings of Societies. 

Price xs sd. Subscription for One Year, payable in advance, ras 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 





AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES. 


rst. They present Faithful'Representations of the Subjects. 
pna Printed on the paper of the Bo Book itself, mounting not required. 
For Edi.‘ons of roco and under they are cheap, 
oak by thu Trustees of the British Museum and by the Learned 
Soci: also by many of the leading Publishers. 


mongti the Works recently done, or at sm tha press, ma be 


ant Tad Brassey’s " Tahiti”; ; Prof. er's “The T) Types of k 

Coins”; Holtzepffell’s "“ Practice of Ornamental T + Audsley’s 

\ Ornamental Arts of Japan” i Lockers “S Anal +; Burgess’s 
'' Archmological Survey of India” ; Samuel Palmer: a Memoir.” 


Of this last work the Athenanxs says —'' This book is admirably Hius- 
trated by fourteen autotype reproductions from lovely and characteristic sepia 
wings.’ 


FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 
AUTOTYPE FINE ART GALLERY, 
„dh NEW OXFORD STREET 


Doors West of Mudie’s irra 
E NATIONAL GALLER 


ow Ja. 
The First sia igue of Auto’ pe Copies ofthe moat celebrated paintings 
in this Collection, 


rospet d Catal free ap Dre ne MANAGER, th 
P tus an logue ost on applicatidn to e 
PAUTO E COMPANY. 


e 
Complete in Three Volumes. 


TURNER’S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by R , STOPFORD. Brooxr, M A 


Pe ILL FRA P PAMPELET, with Press Notices from the Times, 
Academy, Portfolio, Art Journal, &c., free per Post. 


4 Fine Art Catalogs :66 pages, price Sixpence, fres per Post. 
THE AUTOTYPE COMPANY, 
E74 NEW OXFORD STREET, W.C. 
° + 





Now Ready, Vol. 1, Royal 4to, Published at 42s. 


PHYSICO-CHEMICAL CONSTANTS, 
MELTING AND BOILING-POINT TABLES. 


BY 
T. CARNELLEY, D.Sc.. F.CS, 
Professor of Chemistry in University College, Dundee. 


These Tables, which have taken eight years of almost constant labour to 
compile, are the most complete of any yet published, and contain about 
50,000 melting- and boiling-point data The Tables will be issued in two 
volumes, of which the first is now ready. It contains 19,000 data and 
includes elements in Organic Compounds and those Organic Compounds 
containing not more than three elements, 


London: HARRISON & SONS, 59, Pal Mall, S.W. 
— 


Just Published, price rs. = 


JOURNAL OF THE QUEKETT ‘MICRO. 
SCOPIC CLUB. Edited by Henry F. Hames. For June, 1885, 
Teo II., Vol IL, No ra) 

Tho Journal will in future be published by 

WILLIAMS E NORGATE, t4, Henrietta S 

and 20, South rederick Street, 








Covent Garden, London ; 
inburgh 





Just Published, 8vo, Cloth, gs. 


ELECTROLYSIS: a Practical Treatise on 
Nickeling, Coppering, Gilding, Silvering, the Refining of Metals and 
Treatment of Ores means of Electrici By J he HIPPOLYTE 
FONTAINE. Translated from the French A. Berry, CE, 
Assoc Soc Tel Eng, with 34 Illustrations. 


London: E & F N.SPON, 125, Strand. New York 35, Murray Street. 








8vo, 2s Third Edition, Abridged and Revised. 


THE WINDS: An Essay in Illustration of 


the NEW PRINCIPLES of NATURAL PHILOSOPHY, By 
WILLIAM LEIGHTON JORDAN, F.R.G §. 

“Everything Mr. Jordan writes is sure to be brilliant and ingenious, 

His mathematical arguments are very clearly expressed.’ —Public Opinzon. 


London: DAVID BOGUE, 27, King William Street, Strand, W.C. 
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SUBSCRIPTIONS to “© NATURE.” 


zA 
T E E 
. cae Ar EA E tat 
Quarterly. e. we ee et eee 76 


To the United States, the Continenf and all places 
within the Rdstal Union :— 


r a. d. 
Yearly. 2. 1 ee wee we we ee 306 
Half-yearly. 2... 2. ee ee ee I6 
Quarterly, 2 2. ww ee ew ee ee 8B OO 





CHARGBS for ADVERTISEMENTS. 
Three Lines in Column as, 6d. 9d. per Linie ae after. 


d. 

One-Eighth Page, or Quarter Column . . . 0 8 6 
Quarter Page, or Half a Column ..... 135 O 
Half a Page, ora Column ......5+ 3 5 9 
Whole Page . 1... eee ee ee ws 6 60 

Post Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 





MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c, &c., &c. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, aa GARRICK STREET, 
LONDON, W.C 


e. HOW & CO.’'S 


Geoldgical Tyansparengies for the Lantern. 
Descriptive Catalogue on Application. 


WALEER’S SPECIFIC FRAVITY BALANCE FOR ROCKS 
D MINERALS. 


HOW & CO.’S Han MICROSCOPE LAMP, Be; 6d. 





‘Trech: 
cise, Schists, L 
yAMES How & co. 73, FARRINGDON STREET, LONDON. 


SANDERSON & Co., 


Bole Inventors of the Solid CopperTape 


LIGHTNING CONDUCTOR 


In Continuous hs, without Joists. as a. ai auppled bythemto eats ‘s 

Government and the Colonies ; ‘ernment, the Ar; e- 

public, and other Foreign Goverameqias the R the Royal Courts of J Strand, 
a Houses of Parliament, &c. 

The Jury Commission, acting on the Tannont, of the International Juries of 
the Health Exhibition, have awarded a a Med: Th le Class 26 to Messrs, 
Sawpexrson & Co. for their Solid Conductors in 
Continuous Lengths, without Joints, and of He aghming í Copper. 


LEADENHALL HOUSE, zor, LEADENHALL STREET, E.C. 


NON-MAGNETISABLE WATCHES. 


WAT6HES which cannot be f MAGN psan, 7? eohstracted at 
the recommendation of Ww. W. CROOKES; Esq., F.R.S , and ns exhibited at the 
Electrical Exhibition, P. 

E. DENT & CO., Makers ofthe Primary Standard Timekeepor of the 
Royal Observatory, Greenwich. 


Only Addresses :—61, Strand, and 34, Royal Exchange, London, 
N. B.~—Watches can be converted to this plan, 


105,000 ACCIDENTS 
TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


BY THE 


Railway Passengers’ Assurance Company, 
64, CORNHILL. 
ACCIDENTS OF ALL KINDS, 

Paid-up and Invested Funds, £260,000:—Premium Income, £235,000, 

Chairman «. « HARVIE M. FARQUHAR, Esq e 

Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Offce—8, Grand Hotel Buildings, Charing Cross, 


OR AT THE 
Head Office—64, Cornhill, London, E.C. 
WILLIAM J VIAN, Secretary. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 





by the principal Public Ofecs, and Railway Compantes throughout 
roland. 
It writes almostinstantly Full Black. | Flows easily from the Pen. 


Does not corrode Steel Pens, 


ottin: may be apphed at th 
Iscleanly to use, and not Hableto Blot. E pape may ne applet atthe 


moment of writing. 
Can be obtained in London, through Messrs. BARCLAY & Sons. Farring- 
don Street ; W. Epwarps, Old Change; F, Nawaery & Sons, poring: 
Street; J. Austim & Co., Duke Street, Liverpool ; and to te had of all 
oners. 


S 
BEWLEY & DRAPER (Limited), Dublin. 


PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers, 
New Electric Light Catalogue, post free 1s. 


TATERSON & COOPER beg to give notice that they have disposed of 
the Philosophical, Educati and Experimental Part of their Business to 
Messrs. J. and T. MAYFIEL » 41, Queen Victoria Street, E.C. 


CHEMICAL APPARATUS, Wholesale, 


Retail, for Colleges, Sroa and Chemical Works. Now Cata e of 
and soo clear Ilustratio: t ad —~ IAM 
EIME x, Lothian Street, Edinburgh. post. feei 


ICROSCOPIC OBJECTS FOR HIRE, 
Histological, Botanical, 5 Geological, by the best Mounters. Let 
Dalmatin 


out on most moderate terms. 
Road, Forest Hill. 














of B. WELLS, 





THE CELEBRATED 













Is unrivalled for Gandenery, Foresters’, Farmers’, Joiners’, and Amateurs 
ue It requires no of], Sharpen with a spittle or water. *Putson a keen, 
edge; no bumby abont this. Has stood the tgst of roo years. Cut 
ones for Ax Hodge, Knives, oe and Pleme Be, 
Honourable Mention, Paris Exhibition, 78; and Bronze Medal, 
International Exhibition, 1884, Ask your Ironmon other rei 
to get you one, and give my pddress ; if he won't, drop gne a note. 
e 


JOHN C. MONTGOMERIE, 
Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S. o 


Avishire. * Boos 
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Now Ready, Medium 8vo0, Price 215. 


A TEXT-BOQK of PHARMACOLOGY, THERAPEUTICS, and MATERIA:MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., 
Fellow of the Royal College of Physicians; ; Assistant Physician and Lecturer ‘on Matena Medica at St. Bartholomew’s Hospital : 
Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the Unitersity of Edinburgh. 


ADAPTED TO THE UNITED, STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. . 
“Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable, . . . is 
undoubtedly the best treatise on the subject in the a ce language.” —British Medical Fournal. 
“The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts and 
technical details, but a scientific treatise worthy to be ranked with the highest productions in physiology, either in our own or any 


other language. . It is a book of study for the scientist and a wouk of reference for the practical p. ysician. gee 
“A work which marks a distinct epoch, a turning- point in the history of medicine. It is not a mere comp lation, .. . but 
it ıs essentially a new departure breaking away from well-worn tracks into a new and almost unknown region,” —Medical Ti antes 


and Gazette, 





BY THE SAME AUTHOR. In the Press, 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT, 
This work contains, in addition to the Lettsomian Lectures; & puber of other Papers by the Author on similar subjects, 
emy 8vo. 


MACMILLAN & CO., London. 


WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 





OFFICES—II, QUEEN VICTORIA STREET, E.C. WORKS—CADBY HALL, HAMMERSMITH Roap, W., 
Lamps. Fittings. Carbons. Battery Supplies. 
Dynamos. Switches, Wire. Telephone Supplies. 
Accoumulators. Safety Junctions. Instruments, Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 
INQUIRIES INVITED. 


Ss. WW. SEO... 


In Oasks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


A * Bottles charged 2/- paa doz., and allowed at the same rate if returned ; but they 
ree must be pud for yita phe Be the 
E Neither sugar, saccharum, nor any of the many new Brewing Materials are used in $ 
FH the manufacture of the * S. N." Stout; it is Brewed egies from the finest Malt and WAN 
wH Hops, it 1s, too, more hopped than Stout is therefore, besides being very Qs 
i nutritious, it is an excellent Tonic and a Serta” for invalids, ladies nursing, or $ 
anyone requiring a good strengthening beverage. It is a ‘Sound Rumtons” Tonic, @ 
and very much recommended by Medical men. 


WALTHAM BROTEERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


PRIZE MEDAL EZARVEWY & PEAS, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. S 


; W IMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8a. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAXERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Addrass—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 




















May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, x28- 
° æ GOLD MEDAL; INTERNATIONAL HEALTH EXHIBITION. . 
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NOW READY, FIFTH THOUSAND. ` . 
: TEXT BOOK OF GEOLOGY. 
BY 
. *ARCHIBALD GEIKIE, F.R.S., 
R Director-General of the Geological Survey of the Unites Kingdom, 


With numerous Illustrations., Second Edition, thoroughly Revised. Fifth Thousand. Medftum 8yvo, 28s. 


SHORTLY. 


CLASS BOOK OF GEOLOGY 


FOR THE USE OF COLLEGES AND SCHOOLS. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 


Fcap. Svo. 








NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT OF 
SIR ELIJAH IMPEY, By Sir JAMES FITZJAMES STEPHEN, K.C.8.1,-D.C.L,, a Judge of the High Cour of 


“ It is seldom, indeed, that an historical subject requiring impeiatively as this does exact and judicial treatment has secuied an 
exponent essentially accomplished in these very requirements. In the present case it would be difficult to exaggerate the advantage 
which the future historian of India will derive from this work, or to over-estimate the peculiar interest which attaches to the record 
of a cause, thus interpreted step by step and ty by day, by a Judge so highly distinguished as Sir James Stephen in the theory and 
practice of our criminal law. . . . And no small honour, then, is due to the writer who has considered it a public trust to vindicate 
the memory of an innocent judge on whom a world-wide obloquy had fallen.” — The Quarterly Review. , 


NEW BOOK BY MR. ARCHIBALD FORBES. 


SOUVENIRS OF SOME CONTINENTS. By Arcurpatp Forsus, 


LL.D., Crown 8yo. 6s. 


ESSAYS AND MISCELLANEOUS WRITINGS OF VERE HENRY, 


LORD- HOBART. With a Biographical Sketch. Edited by MARY, LADY HOBART. 2Vols. Demy 8vo, 2535. + 


LIFE OF ROBERT FAIRFAX OF STEETON, Vice-Admiral, Aider- 


man, and Member for York, A.D, 1666-1725.. Compiled: from Original Letters and other Documents by CLEMENTS R. 
MARKHAM, C.B., F.R.S., Author of ‘The Life of the Great Lord Fairfax.” Demy 8vo, 125..6d. ' 


ON LIGHT. Being the Burnett Lectures. By GEORGE GABRIEL, 
STOKES, M.A., F.R.S., &c,, Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. First Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT AS THE MEANS OF 
INVESTIGATION, Crown 8vo, 2s, 6a. each. : 


e e 
MALTHUS AND HIS WORK. By James Bonar, M.A., Balliol 
College, Oxford. 8vo. ` 12s. 6d, 
“ Mr. Bonar has performed a useful service to students of ponscal economy in presenting them with this careful account of 
the life and teaching of Malthus. . . . He writes with a thorough knowledge of the economist he is expounding. His book will 
be read with interest.” — S4, Famers Gasette. 


EUROPEAN BUTTERFLIES. By W. Francis Dr V. Cane, 


e MAn” M.R.I.A., Member of the Entomological Society of London. With Copperplate Illustrations, Crown 8vo, 10s. 6d. 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK.. By 


Dr. HERTEL, Municipal Medical Officer, Copenhagen. Translated from the Manish by C. GODFREY SORENSEN, 
with Introduction by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 3s. 6d, 


A NEW ALGEBRA FOR SCHOOLS 


ELEMENTARY ALGEBRA FOR SCHOOLS.” By H. S. Hatt, B.A., 


formely Scholar of Christ’s College, Cambndge, Maste: of the Military and Engineering Side, Cliftch College, and Èi R. 
lobe 














KNIGHT, B.A., formerly Scholar of Trinity College, Cambridge, late Assistant Master at Mm borong College. 
8yo. 35. 6d. With Answers, 4s, 6d. ; > 
MACMILLAN AND CO., LONDON. 4 z À 
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IMPORTANT ANNOUNCEMENT. 


HARVEY’S MANUSCRIPT LECTURES. 


These original lectures of Willam Harvey, delivered by him before the Royal @ollege of Physicians in and after 1616, were 
rediscovered in the British Museum ın the year 1877, They contam the first suggestions of Harvey’s discovery of tke circulation, 
so that this manuscript may be regarded as the most interesting monument of English natural science. So important, so interesting 
a work should not be confined to the walls of our great National Library. It is with much satisfaction that’ Messrs, Churchill are 
able to state that it is their intention to publish a facsimile reproduction of these unique lectures, accompanied by an interleaved 
transcript. The facsimile is entrusted to the Autotype Company, the reputation of which affords good guarantee of thoroughly 
accurate work ; while the transcript from Harvey’s crabbed and much abbreviated handwriting has been undertaken by Mr. Edward 
f: L. Scott, M.A., Assistant-Keeper of Manuscripts, British Museum. The published price of the work will be 2/. 12s. 6d. nett, 
ut subscribers ın advance will obtain it for 2/, 2s. As the number of copies printed will be limited, and must be forghwith decided 
on, intending subscribers must give their orders before the end of September. 
publication, but it is expected that 











No exact ptomise can be made as to date of 
the work will be ready for delivery to subscribers in the spring of next year. 
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Crown 8vo, 8s. 6d. 


THE MICROTOMIST’S VADEMECUM: 
Comprising upwards of 6co Formule and Methods, collected from the practice of the best workers. 


By ARTHUR BOLLES LEE. 


From the Journal of the Royal Microscopical Society, April, 1885 :—‘‘ The book will be invaluable to a large class of workers 
as a ready means of reference, either on matters of detail oì otherwise,.for which there 1s a great want. We had to spend some 
time recently in the endeavour to discover what Erhcki’s fuid was, a point which Mr. Lee’s book would have cleared up 


at once.” 
LONDON: J. & A. CHURCHILL, 11, NEW BURLINGTON STREET. 





No. XCIX., July, 1885, Price ros. 
THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., F.R.S., F.L.S., Fellow of Exeter College, Oxford, and Jodrell Professor 


of Zoology in University College, London. . 
With the cooperation of W. T. THISELTON DYER, M.A., C.M.G., F.R.S., Assistant-Director of the Royal Gardens, 
Kew; E. KLEIN, M.D., F.R.S., Jomt-Lecturer on General Anatomy and Physiology in St. Bartholomew’s Hospital 


Medical School, London; H. N. MOSELEY, M.A., LL.D., F.R.S., Linacre Professor of Human and Com ve 
Anatomy in the University of Oxford ; and ADAM SEDGWICK, M.A., Fellow and Assistant-Lecturer of Trinity College, 


Cambridge. 
CONTENTS: . 


On Spermatogenesis in the Rat. By Hurpert H. Brown, University College, London. (With 2 Plates.) $ 
A Simplified View of the Histology of the Strped Muscle-Fibre. By B. MELLAND, B.Sc., Platt Physiological Scholar in the 
-Owes College, Manchester. (With Plate.) 

On the Development of a Freshwater Macmirous Crustacean, Atyephira compressa, De Haan. By CHIYOMATSU ISHIKAWA, of the 
University of Tokio, Japan. (With 4 Plates.) ` 

On the Supposed Communication of the Vascular S 
D.Sc. Lond, F.L. S., Assistant Professg of 
Plate.) . 

Observations on the Nervous System of Apus. By PAUL PELSENEER, B.Sc. (With Plate.) 

Note on the Chemical Composition of the Zoocytium of Ophyrydiem versatile. By W. D. HALLIBURTON, M.D., B.Sc., Lond., 
Sharpey Physiological Scholar, University College, London. . d 

The Development,ob Peripatus capensis, By Abia SEDGWICK, M.A., Fellow of Trinity College, Cambridge. (With 2 Plates.) 
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tem’ with the Exterior in Pleurobranchus. Bẹ ALFRED GIBBS BOURNE, 
ology and Comparative Anatomy ın University College, London, (With 
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CHAT WOO D'S ORACePECTROSCOPE. 
DUODECUPLE sÔ | amea 
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PATENT 
< 


SAFES Mr. JOHN BROWNING begs to direct attention to the 











«J advantages of this very powerful, portable, and efficient Instru.' 


ment, which will divide the Sodium lmes or the D hnes in the 

i ¢ Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
i Sed with a fine motion focusing arrangement, and it is 

an $ provi 1 verre 

°° applicable to every purpose for which a Direct Vision Spec! 
scope can be used. 

aiaga mghest Awards at all International Exhibitions, Price in Morocco Leather Case, £3 88. 6d. 

including Two Diplomas of Honour and Six Gold Medals. Illustrated Catalogue of Speci: oscopes sent post free, Sixpence. 


JOHN BROWNING, 
Optical and Ph sical Instrument Maker to H.M. Government, 





London Warehouse, 76, NEWGATE STREET, E.C. 








Lancashire Safe and Lock Works, Bolton. 63, £ TRAND, LONDON, W.C. 
-RIBBON SECTION CUTTING, | NEGRETTI AND ZAMBRA, 
PR Scientific i D designed a new and SOLE MAKERS OF 


ment has the advantage over the original pattern of dispensing with the 
endless band altogether, and consequently not onl avoiding trouble PRICE £3 38. 
of lifting the series of Sections from the raror, but of allowing them to 
fall on to the glass slide in their proper position for mounting. Price of the 
Tae Gece inted Agents for the Mi f Zeiss, a suppl NEGRETT! 
© y are ents for the Microscopes o , à supply 
of which is babe ah cto, P AND 
ZAMBRA, 
ScIENTIFICgINSTROMENT MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT, 
Branches :—45, 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cornhill ; 
123, Regent Street, London. 


Cambridge. 
. CHRIST CHURCH, OXFORD. 

Tkinstrated Description Post Frer. 
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On December s there will be an Election to a Scholarship in Natural 
NEGRETT], & ZAMBRA’S 


Repeats ret i Sowa "tie aor Gate | JORDAN'S (PATENT) SUNSHINE RECORDER. 













Science. Pa; will be set in Biology, Physics, and Chemistry, but 
reference will be given for proficiency in ‘Biology. A second Scholar may 
el preference in this case being given for Proficiency in Physics 
Candidates will be required to show that they possess such knowledge of 
Classics as will enable them to pass Responsions , they must not have 
exceeded the age of nineteen on the day of Election Each Scholarship is of 
the annual value of £80; it is tenable for two years, and will bs renewed for 
a further period, should the Governing Body be satisfied with the industry 
and good conduct of the Scholar. 
idates will call on the Dean at 9 30 am on TUESDAY, November 
24, with Certificates of the day of their birth and of good conduct, and the 


2 ~ ™ 600 Pages, 


1200 Engravings. 
Examination will ee inthe Hal at roam. For any further informaton . 
apply to Mr R. E, BAvNEs. Price ss. 64 
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CITY AND GUILDS OF LONDON 
INSTITUTE 


FOR THE ADVANCEMENT OF TECHNICAL EDUCATION 
Prasipent--H.R,H the PRINCE of WALES, KG ° 
1CE-PRESIDENTS . 
The Rigit Hon. the EARL of SELBORNE, F RS., Chairman of the 


SIR FREDERICK BRAMWELL, F.R S., M Inst C.E , Chairman of the 
muruttes 
SIR SYDNEY H. WATERLOW, Bart., M.P., Treasurer. 
OHN WATNEY, FSA, 
Hnorary Secretanes, 


V. P SAWYER 
OWEN ROBERTS, MA, 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 

Course of Technical Instruction under the direction of Prof. Henric 
LLD, FR.S, Prof. Unwin, M.Inst.CE., Prof Ayrton, F.RS, and 
Prof Armstrong, Ph D., F.R S, will be commenced on TUESDAY, 

tober 6 

‘Lhe Clothworkers’ Scholarship of £60 for three the Siemens 
Memorial Scholarship of £50 for three years, and two Mitchell Scholarships 
of £30 for two one with fiee educaton, will be awarded on the results 
of the Entrance or Matnculation Examination, to be held on TUESDAY, 
Seprember 29, and on the three following days. 


or further particulars, and for the Pteaune of instruction, apply at 
Exhibitign Road, S W , or at Gresham College, E C. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


FINSBURY TECHNICAL COLLEGE. 

DAY DEPARTMENT for Students not under 14 years of age. 

The College Courses provide Technical Instruction for Mechanical and 
Electrical Engineers, Technical Chemists, Builders. and Cabinet-Makers. 
Fee for the Session, inclusive of Laboratories and Workshops, £9. Four 
Saddlers’ Company Studentships of £30 for two years, four Mitchell Scholar- 
ships of £30 for two years, and the Holl Scholarship of £20 for two years 
with Free Education) will be awarded on the result of the Entrance 

amination, which wil take place on THURSDAY, October 1, at roam 

The SESSION COMMENCES on Monday, Octo 

For further particulars apply at the College, Leonard 
E.C ; orat Gresham College, E C. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


FINSBURY TECHNICAL COLLEGE 

EVENING DEPARTMENT for Apprentices, Journeymen, Foremen, 
and others Instruction in Mechanical and Electrical Engineering, Techmeal 
Chemistry Apphed Art, Cabinet-making, Metal Plate-work, Builders’ and 
Plumbers Work, Carpentry and Jomery, Bnieklaying,. ie 
ang from 6s to 3os for the Session, inclusive of Laboratories and Work- 
shops, 

Apprentices are admitted at half the ordinary fees 

For further particulars apply at_the College, Leonard Street, City Road, 
E.C. ; or at Gresham College, E.C. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


SOUTH LONDON SCHOOL OF -TECHNICAL ART, 
122 nnd r124, Kennington Park Road, S E. 
Classes in Modelling, Design, Drawing and Pamting from Life. Wood 
ot ets China Painting, and Art Metal Work Commencing on 
F DAY, Octobe l Kenni Park Road, S EÈ 
or er ars apply at 122, Kennington oad, +) OF at 
Gresham Collage, E.C 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


TECHNOLOGICAL EXAMINATIONS. 


The NEXT EXAMINATION will be held on May 26, 1886 To schers 
desiring to form Classes should apply at once to the Director at the Offices of 
the Institute, Gresham College, E C, or at Exhibition Road, S W , from 
whom particulars of all branches of the Instutute's work may be obtained 
PHILIP MAGNUS, Director and Secretary 


GUY’S HOSPITAL MEDICAL SCHOOL. 


OPEN SCHOLARSHIPS. 


A Scholarship of the value of ras Guineas will be offered for open Com- 
tition on MONDAY September 28 Subjects of Sen :—Classics, 
athematica, and Modern Languages A second olarship, also of the 
value of 125 Gumeas, will bs offered for open Competition on the same 
day Subjects of Examination —Inoiganic Cheoustiy, Physics, Botany, and 


For further Particulars, apply to the Dea, Guy's Hospi, S E 
=- . 











Street, Cıty Road, 
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In Fcap 8vo, Price 32 6d 


ELEMENTARY LESSONS IN THE 


SCIHNCE OF AGRICULTURAL PRACTICE By H. TANNER, 
F.C.S., M RLA.C., miner m the Principles of Agriculture under 
the Government D&fartment of Smence, sometgne Professor of Agri- 
cultural Science, University College, Aberystwith 


MACMILLAN & CO, London. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded atthe FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 


who has last week sent to his subscribers Cristatella mucedo, with drawing 
and description. 
re: Fredericella sultana, Lacimularia socialis, Zoothaminum arbuscula, 
oe lacustns, Leptodora hyalina, Volvox globator, also Hyc 
Amoeba, Vorticella, Crayĝsh, and other Specimens for (Huxley and Martin’s 
Biological Laboratory work. é 

Weekly Announcements will be made ın this place of Organisms T. B. is 
supplying 


Specimen Tube, One Shilling, post free, 


Twenty-six Tubestn course o] Six Months for Subscription of £1 18. 
or Twelve Tubes for 108 6d. 


Portfolio of Drawings, Ten Parts, 1s, each. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine commences on October1 Intro- 
ductory Lec at4 pm. by Prof Schafer, F.R S. 

The Session of the Faculties of Arts and Laws and of Science (including 
the Indian School and the Departments of Applied Sctence and Technology, 
and of the Fine Arts) begins on October 5 Introductory_Lecture at 3 p m. 
by Prof T. Roger Smith, F.R.1.B A = Instruction 1» provided for Women 
1n Arts, Laws, and Science. 

Prospectuses and bis Saya tied relating to Exhtbitions, &c (value £2000), 
may be obtained from the College, Gower Street, W C 

e Examinations for Andrews Entrance Prizes (Languages and Science) 
and for Medical and (Gilchrist) Engineering Entrance E hubndons begin 
September 28, 

September 21 


e School Reo 
The College 18 close to Gower Street Station. N 
TALFOURD ELY, M.A., Secretary. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 
The SESSION 1885-6 will COMMENCE on THURSDAY, October 1, 


1085. 
As the College will be in course of enlargement there will be no Public 
Distnbution of Prizes this year 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
420, will be offered for competition at the end of September to new Students. 

"ees for Lectures and Hospital Ericuce; go Gumeas in one payment, or 
roo Guineas 1n three instalments All Resident and other Hospital appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and gurls freo of expense. e Resdent Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Acconcheurship, and One Receiving Room Officer Two Dressers and Two 
Maternity Pupils also reside in the Hospital. Special Classes for the Pre- 
lmunary Scientific and Intermediate M.B. Examinations of the Univernty 
of Lon¢on, and for the Prmary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are held throughout the year. 
Special entries may be made for Medical and Surgical Practice. 

The London H tal is por in drec oe non by rail and tram 
wi partsof the Metropolis, and t etropo! etropolitan District, 
East London, and South-Eastern Railways have Seanione withia a minute’s 
walk of the Hospital and College, 

For prospectus and particulars apply personally or by letter to 

Mile End, E. MUNRO SCOTT, Warden. 


KING’S COLLEGE, LONDON. 

DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES. 

NEW STUDENTS will be admitted on TUESDAY, September 29 

The Course of Study isos practical education for those who intend to 
engage in Engineering, Surveying, Architecture, Telegraphy, and the higher 
branches of Chemical and Man ng Art 

For the Prospectus apply, personaly or by post-card, to $. W. CUNNING- 
HAM, Esq , Secretary . > 


ST. THOMAS'S HOSPITAL MEDICAL 


SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 
The WINTER SESSION of 1885-86 will commence on OCTOBER 1, 
when an lanoductory Address will be delivered by A O. MacKELLAR, 
A ,at3pm 
Wo ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for competion. 
Tho Examination will be held on the sth, 6th, and 7th of October, Bad “he 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 


the option of Candidates 
1 Classes are held peng nent the year for the “ PRELIMINARY 
M B.” Examinations of the 

















S 
SCIENTIFIC” and “INTERNEDIA' 
UNIVERSITY of LONDON 

All Hospital Appointments are open to Stunts without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sesstonal Examination, as also several Medals. 

The Fees may be paid in one sum or by instalments Entnes may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private familes residing in the neigh- 
buurhood receive Students for residence and supervision, and a register of 
approved lodgings 1s hept in the Secretary's office ~ 

tuses and all particulars may be obtamed from the Medical Secre- 
tary, Mr. GEORGE RENDLE. 
W M. ORD, Dean 


He has also sent out Alcyonella fungosa, Plumatellag 


August 13, 1885] 





UNIVERSITY OF GLASGOW. 
vi SESSION 1885-86. 


‘The WINTER MEDICAL SESSION will be 
ductory Address by Professor Bower, M.A, on T 
1885. 
Complete Courses on all the subjects of the Medical Curmculum are de- 
livered withm the Umvemity, and fully equipped Laboratones for Practical 
Instruction are connected with each In the Western Infirmary, 
which is in fhe immediate vicinity, ample means of Clinical end Pathological 
Study orded The Fee for each Class is £3 32, and the total mini- 
mum expenses for Classes, Hospital, and Graduation Fees for M.B and 
CM amount to about £ 

Bursanes to the anal ancuie of £1150 may be held by Students during 
their Medical Studies. 

Full particulars connected with the Course of Education and Examinahon 
required for the , and the Prelimnary Exanunation required to be 

sed by Stutents before beginning Med: Study, will be found in the 

miversity Caleidar post: 3s), or a Syllabus of the Regulations, Fees, 

&c, may Be obtained by applying to Mr MOIR, Assistant Clerk of 
nate 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on THURSDAY, October 1, with 
an Introductory Address by Dr J FOWLER, M A. 

‘The Medical School, which has lately been considerably enlarged, provides 
the most complete means for the education of Students prepanng for the 
Univesity of L ndon, the College of Physicians and Surgeons, and the other 
Licensing Bodtes Two Entrance Scholarships of the annual value of £as 
and £20, tenable for two y and an Entrance Science ieee rachagy value 

„ will be competed for on SEPTEMBER 29 and following days. Further 
information may be obtained from the Dean or the Resident Medical Officer 


at the Hospital. 
ANDREW CLARK, Dean 
EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner go well known to his numerous patrons. 


ed with an Intro- 
ESDAY, October 27, 











t dÊ 
Plumularia simihs =... s.. (post-free) 2 8 
Also, quite new — 
Gorgonia verrucosa (polype stained) ,, 2 2 
Podaliras typicus (Spectre Shrimp) _,, I 2 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr HENSON’S STOCK of CHOICE MINE- 
RALS, &c , &. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT or, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX. 
PYROMORPHITE (vary RARE Form), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL C. EDONY, ME- 
sontieeT and STONES. POLISHED AGATES and LABRA- 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


ER Tirti on Application Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 

SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. 


SIX PRIZE MEDALS 
b AWARDED FOR GEQLOGICAL COLLECTIONS. 
Geological Cojlections especially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 

Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 

New Catalogues and Lists on application to— 


JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 








6 DRAWERS, 20 INCHES HIGH .. QIB, 
ro ” 39 ” 5 tes a wee 5B. 
8 s 26 ” ” 283. 
12 n 39 ” 528. 


” ease ad wei 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DQZEN. 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 
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J. ORME & ©., 
66, BARBICAN, LONDON. 


MANUFACTURERS 


AND 


IMPORTERS 


OF 
Scientific Apparatus 


AND 


CHEMICALS. 


BAKER'S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstratung to Science 
Classes pioblems in Specific 
Heat. 


For full particulars write to the 
SOLE AGENTS— 


J.ORME & CO, : EAO 
65, Barbican, London, E.C. á MELLI 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 


The AUTOCOPYIST (from zos ) furnishes excellent 


BLACK COPIES. 


in Lithographic Style, of the ORDINARY WRITING (also Shorthan 
Arabic, fe, Sketches, Music. Easy, Economical.—The AUTOCOPYIS 
CO , 72, London Wall, London. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &¢ —C HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, E.C talogue free on receipt of two stamps, 
Libraries, Old Books, and Parchment purchased. 


SPECIAL PREPARATION FOR SAND- 
HURST, WOOLWICH, and the Universities, by the Princrpal and an 
efficient Resident Staff T 

Between Christmas and July, 1883, six out of seven sent up were 
successful 

Special facilties for French, German, and Science 

References to Parents of former Pupils, and to the Head Masters of 
Harrow, Clifton, Rossall, &c 

Principal—E. Doveras ARCHIBALD, Esq, M.A, Grosvenor House 

Tunbndge Wells, late Professor of Mathematics in the University of 

cutta 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to tho Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
Review OF THE MALT AND Hor TRADES; AND WINE AND Srinir TRADE 


ORD. 
+ The Organ of the Country Brewers. 
t The Brewers’ Guardian’ is pubhshed on the evenings of every alternate 
Tuesday, and ıs the only journal offictally connected with growmg interests. 
Subscription, 16s®6d per annum, post free, datidg fromany quarter-day. 
Single Copies, rs. cach Registered for transmission abroad, 
Offices—5. Bond Court, Walbrook, London, E C. 


a THE “ HANSA,” 


Published since 186fin Ham! , is the only independent professional paper 
in Ge: dedicated exclusively to Maritime Objects. ays, Critiques, 
Reviews, Reports, Advertisements. Strict efe kept upon the development 
of Maritime irs in every respect. Every second Sunday one N er In 
4to at lenst ; frequent supplements and drawi Subscription at any time ; 
preceding numbers of the year furnished sul uwptly Price res for twel 

months, Advertisem@hts 4d a line widely spread*by this s paper; considerable 
abatement for 3, 6, 12 months’ Insertion. Business Office: Aug. Meyer and 
Di j Hami Alterwall, 28. Egited by Ww, von FREEDEN M,R., 


Hamburg, Alexander treet, 8- 




















THE 


DAVEY SAFETY ENGINE 


™ DOMESTIC MOTOR. 


The most economical small motor for 
pumping water and driving small machinery, 
Cost of fuel one farthing per horse power per 
hour. 

IN USE KOR ELECTRIC LIGHTING. 
™ See Exhibits at Stand No. 1195, West Annexe, 
and also in the Electric Lighting Department, 
Inventions Exhibition, London, 

SILVER MEDAL, ROYAL 
AGRICULTURAL SOCIETY, PRESTON. 


Catalogues on Application. 


HATHORN, DAVEY, & CO., LEEDS, 


Just Published, Price 3s. 6d. Bound in Cloth 


THE ,HOUSE SPARROW. By an OR- 


NITHOLOGIST—J_ H. GURNEY, a Friend of the 
Farmers—Col. C USSELL. The SPARROW ^in 
AMERICA, by Dr ELLIOTT COUES 


WM. WESLEY & SON, 28, Essex Street, Strand. 








ÉNoLIgH 





Second English Edition with Additions With 29: Woodcuts and 14 Plate 
{5 Colo ), including Angstrom’s and Cornn’s Maps. 8vo price 31s 6a. 


SPECTRUM ANALYSIS 
In Its Application to Terrestrial Substances, and the 
Physical Constitution of the Heavenly Bodies. 
Familarly oxplained by the late 
Dr. H. SCHELLEN. 


Translated from the Third Enlarged and Revised German Edition 
and CAROLINE LassaLL Edited, with Notes, by Capt. W. De W. 


RE., F.R.S. 
London. LONGMANS, GREEN & Co. 


Jang 
NEY, 


Now Ready, Vol. 1, Royal gto, Published at 42s. 


PHYSICO-CHEMICAL CONSTANTS. 
MELTING AND BOILING-POINT TABLES. 


BY 
T. CARNELLEY, D.Sc.. F.CS., 
Professor of Chemistry in University College, Dundee. 


Thess Tables, which have taken eight years of almost constant labour to 
compile, are the most complete of any yet published, and contain about 
40,000 melting- and boiling-point data The Tables will be issued in two 
volumes, of which the first is now ready. It contains 19,000 data and 
includes the Elements, Inorganic Compounds, and those Organic Com. 
pounds containing not more than three elements. 


London: HARRISON & SONS, 59, Pall Mall, S.W. 





LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the French Lan 
Science, Art, Varieties, Notes. Price ad., ugh Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C. 


LA SEMAINE FRANGAISE : Journal Français pour 
Angleterre : Politique, Li ture, Sciences, Arts, Variétés, Nouvelles, 
et Notes. U, examplaire par la poste, afd’, en timbres poste. Abonne- 
ment franco la poste—un an, ros. rod. ; six moj, gs. sd. Prix aa. 
chez tous les hLbrames et anx gares des chemins de fer. On s’abonne 
aux bureaux, 44x, Strand, Londres, W.C. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise * has been brought out in London for the, benefit ofthose English 


raaders who may to st dy contemporary French from'all points of 
view, instead of confini thar readiig to one particular Gallic print. 


It certainly merits su '"—Grapăe. 
á Terss OF SumscriPTION :— s d. 
Three Montha se en we on e ~ 2 9 
. Six e wwe ase s - 5 3 
Twelve z £ woe -æ woe we Č aue 10 I0 


P.O.O. payableto A. CRISTIN. 
Publifhing Ofte, 441, Strand, W.C. 
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OPTIECIN E. 


An almost ##žreakable material resembling the finest Tortoife-shell. 


DOLLOND’S 





Now use OPTICINE for Eye-Glass Frames; they will be found almost 
everlasting. 
. 
PRIOE 7s Gd, post free. . 
Fitted with Dollond's Finest Crystal Lenses. 





ELASTIC STEEL SPECTACLES, 
3s. 6d, 7s. Gd, 128 Gd. per pair, post free. 
1, LUDGATH HILL, LONDON, E.O. ya 


Just Complete, in 6 Parts, alae Vols. of Letterpress and x of Plates, 
Price £6 6s , or H orocco, Gilt Top, 47 


A HISTORY OF BRITISH BIRDS, 
WITH COLOURED ILLUSTRATIONS OF THEIR EGGS. 
By HENRY SEEBOHM. 


The work is illustrated with sixty-eight Coloured Plates, including all the 
known Eggs of British Birds, with some of their most stnking varieties ; and 
the Eggs of several species aro figured for the first time. 

“ Of a not too large size, with a clear, bright type; the illustrations are as 
nearly perfect as the most careful colour-printing can uce, rivallog— 
andit is no slight i e admirable egg-pictures of Hewitson, some of 
which might almost have been executed by hand, and the book is written in 
an easy, pleasant style, redolent of the field rather than of the study. What 
more can we desire? Mr. Seebohm’s pictures of their eggs can ‘dly be 

.”—Saturday Renew, 

‘The text contains not only a description of each egg and its varieties, 
but also a very full account of the hfe-history of each bird , f we may 
concerve the works of Yarrell and Hewitson rolled mto one, with corres- 
tions, emendations and important additions, and with woodcuts as well as 
lourd plates, such a work will be Mr Seebohm’s when completed.”— 

si 

s ‘To those who imagine that British Omithology is worked out, and there 
is nothing left to do in this well-worn field, we commend the study of the 

resont book, as presenting us with a doby htfully fresh view of an old and 
famibar subject. . We must regret t we have not space to give 
extracts from the many charming accounts of the habits of our Enghieh birds 
of prey, which have certainly not been surpassed by any modern writer 
We unhesitatingly express our opinion that since the time of Macgillivre 
no such orginal book as Mr bohm’s has been published on Brits 
Ormthology, and, in spite of a few less satisfactory “illustrations, we think 
a the figures of the eggs are by far the best that have yet been given.”-— 

ature. 





Will be Ready September 1, Crown 8vo, Price 2s. 62 
EVOLUTION WITHOUT NATURAL 
SELECTION ; 

OR, THE SEGREGATION OF SPECIES WITHOUT THE AID 
OF THE DARWINIAN HYPOTHESIS.¢ 

By CHARLES DIXON, . 
Author of “ Rural Bird-Life,” “ The Philosophy of Birds’ Nests and 
Eggs,” &c, &c. 


THE IBIS. 


A MAGAZINE OF GENERAL ORNITHOLOGY. 
Complete Set from the i iag an 1859 to 1884 incl, with General 
Index, 1859-76. 27 Vols. 8vo, Half + 45% 1859-84- 
R H PORTER, 6, Tenterden Street, London, W. * 





Just Published, 8vo, Cloth, ge. a 

ELECTROLYSIS: a Practical Treatise on 
Nickeling, Coppenng, Gilding, Silvering, the Refining of Metals and 
Treatment of Ores means of Electricity. By HIPPOLYTE 
FONTAINE. ‘Translated from the Frengh by J. A. Berry, GE, 
Assoc Soc. Tel, Eng , with 34 Illustrations, 


London: E & F N SPON, z125, Strand. New York 35, Murray Street. 





8vo as. Third Edition, Abridged and Revised. 


THE WINDS: An Essay in Illustration of 


the NEW PRINCIPLES of NATURAL PHILOSOPHY. By 
WILLIAM LEIGHTON JORDAN, F.R.G.S, 


“Everything Mr. Jordan writes is sure to be brilliant and ingenious 
His mathematical arguments are very clearly expressed.""—Pudlic Opinion, 


London: DAVID BOGUE, a7, King William Street, Strand, W.C, 
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SUBSCRIPTIONS to “NATURE.” 





e s. d. 

Wéarly on fended he pied oe 28 OO 

° Half-yearly. 2... 2.2.42... «14 6 
Quarterly, 2... ee ee eee 7 6 


To the United States, the Continentgand all places 
within the Postal Union :— 


i. 
S ooh coo Gd 4 E- 
-7 Half-yearly. ........56..4,. 18 6 
Quarterly. . 2... 2 ee atte o 





CHARGES for ADVERTISEMENTS. 
Three Lines in Column as, 6d. gd. per Line after, 


a. 

One-Eighth Page, or Quarter Column .. . 0 18 6 
Quarter Page, or Half a Column ..... 215 O 
alf a Page, or a Column ........ 3 8 O 

Whole Page . 1... 0. ee ee ee es 6.6 0 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, Ww.c. 


PATERSON & COOPER. 
76, LITTLE BRITAIN, LONDON, E.C. 
Electric Light and Power and Telephone Engineers, 
New Electric Light Catalogue, post free rs. 


PATERSON & COOPER beg to give notice that they ha disposed of 
the Philosophical, Educational, and Experimental Part of heir Busness to 
Messrs. J and T. MAYFIELD, 41, Queen Victoria Street, E C. 


AUTOTYPE PHOTOGRAPHIC BOOK 
ILLUSTRATION. 


ADVANTAGES. 
Ist. They present Faithful Representations of the Subjects. 
and. Printed on the paper of the Book itself, saber required, 
grd. For Editions of 1000 and under they are cheap. 
Employed by the Trustees of the British einen and by the Learned 
nome. pel a so by many of the jeading Publish 








the Works recently done, or at meent in the e presa; ma be 
diets tea fay Brassey's ‘' Tahiti”; ; Prof, Gar ’s “The T ypes o 
Coins”; Holtzapffell’s “Practice of Ornamental T j. Radler 
Ornamental Arts of Japan” heage ‘í Spectral “Aonta” ; Burgess’s 
tt Archæological Survey of India”; # Samuel Palmer: emoir ” 


Of this last work the Athenansn says i——"' This book is admirably illus. 
mateo abel fourteen autotype reproductions from lovely and characteristic sepia 
3 ‘es 


FOR THE 
ARTISTIC DECORATION OF THE HOME, 
VISIT THE 
AUTOTYPE FINE ART GALLERY, 
74, NEW OXFORD STREET 


. (Twenty Doors West of Mudie’s Librig): 
ai E NANONAL GALLER 


read 
The First and Second issue of Autotype = Copies ofthe most celebrated paintings 
Propet ald Catcieuee bee Ee arat on spcication to MANAGER, th 
ctus an: on application to io 
BAULOTYPE COMPANY. f 


Complete in Three Volumes. 


TURNER'S “LIBER STUDIORUM,” with Commentaries on each 
Plate, by Rev. Sroprorp Brooxe, M.A 


An ieusereacen PAMPRLET, with Press Notices from the Times, 
Athexanm, Academy, Portfolio, Art Journal, &c., free per Post. 


Fine Art Chtalogue, 166 pages, price Sixpence, free per Post. 
THE AUTOTYPE COMPANY, 
74, NEW OXFORD STREET, W.C. 


HOLLOWAYS: OINTMENT 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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SANDERSON &. Co., 


* Sole Inventors of the Solid CepperTape 


LIGHTNING CONDUCTOR 


Tn Continuous Lengths, yithout Jomts, a as supplied by them to HerMajosty’s 

Government and Ee Colonies ; Apa T En entine Re- 

public, and other Foroig icone li i tho Royal Courts P Jusco, Strand, 
e Houses of Parliament, &c. 

The Jury Commision geting on the Reports of the International Juries of 
the Health Exhibition, hi warded a Bronze Medal in Class 26 to Messrs. 
SANDERSON & Co, for their Solid Copper Tape Lightning Conductors in 
Continuous Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, 107, LEADENHALL STREET, E.C. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE, 


A CATALOGUE OF GHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. 
Mosi Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 








HOW & COv’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue oo Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY. m Sections of Pitchstones, Obsidiang eager 
Syenites, Diorites, Gabbros, “Dolerites, Basalts, pasar lag Trach 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Ti Lime 
stones, &c., price 1s. 6d. oa 


JAMES How & CO., 73, FARRINGDON STREET, LONDON. 


CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
(iia Pot fes ad— WILIAM 


THE CELEBRATED 


TAAI ORTER 












ls unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateurs 
use: It no oiL arpen with a spittle or water. *Pats on akeen, 

edge; no humbug about this. Has stood the test of 100 years, Cut 
ik ones for Axes, Hedge a Raro rs, Penknives, and Plane Irons, &c, 
Honourable Mention, Paris Exhi tion, 1878; an. Bronze Medal, London 
International Exhibition, 1884. Ask your Ironmonger or other retall bouse 
to get you one, and give my address; if he won't, drop me a note, 


JOHN C. MONTGOMERIE, 


Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S.O 
Ayrshire. [303 





NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of lagd throughout the United Kingdom. 

The AGRICULTURISTJs published every Wednesday afternoon fn time 
for the Evening Malls; and contains Reports of all the principal British arfd 
rish Markets o o wee. 
Thespecial attentionof Land Agentsis directed to thf AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms to be Let and Estates 


fe 
en addressing themselves to Farmers willi the AGRICUL- 
TURIST a first-class mediu for reaching that Class. © 


Prico3d. By post 34a. Annual Subscription, payable in advance, 145. 


Offices—: High Street, Edinburgh; and 14%, Queen Victoria Street, 
London, E EC! i Money Orders pryahbje to C. and 4 ANDERSON. z 
e e e 


LO 
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. WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 


OFFICES—11, QUEEN VICTORIA STREET, E.C. WORKS—-CADBY HALL, HAMMERSMITH ROAD, w. 





Lamps. Fittings. Carbons, ° Battery Supplies. 
Dynamos. $ Switches. Wire. & Telephone Supplies, 
Accumulators, Safety Junctions. Instruments, Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


SS. WS. SEO w=z. 
In Oasks, 12/6 per 8 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


a * Bottles charged r doz, and allowed at the same rate if returned ; but the, 
A must be A for with the Becr á 








3 nor any of the many new Brewing Matenals are used in 

H the manufacture of ‘the “Ss. coe a Stout; ıt is Brewed entirely froma the finest Malt and 

~ Hops; it is, too, more hopped than Stout is enerally Pei Ge bemg very 
nutritious, it is an excellent Tonic and particularly suited "for invalids, ladies nursing, or 

anyone requiring a good strengthening beverage. It is a ‘Sound Nutritious” Tonic, 

and very much recommended by Medical men. 

WALTHAM BROTHERS, 


THE “HALE-GUINEA” ALE BREWERY, LONDON, 8.W. 


_WALL PAPERS FREE FROM ARSENIO. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 











May be obtained of all Decorators. Special Prize Modal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1882 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 
PRIZE PEIDA HARVEY @&@ PEAT, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain.) EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
TWlustrated Catalogue, Revised Edition, per post 8d. 


Now Ready, Medium Buo, Price 21s. 


A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., ERS, 
Fellow of the Royal College of Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew’ s Hospital : 
Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the University of Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPŒIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. 


“It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly rebable, . .. is 
undoubtedly the these trea treatise on the subject in the Fnglish language. ”—British Medical Journal, 

“ The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts and 
technical detajjs, but a scientific treatise worthy to be ranked with the highest productions in physiol , either in our own or any 
other language. . It is a book of stufly for the scientist and a work of reference for the practical p ysician. Lancet, 

“A work which marks a distinct epoch, a turning- poni in the history of medicine. It is notg mere compilation, .. but 
it is essentially a new departure breaking away from wel \ me Metical Times 
and Gazette. 





worn tracks into a new and almost unknown region. 





: BY THE SAME AUTHOR. In the Press, 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This workecontains, in addition tethe Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
: Demy 8vo. 


s j MACMILLAN & CO., London. 
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Messrs. MACMILLAN & 00.58 NEW BOOKS. 


° TEXT BOOK OF GEOLOGY. 


BY 
. ARCHIBALD GEIKIE, F.R.S., 
Durector-General of the Geological Survey of the United@ingdom. 


With numerous Illustrations, Second Edition, thoroughly Revised. Fifth Thousand. Medium 8vo. 28s, 











SHORTLY. 


GLASS BOOK OF GEOLOGY 


FOR THE USEOF COLLEGES AND SCHOOLS. i 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom, 


Fcap. 8vo. 





NEW BOOK BY SIR JAMES FITZJAMES STEPHEN. 


THE STORY OF NUNCOMAR AND THE IMPEACHMENT OF 
SIR ELIJAH IMPEY. By Sir JAMES FITZJAMES STEPHEN, K.C.S.1., D.C.L., a Judge of the High Court of 
Justice, Queen’s Bench Division. 2 Vols. Crown 8vo. 155. 

“ It is seldom, indeed, that an historical subject requitmg imperatively as this does exact and judicial treatment has secured an 
exponent essentially accomplished in these very requirements. In the present case it would be adiffeult to exaggerate the advantage 
which the future histonan of India will derive from this work, or to over-estimate the peculiar interest which attaches to the record 
of a cause, thus interpreted step by step and day by day, by a judge so highly distinguished as Sir James Stephen in the theory and 
practice of our criminal law. . . . And no small honour, then, 1s due to the writer who has considered it a public trust to.vindicate 
the memory of an innocent judge on whom a world-wide obloquy had fallen.” — Zhe Quarterly Review. 


NEW BOOK BY MR. ARCHIBALD FORBES, 


SOUVENIRS OF SOME CONTINENTS. By AROHIBALD FORBES, 


LL.D., Crown 8yo. 6s. 


ESSAYS AND MISCELLANEOUS WRITINGS OF VERE HENRY,- 


LORD HOBART. With a Biographical Sketch, Edited by MARY, LADY HOBART. 2 Vols. Demy 8vo. 25s. 


LIFE OF ROBERT FAIRFAX OF STEETON, Vice-Admiral, Alder- 


man, and Member fo. York, A.D. 1666-1725. Compiled from Origi Letters and other Documents by CLEMENTS R. 
MARKHAM, C.B., F.R.S., Author of ‘‘ The Life of the Great Lord Fairfax.” Demy 8vo, 12s. 6d. 


‘ON LIGHT. Being the Burnett Lectures. By GEORGE Gasrian 


STOKES, M.A., F.R.S., &c, Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. First Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT AS THE MEANS OF 
INVESTIGATION. Crown 8vo. 25, 6d. each. 

e Ld 


MALTHŲS AND’ HIS WORK. By James Bonar, M.A., Balliol 
College, Oxford. 8vo, 12s, 6d. 
“ Mr. Bonar has performed a useful service to students of poe economy in presenting them with this careful account of 
the life and teaching of Malthus. . . . He writes with a thorough knowledge of the economist he is expounding. His book will 
be read with interest."—S¢, Fames’s Gasette. 


EUROPEAN. BUTTERFLIES, A HANDBOOK OF. By W. Francis 


DE V. KANE, M.A., M.R.J.A., Member of the Entomological Society of London. With Copperplate Illustrations. 
Crown 8vo. Ios. 6d. 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK. ° By 


Dr. HERTEL, Municppal Medical Officer, Cope en. Tianslated from the Danish by C. GODFREY SORENSEN, 
with Introduction by J. CRICHTON-BROWNE, M.D., LL.D, F.R.S. Crown 8vo. 3s. 6d. 


e 
A NEW ALGEBRA FOR SCIIOOLS e 


ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. Harr, B.A., 


st A Scholar of Chuist’s College. Cambiidge, Master of the Military and Engineering Side, Clifton College, and S R 

















KNIGHT, B.A., formerly Scholar of Trinity College, Cambndge, late Assistant Master at Marlborough Gollege. Globe 
8vo. 35. 6d. With Answers, 4s. 6d. . . g s è 
.MACMILLAN AND CO., LONDON. . . 
e e 
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a OBJECTS FOR THE MICROSCOPE, 


Prehistoric Lava from Mount Somma; Naples 








Firefly from Trinidad .., 


HHA 


z t 
24 o 
. Common Blue Butterfly Oh ae 2 o i Gold Sand with Quartz Rock.. 
Gad Fly (whole) . = a a a say tea 20 Aulacodiscus Solltianus <3 : 
Mole’s Flea without Eyes te o MoO WoO N t 6 | Radtate Plates from Myriotrochus rinkii, very rare + 93 
. Tongue of Hornet eis eee és age ro, Very BeautiruL NEWLY PREPARED BOTANICAL Stipes. 

Tracheal system of Dytiscus beetle 1. ane aes se ww ro Section of Moss, Marium hornum, shovang Anthoridia .. a sag 
Segment o as Worn: eho showing sexual organs oon oe ~ “urr Metrgeria furcata, sowmg Chlorophyll asi ea I 
Fluke from Sh sep = we oe wee ED Spirogyra nitida in conjugation, vane ove eee ate I 
Skin from Sole of Foot, “deep and external layers digerentiated zt 9 + Volvox globator... . ee ia in r 
Bone of very old as si ao zr 9 , Yeast Plant (Toxula cerevisiss) s we I 
Foetal Bone (H numerus). es es ass +» 1 9 | Anatomy ofa Leaf, 9 pieces on one Siida a 
Section through whole Foot K Fets, very fine se 3 6 Marine (Ceramium cihatum) .. to zi 


„000 first-class specimens illustrative of every branch of study, from 1s. each. 
NEW CLASSIFIED List’ of OBJECTS, including the recently acquit uied Stock of Mr. E. WHEELER, late of Holloway. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. : 
Either of the above sent post free to any part of the world, on application to 


W. WATSON & SONS, OPTICIANS TO HER MAFESTY’S GOVERNMENT, 
318, HIGH HOLBORN, LONDON, W.C. 





THE “EXCELSIOR” THE NEW PATENT 


WOVEN WIRE MATTRESS. 


PATENT SPRING MATTRESS. AWARDS: 


TEN 
PRIZEMEDALS; 
FOURTEEN 
CERTIFICATES 
or MERIT 


TuE The leading peculiarity of this Mattress is the unique com 


The principle of arrangement permits the free movement ‘‘Bxcelsior’’bination of a woven wire central portion with helict 
of one sleeper without inconvenience to the other, admits AND springs of geat strength and reliable temper, givin 


of complete isolation of each, and effectually prevents «í Matlock” #ivantages possessed by no other make, The helici 
depression in the centre. springs obviate the tendency in all woven wire mattresse 
BED-RESTS.to become hollow and so cause sleepers to roll into th 


“e Tas “EXCELSIOR” & “MATLOCK” COUCHES. middle of the bed. 
Retailfrom Cabinet Makers, Upholsterers, &c. Uustrated Descri; CH Circulars and Price Lists from 


= CHORLTON & DUGDALE, MANC HESTER. 


ARMSTRONG 
BRACES. 


ELASTIC, WITHOUT INDIA-RUBBER. 
PATENT SPIRAL SPRING. 


SOLD BY ALL HOSIERS AND DRAPERS. 


sse THE OTTO” GAS ENGINE sto g 


pedi ea real of GAS guaranteed to 
pe to 75°/, less than ANY other 
ngine per brake horse-power. 




















CROSSLEY’S PATENT TWIN “OTTO” ENGINES 
Impulse evéty Revolution. 
The steadiest running Gas Engine yet made. 
SROSSERYS PATENT SELF-STARTER 
The Safest, Simplest, and Best. 


è CROSSLEY NEW VERTICAL“OTTO”ENGINES 
. Requithg little Ground Space, 





OVER 16,000 DELIVERED. 
CROSSLEY EROS., Limited, Manchester, SprciaL 4 H.P. OTTO ENGINE INDICATING UP To 2 H.E 


London: 24, Poultry, E.C, Glasgow : 19, Renfield St. LarG£Ly USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT. [sı 
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Of Nature trusts the mind which builds for aye.’ — WORDSWORTH 
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7> MICROSCOPISTS 
` “ASTRONOMERS, 


SURGEON DENTISTS. 


ay 
I $ 











THE SWAN LAMP, 


AND FITTINGS may be purchased at 
MAWSON AND SWAN'S STORE, 
31, FARRINGDON STREET, EC, & MOSLEY STREET, 


NEWCASTLE-O N-TYNE. 


GRACES NEW DIRECT VISION 


SPECTROSCOPE. 

















Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Limes ; it 
1s provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scape can be used. 

Price in Morocco Leather Case, £3 -8s. 6d. 
ilinstrated Catalogue of Spectroscopes sent post free, Sixpence. 


SOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, 
63, STRAND, LONDON, W.C. 





* R. & J, BECK'S 
NEW MICROSCOPE, 


fy “THE STAR” 









PRICES. 4 Ssd. 
Stand, with 1-m. Object- 
glass un aet o inas en E D OO 
Stand, with r-in. and 4-in. 
Dbject-giasses... .. . 8 8 O 
Stand, with Rack and Pinion, 
coarse adjustment, 2 Eye- 
.. pieces, and 1-in Object- 
l: glass... .. a e e 83O 
D zun Descriptive Pamphlet sent on 





Application to 


= - . 
ECK, 68, Cornhill, London, E.C. 


R.&J. 
GOLD MEDAL 


International Inventions Exhibition, 1885. 


NEGRETTI AND ZAMBRA, 


SOLE MARERS OF 


JORDAN’S (PATENT) SUNSHINE RECORDER. 


PRICE £3 38. 
NEGRETT! 
ZAMBRA, 


SCIENTIFIC Instrument Maxuxs' 
TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45, Cornhill ; 
raz, Regent Street, London 
libustrateg Descripison Post Free, 











he oe ge e 

NEGRETTI & ZAMBRA’S 

Large Dlngtrated Catalogue, = 
e. 


EE 6o Pages, 
1200 Engravipgs. 
Pace stg62 


"a 


e | Cxxil 


° 


ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE. 
s2, ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
ABERDEEN, commencing on WEDNESDAY, SEPTEMBER 9g. 


PRESIDENT-ELECT, 
The Richt Hon. Sir LYON PLAYFAIR, K.C B, M.P, PhD., LLD, 
F R.S. L. and E., F C50 


NOTICE TO CONTRIBUTORS OF MEMOIRS — Authors are 
uested to give early notice of their intention to offer Papers. 
A formation about Lodgings and other Local Arrangements may be 
obtained from the Local Secretaries, Aberdeen 
T. G. BONNEY, Secietary. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 1 
, Introductory Lecture at 4pm by Prof E A. Schafer, F R.S 
‘lhe Examinations for the Entrance Eahibitions will te heldon SEPT- 
EMBER 28 and 29. 
Scholarships, Exhibitions, and Prizes of the Value of £800 are awarded 


BRITISH 
e 








ually. 
In University College Hospital over In-patients nand 30,000 Out- 
patients are treated during the year. irty-six Appointments, eighteen 
ng resident, as House-Surgeon, House Physician, and Obstetic Assistant, 
&c, are filled up by competition during the year, and these, as well as alt 
Clerkships and ips, are open to Students of the Hospital 
wey extra at eae b 
rospectuses wi information as to Classes, Prizes, &c, may be 
obtained from the College, Gower Street, W.C, 1 
G V POORE, M D , Dean of the Faculty. 
TALFOURD ELY, M.A., Secretary 


VICTORIA UNIVERSITY. 


This University confers Degrees in Arts, Science, Law, and Medicine on 
those who have pursued prescnbed Courses of Study mm a College of the 
University, and have passed the necessary Exammations. 

A Prehminary Examination (Faculties of Arts, Science, and Law) and an 
Entrance Examination in Arta (Faculty of Medicine) will take place in 
October, commencing on Monday, the 5 

Particulars as to these and other Examinations and as to Courses of Study 
may be obtained from the Registrar 

a A T BENTLEY, M.A., Registrar. 


Manchester. 


OWEN’S COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


I. Arts, Science, and Law De 
II. Medical Department (inclu 
courses) 
Til. Department for Women. 
IV Evening Classes Department 


Prospectuses of the above, and of Entrance Scholarships and Eahuoitions 
Gim number, and saving trom $12 to Areo per annum), wıll be forwarded 
on application to the Registrar of the College, o1 may be obtained from 
Mr. CORNISH, 33, Piccadilly, Manchester 
HENRY WM. HOLDER, Registrar 


THE OWENS COLLEGE, 
MANCHESTER. 


Prof. GAMGEE being about to commence Practice as a Physician in the 
South of England, the Chair of Physiology will shortly be Vacant. A 
detailed statement of the terms and conditions of the Office will be ready 
about the end of September, and may then be obtarned from Dr. GREEN- 
woop, the Principal of the College 

HENRY WM. HOLDER, Registrar. 


GUY’S HOSPITAL. 


The MEDICAL SESSION commences on THURSDAY, October r. 

The Hospital contains, bemdes the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments. 

Special Classes are held in the Hospital for Students preparing for the 
Eaaminations of the Unrvermty of London and of other Examining Boards 

APPOINTMENTS —Tho House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 
Students acordingeo merit and without payment » There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE SCHOLARSHIPS —Open Scholarship of 1a5 guineas, in Classics, 
Mathematics, and Modern beacon aS n Scholarshyp of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Prizus, &c —Stx ‘chelarships, varying in valu@from £1o to £50 each, 
for general proficiency in Medical Study, the Treasurer's Gold Medal, in 
Medicine, the Trearurer'® Gold Medal, in Surgery , the Gurney Hoare Prize 
of S25 ¢@for Clinical Study; the Beaney Prize of 30 guineas, for Pathol gy, 
the Sands Cox Scholarship of £15 per annum for three years, for Physiol gy , 
pie Joseph Hoare P. £25 and £10; the Michael Harms Prze of £10, 
for Anatomy; the Akense acon Prize of £10,@f-r Ophthalmoscopy ; the 
Mackenzie on Prize, for Nervous Diseases, of £15, the Burdett Prize for 
Hygiene, value £10 

or P; tus and further ¢nformaticn apply to the Dean, Dr. F. TAYLOR. 
Guy's ospital, I.ondoa, S.E., July 185. 








ment, 
g the Dental and Pharmaceutical 











NATURE 


[August 20, 1885 


—r 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to his subscribers Lacinularia socials, with drawing 
and description. He has also sent out Cristatella mucedo, Alcyonella 
fangosa, Plumatella repens, Fredericella sultana, Zoothamnium arbuscula, 
Cordylophora lacustrl, Leptodora hyalina, Volvox globator, also Hydra, 
Ametba, Vorticella, Crayfish, and other Specimens for (Hitxley and Martin’s) 
Biological Laboratory work. oy: 

Weekly Announcements will be made in this place of Organisms T B. 15 
supplying 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubesin course ofSix Months for Subscriplion of £1 18. 
or Twelve Tubes for 108 6d, 


Portfolio of Drawings, Ten Parts, re each 


NORMAL SCHOOL OF SCIENCE AND 


ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREET 
Dean —Prorsssor T. H Huxvay, P.R S 
SESSION 1885-86. 
From the ist October 1885, till about the middle of June 1886, the Labora- 
tories will be open to Students in the following Sciences :— 


CHEMISTRY AND AGRICULTURE. 
Puysics 
Brotocy 
GRotocy. 
MECHANICS AND MECHANICAL DRAWING 
METALLURGY, MINING, AND ASSAYING 
The following Courses of Lectures will be given dunng the Session :— 
Physics, Professor Guthrie, F.R S , rst Oct 1885; Principles of Agnculture, 
J Wrightson, Esq, rst Oct , Biology, G. B Howes, Esq, 1st Oct } 
Metallurgy, Professor Chandler Ro FRS, and Oct , Elementary 
Organic and Inorganic Chemistry, Professor T. E, Thorpe, F RS, and 
Oct ; Mining, Professor Wanngton Smyth, F RS, 9th Nov. , Astronomi- 
cal Physics, T Norman Lockyer, Esq, F RS, rgth fune, 1886 ; Elementary 
Geology, Frofessor Judd, F-RS, z5th Feb ; Zoology and Paleontology, 
G B Howes, Esq, rsth Feb ; Botany, D H. Scott, Esq, rsth Feb ; 
Advanced O; ic and Inorganic Chemistry, Dr F. R Japp, FRS, 
FCS, xsthFeb.; Mimernlogy, F Rutley, Esg oth March 
A Course of Mine Surveying, conducted by fr BH Brough, will begin 
on the 15th Feb , 1886 
In addition to the above, Lectures will be given in the Chemical Depart- 
ment by Drs. Hodgkinson and Percy Frankland. 
For further particulars apply to the Recistrag, No: mal School of Science, 
South Kensington. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


An ASSISTANT LECTURER m MATHEMATICS will be AP 
POINTED m SEPTEMBER (Supend, 4rco per annum) Candidates 
must send in applications, with testimomals and references, not later than 
AUGUST 27. . 

For further information apply to 

Cardiff, June 12, 1885 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1885-86 will commence on OCTOR' R r, 
when an Introductory Address wsl be delivered by A. @. MacKEL LAR, 


Esq, M Ch, at3pm $ . 

FWO ENTRANCE SCIENCE "SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Studénts, will be offeret for competit n 
The Examination will be held on the sth, 6th, and 7th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 
the option of Candidates, 

Special Classes are held throughout the year for the ‘PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B.” Eaaminations of the 
UNIVERSITY of LONDON $ 

All Hospital Rees are open to Students without extra 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examination, as also several Medals . 

The Fees may be paid in one sum or by instalments Entries may be 
made to Lectures or to Hospital Practice, and spemal arrangements are 
made for Students entering in their second or subsequent years , also for 
Dental Students and for Qualified Practiuoners. 

Several medical practitioners and privato families residing in the neigh- 
buurhood receive Students for residence and supervision, and a register of 
si habe lodgings 1s kept in the Secretary's 8ffice. 

ah sapere and all particulars may be obtained from the Medical Secre- 
tary, Mr GEORGE RENDLE. 
W M. ORD, Dean 


ST. GEORGE’S HOSPITAL 


MEDICAL SCHOOL, 
HYDE PARK CORNER, SW 
‘Phe WINTER SESSION will commence on THURSDAY, October 1, 
with an Introductory Address by TIMOTHY HOLMES, Esq., FRCS, 
at4pm. AP ectus of the School and further information may be 
obtained by personal application between 1 and 3 p m. 3 or by letter addressed 
to the Dean at the Hospital. 








` 


IVOR JAMES, Registrar. 
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EDWARD WARD, has pleasure in an- 


Bouncing: the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the shecial manner so well known to his numerous patrons. 
d 


3. 
é Plumularia similis... se .. (post-froe) 2 8 
Also, quite new :—~ 
Gorgonia verrucosa, (polype stained) ,, 22 
Podaklrus typicus (Spectre Shrimp) _,, I 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER [503 
n——t 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr HENSON'S STOCK of CHOICE MINE- 
RALS, & , & At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT oz, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX: 
PYROMORPHITE (vary RARE row) CERUSSITE, CRYSTALL- 
ISED MALAGHITE, and BOTRYOIDAL CHALCED ME- 
coupe and STONES, POLISHED AGATES and LABRA- 





A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


rey on Application. Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS Catalogues free. 
SAMUEL HENSON, 


277, STRAND, LONDON. 
Opposite Norfolk Street. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, an: ba dct all Lecturers and Teachers in 

Great hides &e. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lasts on application to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 


6 DRAWERS, 20 INCHES HIGH 





ars. 


IO > n 39 ” 3 . vee eee 458. 
8 D 26 93 y tea tia Cis o ARB; 
12 ” 39 528 


NATURALISTS’ GLASS-CAPPED BOXES, "ROUND "AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


MINERALS AND FOSSILS, 


s SINGLE SPECIMENS OR COLLECTIONS. 


F. H. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon, and L.S.A. Lond., 
Successor to the late R. TALLING, 


+80, BROMPTON ROAD, 


LONDON, S.W. 
Five mindtes’ walk from the Natural History Museum, S. Kensington. 


HQW & CO’S 


Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, “Dolerites, Basalts, Tachylites, T: ¥ 
Andentes, Porphyrites, Rhyolites Lavas, Ashes, Gneiss, Schists, e- 
stones, &c.. price rz. 6d. eac 

JAMES How & CO., 73, FARRINGDON Strext, LONDON. 








PATERSON & COOPER, 
76, LITTLE BRITAIN, LONDON, &.C. 


e 
Electric Light and Power and Telephone Engineers. 
New Electric Light Catalogue, post free xs. 


PATERSON & COOPER beg to give notice that they hava disposed of 
the Philosophical, Educational, and Experimental Part of their Business to 
Messrs, J. and T. MAYFIELD, 4%, Queen Victoria Street, E.C, 


CHEMICALe APPARATUS, Wholesale, 


Retail, for Colleges, eg) and Chemigal Works. New Catal eof 
gues and 500 clear Illustrat.ons, post free, 2d —WILLIAM 
ME, 1, Lothian Street, Edinburgh 


eee OBJECTS FOR HIRE, 








Histological, Botanical, Geological, by the best Mounters. Let 
out on most moderate terms. Particu ars of B. WELLS, Dalmain 
Road, Forest Hull. [308 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal | in Scotland, circulates extensively among 
Lan rs, Farmers, Resident Agen ents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST 1s published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal Brigish and 


Irish Markets of the week. 

Thespecial attention of Land Agentsis directed to the AGRICULTURIST 
as one ofthe best existing papers tor Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class, 

Price 3d. By post 34d. Annual Subscription, payable in advance, 145. 

, Queen Victoria Street! 
? ANDERSON, 


AISE: a Weekly 


Teuna Literature , 
throogh Boo h Boo keallers, and at 





Offices—377, High Street, Edinburgh; and r. 
London, EC Money Orders payable to C and 


LA SEMAINE FRAN 
Newspaper and Review in the French 
Science, Art, Varleties, Notes. Price ad., 
the Railway Bookstalls. Office, 441, Strand, W. 


LA SEMAINE FRAN AISE: joarea] Français pour 
l'Angleterre : Politiqu , Sciences, Arts, Variétés, Nouvelles, 
et Notes. e la poste, sid. on timbres ate. A 
ment franco par la poste—un an, ros. 10d. ; six mois, gt. sa. Prix ad. 
chez tous les libraires et aux gares des chemins de fer, Ons’abonne 
aux bureaux, 44x, Strand, Londres, W.C. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise” has been brought out in London for the, benefit of those English 
readers who may wish to study contemporary rench from all ints of 
view, instead of confining thair reading to one particular Gallic print. 
it certainly merits success.” —Graphic. 








Terms oF SUBSCRIPTION = s d. 
Three Months... s - we - ~ 2 9 
Six i r oon ane ne ose toe 5 5 
Twe'ye ,, ove ase om oo e. æ TO 30 


P.O O. payableto A. CrisTIN. 
Publishing Office, 441, Strand, W.C. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Price Sixpence, Monttily, nd w ger 8vo, with occasional Illustrations. 





Conducted by C. G. BARRETT, DOUOS, E McLacuran, F.R.S. 
E., Saunvgrs, F.L S., and H STAINTON, F 

This Magazine, commenced in 1864, contains manta articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per vons; post free The volumes com- 
mence with the June number in each ye: 

Vols I, to VI (strongly bound ın a cloth) may be obvained by purchasers of 
the entire set to date, at the increased price of ros each; the succeeding 
vols may be had separately or opet er, at 78 CR 

London: JOHN VA ORST, 1, Paternoster Row. 

N B—Communications, &c., should be sent to the Editors atthe above 

address. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIG! 
Edited by Jamus Brirrex, F.L.S , British Museum. 
Cowrrewrs:—Original Articles by leading Botanists.—Extracts, and 
Notices of Boobs and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of a oor g 
Price rs 3d Su ption for One Year, payable in advance, res, 


London’ WEST, NEWMAN, & CO., s, Hatton Garden, E.C. 





With numerous Illustrations, Crown 8vo, 3s. 6d. ® 


POLARIS AROR OF LIGHT. By Ww, 
SPOTTISWOO LL.D.,late President of the ya! Sot, ac 


tion 
MACMILLAN & CO» LONDQN. 
6 


. 
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Messrs. MACMILLAN & 00.5 NEW BOOKS. 


NOW READY. FIFTH THOUSAND. 


TEXT BOOK OF GEOLOGY. 


ARCHIBALD ‘GEIKIE, F.R. s s 
Director- @neral of the Geological < Survey of the United Kingdom. ° 


With numerots Illustrations. Second Edition, thoroughly Revised. Fifth Thousand. Medium 8vo. 28s, 








SHORTLY. 


CLASS BOOK OF GEOLOGY 


FOR THE USEOF COLLEGES AND SCHOOLS. 


BY 
ARCHIBALD GEIKIE, F.R.S., 
Director-General of the Geological Survey of the United Kingdom. 
Fcap. 8vo, 





A NEW NOVEL BY THE LATE HUGH CONWAY. 


A FAMILY AFFAIR. By Hucm Conway, Author of “Called Back,” 


“Dark Days,” &c. 3 vols. Crown 8vo. 315. 6d. 
“cA Family Affair’ is a story extremely clever in its construction, and marked by considerable humour and knowledge of life. 
. It is a novel of very peat attractiveness, and one which every one, had its author lived, would rightly have regarded as one 


of large promise. ”-—S; 
Cth OF ROBERT FAIRFAX OF STEETON, Vice-Admiral, Alder- 


man, and Member for York, A.D. 1666-1725. Compiled from Original Letters ai other ota Sea sby CLEMENTS R 
MARKHAM, C.B., F.R. Sž Author of ‘‘ The Life of the Great Lord Fairfax.” Demy 8vo 


VERE HENRY, LORD HOBART, ESSAYS AND MISCELLAN EOUS 


WRITINGS OF. With a Biographical Sketch. Edited by Mary, Lady HOBART. 2 vols. Demy 8vo. 25s 
NEW BOOK BY MR. ARCHIBALD FORBES. 


SOUVENIRS OF SOME CONTINENTS. By ARCHIBALD FORBES, 
LL.D., Crown 8vo. 6s. 

“This pleasant book. Mr. Forbes caters for every kind of taste ; , though one 1s inclined to think him at his best in the 
broad fun of the story about “the American gentleman with the moist eye,’ or the comical account of his own performances as a 
musical critic.”’—S¢%. Fames’s Gazette. 

THE ENGLISH CITIZEN SERIES. Edited by HENRY Craik, M.A., Oxon., LL.D., Glasgow. New Volume. 


THE PUNISHMENT AND PREVENTION OF CRIME. By Col. 


Sir EDMUND F. DU CANE, K.C.B., R.E., Chairman of Commissioners of Prisons Chairman of Directors of Prisons, 
ctor-General of Military Prisons, Surveyor- General ot Prisons. Crown 8vo. 


EUROPEAN BUTTERFLIES, A HANDBOOK OF. By W. F. DE 


VISMES KANE, M A., M.R I.A., Member of the Entomological Society of London, &c. With Copperplate Illustra- 
tions. Crown 8¥o. 10s. 6d. 


ON LIGHT. Being the Burnett Lectures. By Gzorcr QABRIEL 


STOKES, M.A., F.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
cembre e First Course: ON THE NATURE OF LIGHT. Second Course: ON ,LIGHT AS THE MEANS OF 
GATION. Crown 8vo. 2s. 6d. 


MALTHUS AND HIS WORK. By James Bonar, M.A. Balliol 


College, Oxford. 8vo. 125. 6d. 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK. By 


Dr. HERTEL, Municipal Medical Officer, Copenhagen. ‘Translated from the Danish by C. GODFREY D. 
with Introduction by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8yo. 3s. 6d. 





H CASOS pa IR pes A NEW GIFT BOOK. 


The Volume for 1885 of THE ENGLISH *ILLUSTRATED 
ee ear E S T E R y E ee eel 
MAGA ts just ready, price Eight Shillings. The volume consists 
of 840 closely printed pages, Illustrated by about 500 Wood 
Engravings of various sizes. It contains a complete novel, “A Family 
Affair,” by Hucu Conway, Author of “ Called Back, and aiso complete Stortes 
and Essays by Brut HARTE, the Author of “ John Herring, ARCHIBALD 
Forsks, J. Henry SHORTHOUSE, and others, besides numerous interesting 
Miscellaneous Articles by the first Authors of the day. 


MACMILLAN & CO., London. 
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NON-MAGNETISABLE WATCHES. 


e na WATOHES which cannot be ‘‘ MAGNETISEI,’” constructed at 
Yearl 28 o the rocêmmendation of W. Crookzs, Esq., F R.S , and as exhibited at the 
Carly. 2 1 ww we ee we ww Zlectrical Exhibition, Paris. 
e Half-yearly. o esences. oe TG 6 E. DENT & CO., Makers ofthe Primary Standard Timekeeper of the 
Quarterly. s. 2 ee ee ee ee 7 6 Royal Observatory, Greenwich. 


Only Addresses :—61, Strand, and 34, Royal Exchange, London. 


To the United States, the Continemt, and all places ph eect De eode atei tobie tie: 


within the Postal Union :— 





E ae EE 105,800 ACCIDENTS 
Half-yearly. .... E E FOR WHICH” 
Quarterly. «+ +» mip tig ee oo EG TWO MILLIONS HAVE BEEN PAID AS 
Se COMPENSATION 
CHARGES for ADVERTISEMENTS. ey rik 


Three Lines in Column 2s, 6d. gd, per Line after. Railway Passengers’ Assurance Company, 
ba 


. d. 64, CORNHILL. 
One-Eighth Page, or Quarter Column . . . 0 18 6 ACCIDENTS OF ALL KINDS. 
Qoar ter Tege, or Halfa Coleman i i r15 . Paid-up and Invested Funds, £260,000:—Premium Income, £233,000, 
Whole Pere CE Be sik 3 3 i Chairman .. .. HARVIE M. FARQUHAR, Esq. 


Apply to the Clerks at the Railway Stations, the Local Agenty or 
West-End Office, Grand Hotel Buildings, Charing Cross; 
OR aT THE 
Head Office—64, Cornhill, London, E.C. 

WILLIAM J. VIAN, Secretary. 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 





SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 





J, ORME & C0., 
66, BARBICAN, LONDON. 


MANUFACTURERS 





AND 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. IMPORTERS 
Most Complete and Cheapest List of Apparatus, , A 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, Scientific Apparatus 
LONDON, W.C. AND 
CHEMICALS. 
SANDERSON & Co., <> 
Bole Inventors of the Solid Copper Tape BAKER’S 
LIGHTNING CONDUCTOR PATENT CALORIMETER, 
In Continuous Sibir Joints, ass as supplied by them to HerMaj 3 
Government and the Colonies , ernment, th entine Re- A NEW APPARATUS 


public, and other Forelga Carine othe Royal Courts of] Justice, Strand, 
the Houses o Ps ent, &c. 

The Jury ComMission, acting on the Keports of the International Juries of 

the Moalth Exhibition, have awardeda Bronze Medal in Class 26 to Messrs. 

Sampersow & Ço. for their Solid Copper Tak Lightning Conductors in 


For demonstrating to Science 
Classes problems in Specific 
Heat. 





Continuous Lengths, without Joints, and of High Conductivity Copper. 
LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. | py, full particulars write to the 
BEST BLACK INK KNOWN. SOLE AGENTS ay 
. DRAPER’S INK (DICHROIC). J. ORME & CO, £ 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. | 6, Barbican, London, E.C. Æ 





Writing becomes a pleasure when this Ink is used. It has been ed i = = 
by. tho principal Banks, Publie Offices and Railway Companies thronghont Complete Price List of Apparatus and 


Te writes almost instant Full Black. Biotin paper ayo *Chemicals, as. 6d. 
oes not co e Steel Pens lotting: ma ed atth 
Ts cleanly to use, and not liable & Blot. P Renee atte eS ER mesae 





Can be obtained in London, through Messrs. pire & Sons. owas FRY’S. GOLD MEDAL, 


don Street ; W. Eowaxps, Old Change; F. Nxwnery & Sons, N CALCUTTA, 1884. 
Street: J. Austin & Co., Duke Street, Liverpool ; and to be had 


Stationers. (Pure Cocos.”—Cras. A. 
BEWLEY & DRAPER (Limited), Dublin. Cadron, Analyst for Dublin, 


k LAS 
BOOKS (Secondhand), Miscellaneous, Re- | ww. grovoenn canst ior EX f RAC l . 
inders, &c —C. HERBERT, English and Forel Bristol. 
Goswell Road, London, E.C e chaotic: ee 


Catalogue free on receipt of tw 
Libraries, Old. Books, and Parchment Daretascd. 7 Campis Nineteen Prize Medals Awarded, 
sod . 
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PRIZE MEDAL] 
AWARDED 


HARVEY & PEAR, 


[By Appointment tothe Royal Institution of Great Britain,] 
SUCCESSORS TO W. LADD & CO., 


. HEALTH 
EXHIBITION. 


BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 


SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. . 
VOSS INDUCTION MACHINES. 


WIMSHURST AND 


OF IMPROVED PATTERN. 
Wlustrated Catalogue, Revised Edition, per post 8d. 





Now Ready, Medium 8vo, Price 213. e 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc, F.R.S., 
Fellow ofthe Royal College of Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew’s Hospital : 
Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the University of Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPG@IA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MASS. 


“Tt is simply a mine of wealth both for students and practitioners. 
undoubtedly the best treatise on the subject in the English language. ”—British Medical 


It is thoroughly practical and thoroughly reliable, . . . is 
ournal, 


“ The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts and 
technical details, but a scientific treatise worthy to be ranked with the highest productions in physiology, either in our own or any 


other language. 


“A work which marks a distinct epoch, a turning-point in the history of medicine. 
It is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region. 


and Gazette. 


. . » It is a book of study for the scientist and a work of reference for the practical physician.” —Lancet. 


t ig not a mere compilation, ... but 
"Medical Times 





BY THE SAME AUTHOR. 


In the Press, 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This work contains, in addition to the Lettsomian Lectures, z imber of other Papers by the Author on similar subjects, 
Demy 8vo. 


MACMILLAN & CO., London. 





Now Ready, Part XII, as: 6d , completing Vol IV. (Asclepiades to 


marantacest), 135 
FLORA OF BRITISH INDIA. 


By Sir J. D. HOOKER, K.C.S.I., C.B., &c., 
Assisted by various Botanists 
[Vols I to III. 32, each. 


L. REEVE & CO, 5, Henrietta Street, Covent Garden 





Just Published, Bvo, Cloth, or 


ELECTROLYSIS: a Practical Treatise on 
Nickeling, Coppering, Gilding, Silvering, the Refining of Metals and 
Tenrtiant of Ores by means of Electrici By HIPPOLYTE 
FONTAINE. Translated from the French by J. A. BerLY, C.E., 
Assoc Soc Tel. Eng , with 34 Illustrations. 5 


London. E & F. N SPON, 125, Strand New York 35, Murrey Street. 





The AUTOCOPYIST (from aos.) furnishes excellent 


BLACK COPIES 


in Lithographic Style, of the ORDINARY WRITING (also Shorthand 
Arabic, &c ), Sket Music. Easy, Economical —The A TOCOPYIST 
O , 72, London Wall, London 


MINERALS AND STONE 
* e IMPLEMENTS. 


MR. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to bis large Series of 


MINERALS AND STONE IMPLEM§NTS, 


from which single specimens can be selected e 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards, 


N B—These Co€tections obtained the Prise Medal, 1862 
e 
GEMS AND PRECIQUS STONES OF EVERY DESCRIPTION. 
* BRYCE-WRIGH@, 
Mineralogist and Expert in Precious Stones, 


sof, REGERT STREET, LONDON, W. 





e es e . 





“í HOW TO BE A SUCCESSFUL AMATEUR PHOTOGRAPHER.” 
By W. J. LANCASTER, F.C S., &c. 


Siaty-four pages, thirty-one illustrations, 6d., post free. 
J. LANCASTER & SON, Opticians, BIRMINGHAM. 












ns re 
Bia eng tee AE 


JWAYS. PILIS: Es 
LOWA' RAin “MEDICINE 
Is a Certain Oure for all Disorders of the LIVER, aTOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerfal Invigorator of the System, in eases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





pa 





THE CELEBRATED : 


TAN OSMAN TET A 






sharp edge; no hombug about this. 
ih Hedge Kniv: aora T enliven and Plane Irons, &c, 
Honourable Mention, Paris Exhibition, 1878, an4 Bronze Medal, London 
International Exhibition, 1884. Ask your lronmonger or other re honse 
to get you one, and give my address ; if he won't, drop me a note. 


7 JOHN C. MONTGOMERIE, 


Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S.O. 
Ayrshire. [303 
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ELEMENTARY ALGEBRA FOR SCHOOLS. . 


H. S. HALL, B.A., 
Formerly Scholar of Christ’s College, Cambridge, Master of the Mihtary and Engineering Side, Clifton College, and 
Pe S. R. KNIGHT, B.A, 
Formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College. Globe 8vo, 3s. 6d. ; with 
; Answers, 45. 6d. ° 


This work difters in some ımportant respects from the text-books now ın use. The early chapters contain an unusually large 
and varied selection of examples. After the first four rules considerable prominence is given to easy equations and problems. All 
the usual algebraical operations are fist treated and exemplified in the case of simple expressions, any reference to compound ex- 
pressions or resolution into factors being for a time postponed. The wiiters are thus able to tieat resolution into factors, and the 
operations sifbsidiary to it, far more fally than is possible where factors are introduced and disposed of in a single chapter. After 
quadratic equations some recapitulatory chapters contain general proofs of the elementary rules and miscellaneous theorems and 
examples illustrating their harder applications. The book deals as fully as is usual in an elementary course with indices, surds, 
ratio, proportion, variation, and progressions, and concludes with a collection of miscellaneous examples. Examples are worked in 
the text throughout to illustrate the best methods, and the examples for practice are numerous. As, moreover, they have been 
compiled with the advice and assistance of several teachers of great experience, 1t is hoped that no useful types have been omitted. 


MACMILLAN & CO., LONDON. 





Now Ready, Medium 4to., Price 14s, 


AN ATLAS 
PRACTICAL ELEMENTARY BIOLOGY. 


G. B. HOWES 


Demonstrator of Biology, Normal School of Science and Royal School of Mines, Lecturer’ in Comparative Anatomy, St. George's 
Hospital Medical School, London, 


With a Preface by THOMAS HENRY HUXLEY, P.RS. 
MACMILLAN AND CO., LONDON. 








Profusely Ilustrated. Price SIXPENCE, by Post EIGHTPENCE. 


The English Filustrated Magazine 


For SEPTEMBER, 1885, contains-— 
I—THE BIRTHDAY. Engraved by C. STRELLER, IV—BENEATH THE DARK SHADOW (con 
from the Picture by Mrs. ALAMA TADEMA. cluded), By ANDRÉE Horr. 
Frontispiece. V.—THREE ROUNDELS. Poems. By D. F.B 
I.—A FAMILY AFFAIR (concluded). By HUGH | VI—THE GREAT FEN. By SAMUEL H. 


CONWAY (Author of ‘* Called Back”), ee With Illustrations by R. W. MACBETH 


II—CHINA-MAKING AT STOKE-ON-TRENT. VIL—THE SIRENS THREE (concluded). By 
By BERNARD H. BECKER. With Illustrations. WALTER CRANE. With Illustrations. 


e MACMILLAN & CO., LONDON. 


“SCIENTIFIC WORTHIES: 


The following is a list of the Portraits that have appeared in the above Series. 








MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 

* CHARLES DARWIN. 

« JOHN TYNDALL. 

GEORGE, GABRIEL STOKES. 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE, 
SIR: WYVILLE THOMSON. 
ROBERT WIRHELM BUNSEN, 
ADOLF ERIK NORDENSKJOLD., 

' SIR WILLIAM THOMSON, 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
ICHARD OWEN. aaa 
AMES ‘CLERK MAXWELL. 
AMES, PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 


. SIEMENS. i 


Proof impressions of these, printed on India paper, may be had from the Publishes, price 5s. each, or 
the Set of 23 Portraits in a Handsome Portfolio for £6 os. od. carriage paid. : 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. - 


Cheques and P.O.0.'s payable to MACMILLAN & CO. 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. ° i 
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ASTRONOMICAL THLESCOPES. 


. FINEST* POSSIBLE QUALITY. 
ałin. Wray Lens, best mounting, &c.,&c. £5 o | 3fin. Wray Lens, best mounting, &c., &c. £15 15 ° 
ve do. do. do. 7 to Fai do. do. do. 425 o 
31n. do. do. do. £12 to | 4sin. do. ® do. do. 40 o 


THE STUDENT’S EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., 


Equatoreal Stand 412 12 © 


lew Illustrated Catalogue, 3 stamps. ` 


THE Glaeser a Photo ographic Camera, with Instantaneous Shutter, and an adaptor to fit Rt to any 


telescope for Photographic Solar Spots, &c., complete ... wf Xo a is is me z 2 0 
“LE MERVEILLEUX ” } plate, complete dry plate apparatus 10 
“LE MERITOIRE” } plate, complete dry plate apparatus, double rising front, swing back, rackto focus, &e., &e. pa ir 6 


THE “INSTANTOGRAPH,” with best lens, instantaneous shutter, screw motion totail board, and every recent 








improvement ., $t 42 20 
Illustrated Photo Catalogue : 2 stai ps: 
J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. [sos 
TH 
THE PATENT BOOK-SHELF | SUMMER = °“20o@ AND THE 


FITTINGS, as used in the PUBLIC LIBRARIES of LIVERPOOL, 
GLASGOW, BIRMINGHAM, &c , enable a nice adjustment of Shelves 
to be made without trouble 





Hookham’s Patent 


PICTURE LINE & FASTENERS 


afford the wtost secure and easy means of hanging Pictures 


Currall’s Patent VENTILATORS 


secure a regular supply of fresh alr, without draft, at a very small cost 








Ulustrations and Particulars sent POST FREE on application to 
WILLIAM TONKS & SONS, 
MOSELEY STREET, BIRMINGHAM. 


PRIZE MEDALS: Tondon, 1851; Pais, 1855, London, 1862; Pans 
Silver, 1867, London, 1874. 





(Royal route vid Crinan and 
Caledonian Canals.) 


TOURS 


Royal Mail Steamer “COLUMBA” or “IONA” from 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 am., 
in connection with Express ‘Trains from London and the 


nz asagn |N SCOTLAND 


ing passen ate 
for Oban, 

William, arenes Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d; 3 
Illustrated, 6d and 1s. by post, or at W. H. SMITH & 
Sons’ Railway Bookstalls. Time Bill with Maps and 
Fares free from the owner. 


DAYID MACBRAYNE, 119, HOPE ST., GLASGOW. ies 





WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 


O¥FFICES—II, QUEEN VICTORIA STREET, E.C. 


Lamps. Fittings. 
Dynamos. Switches. 
Accumulators. Safety Junctions. 


Worxs—Capsy HALL, HAMMERSMITH Roan, W. 


Carbons. Battery Supplies, 
Wire. @ Telephone Supplies. 
Instruments. Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 








_ WALL PAPERS FREE FROM ARSENIC. 





WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—r1o, HIGH STREET, MANCHESTER SQUARE, LONDON, W.. 


May be obtained of al] Decorators. 
Award of Merit, International Medical and Sanitary Congress. 


Special Prize Medal, Sanitary Institute. 
Silver Medal, Natonal Health Society, fes-. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 





must be paid for ee ne the 
Neither sugar, 


fy nutritious, it is an excellent Tonic and 
anyone requunng a good stren 
and very much recgmmended by M 





e 
Ss. WW. FEDETT. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz Impl. Pts.* 
* Bottles charged 2'- fer d doz, and allowed at the same rate if returned; but they 


oe we nor any of the many new Brewing Materials are used in 
the manufacture of the ** S. N.” Stout; it ws Brewed entirely from the finest Malt and 
Hops; it 1s, too, more hopped than Stout 15 


beverage. It is a “Sound Rumuous” Tonic, 
cal men. 


' WALTHEAM BROTHERS, 
THE ¢ HALF. GUINEA” -ALE BREWERY, LONDON, 8.W. 


erally; therefore, besides being very 
suited for invalids, ladies nursing, or 
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These Instruments are the most 


CHATWOOD S BINOCULAR TELESCOPES. 


DUODECUPLE 


PATENT 
se SAFES 


oè ad and LOCKS 


Have received highest Awards at all International Exhibitions, 
including Two Diplomas of Honour and Six Gold Medals. 


E I 


London Warehouse, 76, NEWGATE STREET, E.C. 
Lancashire Safe and Lock Works, Bolton. 


RIBBON SECTION CUTTING. 


The Cambridge Scientific Instrument Company have designed a new and 
simple Microtome for cutting continuous Ribbons of Sections of Microscopic 
ons on the plan first adopted by Mr. Caldwell, The new instru- 
ment has the advantage over the original pattern of dispensing with the 
endless band altogether, and consequently not only avading trouble 
of I:fting the series of Sections from the razor, but of allowing them to 
fall on to the glass slide in their proper position for mounting. Price of the 
Microgome, 45 55. 
‘The Company are appointed Agents for the Microscopes of Zeiss, a supply 
of hich is kept in stock. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge. 








iy ca a aoe 


e 
Prof. Lolsstte’s DISCOVERIES. THE PHYSIOLOGICAL 
MEMORY: Bau tity" profemans & Boa 
me Thousmed Anpucatioag''t o 


SU cc CESS. PROSPECTUS POST FREE, 
Mr R A. PROOTOR, Dr, ANDREW WILBON, to. 
BORGHTTING 4nd for MIND-WANDER- 
‘ING taught thoroug’ Post, ın Olesses, and geo 
PROF, LOISETTE, 31. New Oxford Btreet, London, W.0, 








powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; thew magnifying power 
is ¥ great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 


BINOOULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 

es, in Solid caus Leather 


ase i . £5 





Sree. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 





NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF JORDAN'S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 38. 


NEGRETTI 
ZAMBRA, 


D SCIENTIFIC [ysrRuwENT Marrus 
TO THR QUEEN, 


HOLBORN VIADUCT. 
Branches :—~45, Cornhill, 
t#2, Regent Street, London 


lUustrated Description Post Free, 


NEGRETTI & ZAMBRA’S 
Large Illustrated Cagalogue, 


626 Pages, 











1280 Mngravings. 
® = Price ss. 6d. 


Sitter Medal pansion Taventions Eu DD, t835. 


Niustrated Catalogue of Binoculars post 
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CITY AND GUILDS OF LONDON 
. INSTITUTE 


FOR THE.ADVANCEMENT OF TECHNICAL EDUCATION 
PresipenT—H.R ‘H. the PRINCE of WALES, K G. 
VıCE-PRESIDENTS : 

Ths Right Hon. the EARL of SELBORNE, F RS, Charman of the 


SIR FREDERICK BRAMWELL, F R S., M.Inst.C, E., Chairman of the 


mmittes 
SIR SYDNEY H. WATERLOW, Bart , M.P , Treasurer, 
JOHN WATNEY, F.S.A., 5 ; 
. P. SAWYER H@horary Secretaries, 
OWEN ROBERTS, MA, 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL INSTITUTION, EXHIBITION ROAD, SW. 
Course of Technical Instruction for Engineeis, Manufacturers, and 
Teachers under the direction of Prof. Henna, LL D, F RS, Prof. Unwin, 
ML Inst.C.E, Prof. Ayrton, F.R S., and Prof Armstrong, Ph D., F RS 
The Clothworkers’ Scholarship of £60 for three years, the Siemens 
Memorial Scholarship of £50 for three years, andl two Mitchell Scholarshi 
of £30 for two years, one with fiee education, will be awarded on the wales 
of the Entrance or Matriculation Exammanon, to be held on TUESDAY, 


tember 29, and on the three following days. 
he SESSION COMMENCES on TUESDAY, October 6. 





For fyrther iculars, and for the grogramme of mstruction, apply at 


Exhib n Road, S.W , or at Gresham College, E C. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


FINSBURY TECHNICAL COLLEGE. 
DAY DEPARTMENT for Students not under 14 years of age. 
"T The College Courses provide Technical Instruction for Mechanical and 





. Electrical Engineers, Technical Chemists, Builders, and Cabinet-Makers, 


Fee for the on, inclusive of Laboratories and Workshops, 4g Four 
Saddlers' Company Studentshrps of £30 for two years, four Mitchell Scholar- 
ships of £30 for two years, and the Holl Scholarship of £20 for two years 
with Free Education) will be awarded on the result of the Entrance 
tion, which will take place on THURSDAY, October 1, at roa m 
The SESSION COMMENCES on Monday, Octo! $ 
For further particulars apply at_the College, Leonard Street, City Road, 
E.C. ; or at Gresham College, E C. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


eee FINSBURY TECHNICAL COLLEGE, 
EVENING DEPARTMENT for A tices, Journeymen, Foremen, 
and others. Instruction in M cal and Electre ngineenng, Technical 
Chemistry, Applied Art, Cabinet-making, Metal Plate-work, Builders’ and 
Plumbers Wark, Carpentry and Joinery, Bnicklaying, &e 
aoe from 6s. to 303. for the Session, inclusive of Laboratories and Work- 
shops 

Apprentices are admitted at half the ordinary fees 

For further apply at the College, Leonard Street, City Road, 
E.C. ; or at Gresham College, EnC. 


~ CITY AND GUILDS OF LONDON 
INSTITUTE. 


SOUTH LONDON SCHOOL OF TECHNICAL ART, 
122 and 124, Kennington Park Road, S.E. 
Classes in Modelling, Design, Drawing and Painting from Life. Wood 
Engreving, Chma Painting, and Art Metal Work. Commencing on 
F SpA, aalis appl Kenni Park Road, S E 
or er culars a at 122, Kennington Par orat 
Gresham College BC. E ; 


~ CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNOLOGICAL EXAMINATIONS. 


The NEXT EXAMINATION will be held on May 26, 1886 Teachers 
desiring to form Classes should apply at once to the Director at the Offices of 
the Institute, Gresham College, EC, or at Exhibition Road, S W , from 
whom particulars of all branches of the Institute’s work may be obtained, 

PHILIP MAGNUS, Director and Secietary. 


THE MASON COLLEGE, 
BIRMINGHAM. 
SESSION 1885-86 
® FACWLTIES OF ARTS AND SCJENCE. 
The SESSION COMMENCES on THURSDAY, October x. 
AM Departinents of the C ollege are open to both sexes on the same terms 
Special arrangements are made for the convenience of Ladies 
Syllabuses, contaimng fullinformanon as to the Admission of Students, 
Courses of Instruction, Fees, Entrance and other Scho: ips, &c , are now 
ready, and may be had from Messrs, Cornisy, N@w Street, Birmingham, 


ost 44a 
prise 3e (Y POA a GEO H. MORLEY, Secietary 


aaaeeeaa es 
A B.A. SCHOLAR OF ST. JOHN'S, CAMB. 


—Honours Nat Sci Tnpos (Part I, Class > Gy Part II Class JI. 
85), seek# Post as Science Master Subjects — hem Bot Physics, 
Biology, Physiol. and Elem. Mathem Good Testmomals Address— 
L.J F, 58, Regent Street, Cambndge. 

. e 
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LIVING SPECIMENS FOR,THE MICROSCOPE. 


GOLD MEDALawardedat the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 


who has last week sent to his subscribers Zoothamnmm arbustula, withe 
drawing, ana descri tion; Pay has also sat out pone ae mucedo; 

cyone! gosa umatella repens, Cordylophora lacustns, Lacinulana 
socialis, Leptodora hyagoa, Spirulina, Volvox globator; also Hyd 
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s 
Biological Laboratory work. . 

Weekly Announcements will be made in this place of Organisms T. B. 1s 
supplying 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubesin course of Six Months for Subscription of £1 18. 
or Twelve Tubes for 103. 6d. 


Portfoho of Drawings, Eleven Parts, 1s. each 
a. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 


SOUTH KENSINGTON AND JERMYN STREET. 
Drean —Prorgssor T. H Hvuxiey, PRS 
SESSION 1885-86. 
From the rst October 1885, till about the middle of June 1886, the Labora- 
tories will be open to Students in the followmg Sciences — 


CHEMISTRY AND AGRICULTURE. 

Puysics. 

BroLocy. 

GEoLocy. 

BMecHanics AND MECHANICAL DRAWING. 
METALLURGY, MINING, AND ASSAYING. 

The following Courses of Lectures will be given during the Session :— 
Physics, Professor Guthrie, F.R.S , 1st Oct. 7385; Principles of Agriculture, 
J; Wrightson Esq, 1st Oct.; Biology, G. B. Howes, Esq, ret Oct. ; 

etallurgy, Professor Chandler Ro F.R.S., and Oct.; Elementary 
Organic and Ino c Chemistry, Professor T, E Thorpe, F.R S, and 
Oct. ; Mining, Professor Wanngton Smyth, F R S., 9th Nov. , Astronomi- 
cal Physics, J Norman Lockyer, Esq, F RS, r5th jene, 1886 ; Elementary 
Geolog Professor Judd, FRS, rsth Feb. ; ogy and Palæontology, 
G B Bowes Esq, sth Feb ; Botany, D. H Scott, , wth Feb ; 
Dr F Re 





Advanced O; c and Inorganic Chemtstry, app, F.RS, 
FCS, x5thFeb ; Mineralogy, F. Rutley, Esq , gth Mar : 

A Course of Mine Surveying, conducted by Air. B. H. Brough, will begin 
on the rsth Feb , 1886 . i , 

In addition to the above, Lectures will be given in the Chemical Depart- 
ment by Drs Hodgkinson and Percy Frankland. 

For further particulars apply tothe REGISTRAR, Normal School of Science, 
South Kensington. 


BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE. 
a2, ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
ABERDEEN, commencing on WEDNESDAY, SEPTEMBER 9g. 


PRESIDENT-ELECT, 
The Richt Hon Sm LYON PLAYFAIR, K.CB, MP, Ph.D,LLD, 
F.R S. L. and E., F.C S 


NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are 
ested to give early notice of their intention to offer Papers 
nformation about Lodgings and other Local Arrangements may be 


obtained from the Local Secretaries, Aberdeen 
T. G. BONNEY, Secretary. 


2 
ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E 


The WINTER SESSION of 1885-86 will commence on OCTOBER 17, 
when an Introductory Address will be delivered by A. O. MacKELLAR, 


Esg., M Ch., ag pm 

"IWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 aad £60 
respectively, open to all year Students, will be offered for competition. 
The Examination will be held on the sth, 6th, and 7th of October, ande the 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 
the option of Candidates, 

Special Classes are held throughout the year for the “ PRELIMINARY 
SCIENTIFIC” and “‘INTERMEDIA’ M B” Examinations of the 
UNIVERSITY of LONDON 

All Hospital Appomtments are open to Students without extra charge 

Scholarships and Money Prizes of considerable value are awarded at the 

ional Examinations, as also several Medals 

The Fees may be paid in one sum or by instalments Entries may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering ın their second or subsequent years; also for 
Dental Students and for Qualified Practtioners, _ : 2 

Several medical practitioners and private families residing in the neigh- 
buurhood receive Students for residence and supervision, and a register of 
ap ed lodgings 1s kept in the Secretary's office 

B tuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. Gzorce RENDLE 

W M. ORD, Dean 





° 


August 27, 1885 | 


NATURE 





ST. GEORGE’S HOSPITAL 


MEDICAL SCHOOL, 
° HYDE PARK CORNER, S W. 

The WINTER SESSION will commence on THURSDAY, October z, 
with an Introductory Address by TIMOTHY HOLMES, Esq., F.R.CS., 
at4pm A Prospectus of the School and further information may be 
obtained by p application between 1 and 3 p.m. ; or by letter addressed 


to the Dgan at the Hospital 
ne) ee ee 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 
ae SESSION 1885-6 will COMMENCE on THURSDAY, October T; 


188s, 

As the College will be in course of enlargement thero will be no Public 
Distribution of Prizes this year 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
A420, will be gffered for competition at the end of September to new Students. 
fees for Lactures and Hospital Practice, go Guineas in one payment, or 
roo Guineas in three instalments All Resident and other Hospital appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board nurs free of expense. e Resident Appoint- 
ments consist of Five House- hyuciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Recerving Room Officer Two Dressers ‘and Two 
Maternity Pupils also reside in the Hospital. Special Classes for the Pre- 
bmnary entific and Intermediate M.B, Examinations of the University 
of London, and for the Pnmary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are held throughout the year. 
Special entries may be made for Medical and Surgical Practice. 

The London Hospital 1s now 1n direct communication by rail and tram 
with all partsof the Metropolis, and the Metropolitan, Metropolitan Distnet, 
East London, and South-Eastem Railways have Stations within a munute’s 
walk of the Hospital and College 

For prospectus and particulars apply personally or by letter to 

Mile End, E MUNRO SCOTT, Warden. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on THURSDAY, October 1, with 
an Introductory Address by Dr. J FOWLER, M.A. 

The Medical School, which has lately. been considerably enlarged, provides 
the most complete means for the education of Students preparing for the 
University of Tondon, the College of Physicians end Surgeons, and the other 
Licensing Bodies, Two Entrance olarships of the annual value of fas 
and £20, tenable for two yen, ad an Entrance Science Scholarshı ue 
£50, will be competed foron SEPTEMBER ap and following days. Further 
O emation may be obtained from the Dean or the Resident Medical Officer 


at the Hospital. 
ANDREW CLARK, Dean. 


J, ORME & C0., 
65, BARBICAN, LONDON. 


















MANUFACTURERS 


AND 


IMPORTERS 


OF 


Scientific Apparatus 
è AND . 


CHEMICALS.” 


BAKER’S 
PATENT CALORIMETER, 


e ANEW APPARATUS 


For demonstrating to Science 
Classes, problems in Specific 
Heat. 


e 
For full particulars write to the 
SOLE AGENTS— 


J. ORME & CO., 
66, Barbican, “London, E.C a 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 





MINERALS AND FOSSILS, , 


SINGLE SPECIMENS OR COLLECTIONS, 


EF. oH. BUTLER, -` 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon. and L.S.A. Lond., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD; 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S. Kensington. 


HOW & COS 
Geological Transparencies for the Lantern. 


Descriptive Catalogue on. Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obmdians, Granites, 





Syenites, Diorites, Gabbros, ‘Dolerites, Basalts, Tachylites, gCrachytes; 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Lime- 
stones, &c., price rs 6d. me 


TAMES HOW & CO, 73, FARRINGDON Srazzr, Lowpon. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especially adapted for Teaching as supplied.to Science 
and Art Department, an ened by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 


New Catalogues and Lists on application to— 
JAMES R GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established a7 Years in London. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 


6 DRAWERS, 20 INCHES HIGH... wa. 





ats, 


to ” 39 ” ” e. s. tee) 458. 
8 5 26 ” 5 ae o nee 288. 
I2 ” 39 ” 528. 


n” e o an 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS. D. RUSSELL, 


78, NEWGATE STREET, E.C. 


EDWARD WARD has pleasure in. an- 


Aouneing ftis issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 





s d 
Plumularia similis see see .. (post-free) 2 8 
Go í O, quite Cooly tai ed) 
rgonia verrucosa (polype stain 23 
Podalirus typicus (Spectre Shrimp) 7) x 2 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. {s03 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, &c., &c. At the PRESENT TIME he has‘a PARTICU L 
FINE CRYSTALLISED NUGGET of NATIVE GOLD re. oz, 
PINK APOPHYBLITE, CHESSYLITE, EMBRALDS on MATRIX. 
PYROMORPHITE (very rare FORM), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES. è 

A Large Series gf ROCKS, also MICROSCOPIC SECTIONS of the 


ene ik Application. Hammers, Chisels, and Hammer Straps 
PRIVATE LESSONS AND EVENING CLASSES 





BLOWPIPE CASES AND APPAR&TUS. Catalogues free. 
e SAMUEL HENSASN, . 
277, STRAND, LONDON: 
© Opposite Norfolk Street. 
2 $ . 
e ° e e 
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(AFFILIATED TO TRE LONDON UNIVERSITY, 1844.) å 


4 GOVERNOR AND ÇHAPLAIN 
HEAD MASTER ss see 
SECOND MASTER vie 
First CLASSICAL MASTER ... 
FiRST MATHEMATICAL MASTER 


Rsv? W. H. DALLINGER, LLD., F.R.S, &e., &c, 
H. M. SHERA, Esq, M.A., LL.D. 
AMES SHEARER, Esq., M.A. 
. J. HUNT, Eso., M.A., late Scholar of Jesus College, Oxon. 
THOS. HUGH MILLER, Esq B.A. ( 


rangler) Camb. 


And TWENTY ASSISTANT MASTERS and PROFESSORS. . 


In addition to Classi 


Mathematical, Englis 
Modern Languages of paeh Karey 


and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
urope, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplished 


Professors. 
The Rev. W. H. DALLINGER, LL.D., F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE ; and gives 
_ . Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 
CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), Christ Church, Oxford ; and a Course 
of LECTURES on PHYSICS ns delivered each Term by A. H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED, 


worth, in the 


The JUNIOR SCHOOL is m excellent efficiency. 


egate, 300/, a year. DRAWING is taught by JOHN THOS. COOK, Esq , Head Master Sheffield School of Art. 
Permanent Staff, T. S. COX, Esq., B.A. (London), and three other 


TRAINED Masters. CHEMISTRY, R. W. LANCASTER, Eso, B.A. (Oxon); MUSIC and SINGING, E. H. 
MIDDLETON, Esq., Bac, Mus. (Camb.) 
PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 


THE NEXT TERM WILL COMMENCE ON TUESDAY, SEPT. 22. 





THE 


DAVEY SAFETY ENGINE 


® DOMESTIC MOTOR. 


The most economical small motor for 
pumping water and driving small machinery. 
Cost of fuel one farthing per horse power per 
hour, 

IN USE FOR ELECTRIC LIGHTING, 
ay, See Exhibits at Stand No. 1195, West Annexe, 
Ja. and also in the Electric Lighting Department, 
Inventions Exhibition, London. 

SILVER MEDAL, ROYAL 
AGRICULTURAL SOCIETY, PRESTON. 


Catalogues on Application, 


HATHORN, DAVEY, & C0., LEEDS, 


THE CELEBRATED 











Sharpen 
sharp edge; no humbug about this, Has stood the test of roo years. Cut 
in Hones for Axes, Hedge Knives, Razors, Penknives, and Plane Irons, &c. 
Honourable Mention, Paris Exhibition, 1878; an. Bronzo Medal, London 
International Exhibitign, 1884. your Ironmonger or other retall hous 
to get you one, and give my address ; if he won't, drop me a note, 


JOHN C. MONTGOMERIE, 


Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S.O- 
Ayrshire. {303 





The AUTOCOPYIST (from aos.) furnishes excellent 


BLACK COPIES 


in Lith phic Style, of the ORDINARY WRITING (also Shorthand. 
Arabic, Sc ), Sketches, Music. Easy, Economical —The A OCOPYIST 
CO., 72, London Wall, London. 


SANDERSON & Co., 


Sole Inventors of the Solid CopperTape 
LIGHTNING CONDUCTOR 
: ed by them to HerMafesty’s 





In Continuous without Joints, ass 

Government and the bie ors athe Talian S romat, a e Sa 
ibli d er Foreign vernm ; the Ro ‘ourts o ce, Stran 

publie, and otpor Fo the Houses oF Parliam , 


ent, &c. -> 
Te Jury Commission, acting 6h the Reports of the International Juries of 
thd’ Health Exhibition, havf gwarded a Bronre Medal in Class 26 to Messrs. 
Sanperson & Co. dor their Solid Copper Tape Lightning Conductors In 
Continuons Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, tof, LEADENBALL STREET, E.C. 
e x 


e e . . 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, B.C. Cai efree onreceipt of two stamps, 
Libraries, Old Books, and Parchment purchased. 


PATERSON & COOPER, 
76, LITTLE BRITAIN, LONDON, E.C. 


Electric Light and Power and Telephone Engineers. 
New Electric Light Catalogue, post free res. 





PATERSON & COOPER beg to give notice that they have disposed of 
the P a Experi H dip 


hilosophical, Educational, and ental Part of thelr Business to 
Mossrs. J. and T. MAYFIELD, 41, Queen Victoria Street, E.C. 


CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schooli, and Chemical Works. New Catalogue of 

es and goo clear Illustrations, post free, 2¢ —WILLIAM 

, I, Lothian Street, Edinburgh. 


SCIENCE MADE EASY. 


By T. TWINING, 
Author of ‘‘ Technical Training,” &c. 

A Progressive Course of Elementary Lectures on Physics, Chemistry, Natural 
History, and Physiology, for Tenturing and Class Instruction on Cooperative 
Principles, for School Use and Home Study 
gre PARTS, AT I$. EACH. 

44 Tablets and Diagrams, in Effectye Style. Special Sets of Apparatus for 

eor Hire. Price Lists post free. 
London: J. J. GRIFFIN & SONS, 22, Garrick Street, W.C. 





Second English Edition, Royal 8vo, Price 28s. 
SENSATIONS OF TONE 
AS A PHYSIOLOGICAL BASIS FOR THE THEORY pF MUSIC. 
By HERMANN L. F. HELMHOLTZ, M.D., sof 
Professor of Phystes in the Unr¥ersity of Berlin. ẹ 


Second English Edition Translated, Thoroughly Revised and Corrected 
rendered conformable to the Fourth and last Edition of 1877, with 
numerous Additional Notes and a New Additional Appendix, bringing down 
Information to 1885, and especially adapted to the Use of Musical Students, 
By ALEXANDER J. ELLIS, B.A., F.R.S, &e. 
With 68 Figures Engraved on Wood and 42 Passages in Musical Notes, 


London: LONGMANS, GREEN, & CO. 
MINERALS AND STONE 





IMPLEMENTS. é 
MR. BRYCE-WRIGHT begs to call the attention of his Clients and th 
Public to bis large Series of é 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £r upwards. 


N B.—These Collections obiGined the Prise Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION, 
é BRYCE-WRIGHT, 
Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS to “NATURE.” SECOND EDITION, 

We EIE ab +. GRIFFIN’S . 
Biber Rg CHEMICAL HANDICRAFT. 
To the United States, the Continents and all places PRICE 4s. 7d. POST FREE. ” 

E eT p A CATALOGUE, OF CHEMICAL APPARATUS; 
wae Ha ae ae ee: a $ ILLUSTRATED, CLASSIFIEÐ, DESCRIPTIVE. 

Quarterly. s e sasse ee es 8 o Demy 8vo, 480 pp , Ilustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


CHARGES for ADVERTISEMENTS. | JOHN J: GREEN ne ON WC. RNICK STREET, | 








Three Lines in Column 2s, 6d. 9d. per Lige after A A AN 
One-Eighth Page, or Quarter Column . . . 0 18 6 HOLLOWAYS. OINTMENT | INFALLIBLE 
Quarter Page, or Half a Column ..... 11s o r a I REMEDY ` 

alfa P Column... . eee D 
Whole Page a Bites Ben ih, Jay Bw CGA ES 3 A o For BAD LEGS, BAD BREASib, OLD WOUNDS, BORES and 


ULCERS. If effectually rubbed on the Neck and Chest, it*oures | 


Post Office Orders payable to MACMILLAN & CO. | 0RR THROATS, BRONCHITIS, COUGHS and COLDS; and for 








OFFICE: 29, BEDFORD STREET, STRAND, W.C. GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
PRIZE MEDAL] HARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Brtiain,] EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 
WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 

Illustrated Catalogue, Revised Edition, per post 8d. 


WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 





OFFICES—II, QUEEN VICTORIA STREET, E.C. Worxs—Capsy HALL, HAMMERSMITH Roan, W. 
Lamps. Fittings. Carbons. Battery Supplies. 
Dynamos. Switches. Wire. Telephone Supplies. 
Accumulators. Safety Junctions. Instruments, Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


Ss. Wi. STOTI. 

In Casks, 12/6 per 9 gals. In Bottle, 3/8 per doz. Impl. Pts.* 
* Bottles charged s/- doz., and allowed at the same rate if returned; but they £ 
es ess Goede ; 

either sugar, nor any of the new B Matenals are used in 

the manufacture of the “S. N.” * Stouts it 1s Brewed T gk from the finest Malt and 
Hops; it 1s, too, more ho; than Stout 1s g besides being very 
nutritious, it is an Senen onie and parti cilaly sated for veld nies ong, or 
W anyone requiring a good stre e. It is a “Soun trinous” Toni A 

and very much recommended re aging Š i 








WALTHAM BROTHERS, 
THD “HALF-GUINHA” ALE BREWBBY, LONDQN, 8.W. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper SARGEN 


ARE THE ORIGINAL MAKERS or 








ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. e 
Sole Address—r1rro, HIGH STREET, MANCHESTER SQUARE, LONDQN, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National He Society, 1883, 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION.. 
e 
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Messrs. MACMILLAN & 00.8 NEW BOOKS. 
A NEW NOVEL BY THE LATE HUGH CONWAY. ° 


A FAMILY AFFAIR. BY HUGH CONWAY. 


e Author of «Called Back,” ‘‘ Dark Days,” &c. 3 vols. Crown vo. 315. 6d. ` 


“In a crowd of ephemerals ‘A Family Affair’ is sufficiently striking to arrest attention, and the writer gives us glimpses of 
poweis which, even in the fields of fiction, might have produced sometbing higher. . Not that mystery or tragedy fill no 
piece, in the story ; but the episodes which ın our opinion chiefly distinguish the book are its lighter and humorous episodes. While 
Jaughing over these, the very essence of high spirits, he reader cannot fail to be struck with the author’s shrewdness, his versatility, 

an observation of human eccentricities which 1s only paralleled in the pages of Charles Dickens, The little stuflies of humanity 
interspersed throughout the book seem to us not only the most humorous and interesting chapters, but they indicate the presence of 
that foundation upon which alone the-reputation of a great novelist rests—the observation of human nature.”— Times. 

**Tt1s.done in the manner of a man who has studied his craft, and who knows what he is aiming at. He was an artist, and 
not,an amateur ; and'he accomplished a great deal‘of what he tried todo. ‘A Family Affair’ is one of the best of recent. novels, 
The story is full of interest and of excitement The characters are distinct and life-hke, In praising this book there is no 
question of paying a tribute to the memory of a lamented author—the book itself deserves and commands recognition,” 
Atknaum. 

“(A Family Affair’ is a story extremely clever in its construction, and marked by considerable humour and knowledge of 


life. . It 1s a novel of veiy great attractiveness, and one which every one, had its author lived, would rightly have regarded as 
one of large promise. "— Spectator. 

“Mr. Conway’s new book, ‘A Family Affair,’ is a thrilling and exciting romance... . life-like and full of individuality. 
‘A Eamily, Affair’ will probably become even more popular than Mr. Conway's first works.’ Morning Post. 








NEW BOOK BY THE BISHOP OF DURHAM. 


THE APOSTOLIC FATHERS. Part II. S. Ignatius—sS. BORSA, 


Revised Texts, with Introductions, Notes, Dissertations, and: Translations. By J. B. LIGHTFOOT, D.D., D.C.L., 
LL.D., Bishop of Durham. Vol. I., Vol. TI. Sections I. and II. Demy 8vo. 48s, [Next week, 


LIFE OF ROBERT FAIRFAX OF STEETON, Vice-Admiral, Alder- 


man, and Member for York, A.D. 1666-1725. Compiled from Original Letters and other Documents by CLEMENTS R. 
MARKHAM, C.B., F.R. S., Author of ‘‘The Life of the Great Lord Fairfax.” Demy 8vo 12s. 6d. 
“Mr, Markham’s volume i is interesting to the native of Yorkshire as a record of the exploits of many members of its 
illustrious house. To the student of history 1t will be welcome for its picture of the life of a fighting Admiral at a fighting epoch 
in om annals.”—Academy. 


VERE HENRY, LORD. HOBART, ESSAYS AND MISCELLANEOUS 


WRITINGS OF. With a Biographical Sketch. Edited’ by Mary, Lady HOBART. 2 vols. Demy 8vo. 25s. 
“ England has not had too many statesmen of Lord Hobart’s quality, and the perusal of these volumes will add to the regret 
felt that an early death brought his career to a premature close.”—Atheneum. 


THE ENGLISH CITIZEN SERIES. Edited by HENRY Craik, M.A., Oxon., LL.D., Glasgow. New Volume, 


THE PUNISHMENT AND PREVENTION OF CRIME. By Col. 


Sir EDMUND F. DU CANE, K.C.B., RE., Chairman of Commissioners of Prisons, Chairman of Directors of Prisons, 
Inspector-General of Military Prisons, Surveyor-General of Prisons. Crown 8vo. 45. 6d. 
“ Sir Edmund Du Cane’s little volume, just published, on ‘The Punishment and Prevention of Crime,’ gives an interesting 
account of the state of the criminal law as it has been and as it now is; of the objects which ıt has been famed to secure; of the 
methods resorted to, and of the degree of success by which they have been severally atteadeg.”— 7ymes. 


MONTCALM AND WOLFE.” By Francois: PAREMAN, Author of 


“ Pioneers of France in the New World,” &c. With Portraits and Maps. Two Vols, Svo. ras. éz. dch. 

The Times says :—‘' The story of the struggle and its close has often been told ; but never have the facts been set forth so 
minutely, accurately, and effectively as by Mr. Francis Parkman. He has vee his task with such thoroughness that 
others following in his footsteps will find little to collect and improve. . uminous narrative of Mr. Parkman is fraught 
with many useful lessons as well as replete with much valuable in ormation.’ 


EUROPEAN BUTTERFLIES, A HAN DBOOK. OF. By W. F. De 


VISMES KANE, M.A., M.R.I.A., Member of the Entomological Society of London, &c. With Copperplate dllustra- 
tions. Crown 8vo. Ios. 6g, 


ON* LIGHT. Being. the Burnett Lectures. By Gzrorcn GABRIEL 
STOKES, M.A., F.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University, 
Cambridge. First Course: ON THE NATURE OF LIGHT. Second Course: ON LIGHT aS THE MEANS OF 
INVESTIGATION. Crown 8vo. as, 6d. each. 


MALTHUS AND HIS WORK. By Jamzs Bonar, M. A., Balliol 


e College, Oxford. 8vo. 125. 6d. 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK. By 


Dy. HERTEL, Municipal Med@al Officer, Copenhagen. Translated from the Danish by C. GODFREY SORENSEN, 
with Introduction by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 3s. 6d. 


e MACMILLAN & CO., LONDON. 
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Piofusely Illustrated. Price SIXPENCE, by Post EIGHTPENCE. 


- “The English Fllustrated Magazine ° 


° For SEPTEMBER, 1885, contains— l 
I.—THE BIRTHDAY. Engraved by C, STRELLER, 1V.—BENEATH THE DARK SHADOW (con- 
from the Picture by Mrs. ALMA TA@EMA. m cluded). By ANDRÉE HOPE. < : 
. Frontispiece. V.—THREE ROUNDELS. Poems. By W, F. B. 
L— LY ‘AFFAIR : VI—THE QREAT FEN. By SAMUEL H. 
Mon ae a A MILLER. With llostations by R. W. Maceeri. 
III —CHINA-MAKING AT STOKE-ON-TRENT. VIL—THE SIRENS THREE (concluded). By 


By BERNARD H. BECKER. With Illustrations. | WALTER CRANE. With Illustiations. 





A NEW GIFT BOOK. 


TRER ) 
4 AGAZINGE “a 


rt 


The English Fltustrated Magazine 88s 


A Handsome Volume, consisting of 840 Closely-printed Pages, and containing nearly 
500 Woodcut Illustrations of Various Sises Bound in Extra Cloth, Coloured Edges, 
Price 8s. 





AMONG THE CHIEF CONTENTS OF THE VOLUME WILL BE FOUND 





H.M.S. “ Bacchante” at the Antipodes, By PRINCE EDWARD and PRINCE GEORGE OF WALES. 
A Family Affair, A Novel, complete, by HUGH Conway, Author of ‘ Called Back,” &c. 
. Primroses and Cowslips. 'By GRANT ALLEN, 
In Canterbury Cathedral. By the Author of ‘ John Halifax, Gentlenfan.” 
In the Lion’s Den. By the Author By “John Hening.” 
Imitations of Roumanian Lays, . BEATTY-KINGSTON. 
China-Making at Stoke-on-Trent, By BERNARD H. BECKER. 
-~ Study for the Picture of King Cophetua and the Beggar Maid. By E. BURNE-JONES. 
Thomas Gainsborough, R.A. By J. COMYNS CARR. 
Thoughts in a Hammock—The Sirens Three. By WALTER CRANE. With Illustrations. 
Girl at the Gate. By WILKIE COLLINS. ` 
The Squire at Vauxhall. By AUSTIN DOBSON. 
Christmas in the Khyber Pass—Interviewed by an Emperor—Wolsey: a Character Sketch. By 
ARCHIBALD FORBES. í 
A Ship of ’49. By BRET HARTE 
The Art of Acting. By HENRY IRVING. 
The Path of Duty. By HENRY JAMES. 
St, Guido. By RICHARD JEFFERIES. With Tilustrations by ALFRED PARSONS. 
The Dramatic Outlook. By HENRY A, JONES, joint Author of ‘‘ The Silver King.” 
Shakespeare’s Country. By ROSE KINGSLEY. 
The Great Fen. With Ilmstrations by ROBERT MACBETH, A.R.A. 
Eton. By MOWBRAY MORRIS. 
Schwarz: a History.® By D. CHRISTIE MURRAY 
Heidelberg By M. O. W. OLIPHANT. 
Clovelly. By FREDERICK POLLOCK. 
The Little Schoolmaster Mark. Pat II By J. H. SHORTHOUSE. z 
The Baby’s Lullaby, After a Picture by L, ALMA TADEMA. 
The Birthday. After a Picture by Mrs. ALMA TADENA. 
Fhe London Ragamuffin. By Dororny TENNANT. 
e Our Mission to Abyssinia. ES FREDERICK VILLIERS. 





; NOTICE. 
The derie Numbe: of Ghe English Mlustraten Magazine, PRICE SIXPENCE (the first part of a New Volume), will 
-~ contain the opening e ripis of a New Serial Story by D. CHRISTIE MURRAY, Author of “ RAINBOW GOLD,” entitled— 


“AUNT RACHEL.” 


Alo a Poem, ‘THE INTERPRETERS,” by ALGERNON CHARLES SWINBURNE, and Papeys by BERNARD 
H, BECKER, JOSEPH HATTON, J. FITZGERALD MOLLOY, and other Writers. 


*.* Single Numbers, 6d., by Post, 8d. , Yearly Subscription, including Double Number, Post Pree, 2s 
ng y y ip Pe f, 


MACMILLAN & CO, 29 & 30, BEDFORD STREET, Covenr GARDEN, W.G 
e 
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N E V F R SOLD IN ENGLAND 
i : ù BEFORE AT THE PRICE. 
BARBER AND COMPANY'S RICH SIRURY ONFA CONGO, 


ONE SHILLING AND SIXPENCE PER POUND. 
A TEA Gees IN STRENGTH AND QUALITY. ; 
COMPARE THIS WITH THAT ADVERTISED AT 2s., OR 6lbs. FOR 12s. 3d. 
6lbs, sent free, per Parcels Post, for ros., 44lbs. for 7s. 6g., 2blbs. for 4s. 3g., to any p ost town in the United Kingdom. 
Postal Orders from 1s. 6d. to Ios, 6d. may now be had for dae Penny ft rom all Post Offices. 


BARBER & CO., 274, Regent Circus, Oxford Street, W.; 61, Bishopsgate Street, E.C. ; 
102, WESTBOURNE GROVE, W.; KING’S CROSS, N.; 42, GREAT TITCHFIELD STREET, W.; THE 
BOROUGH, LONDON BRIDGE; BRIGHTON—147, NORTH STREET; BIRMINGHAM—QUADRANT ; 
LIVERPOOL—1, CHURCH STREET; MANCHESTER—93, MARKET STREET; BRISTOL—38, CORN 





STREET; PRESTON—FISHERGATE. {srs 
THE “EXCELSIOR” THE NEW PATENT 
PATENT SPRING MATTRESS, AWARDS: WOVEN WIRE MATTRESS. - 

T > ; 
i A ; 
FOURTEEN 
CERTIFICATES 
OF MERIT 











E Tue The leading peculiarity of this Mattress 1s the unique com 
The principle of arrangement permits the free movement ‘‘ Excelsior ’'binatio a woven wire central portion with helics 





of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, givin 
of complete isolation of each, and effectually prevents «c Matlock” advantages possessed by no other make. “The helice 
depression in the centre. springs obviate the tendency in all woven wire mattresse 
= BED-RESTS.to become hollow and so cause sleepers to roll into th 
THE “EXCELSIOR” & “MATLOCK” COUCHES. middle of the bed. 
Retailfrom Cabinet Makers, Upholstererg, &c, Illustrated Descriptive Crreulars and Price see 


CHORLTON & DUGDALE, MANCHESTER. 


OBJECTS FOR THE MICROSCOPE 
Sake en Very Fare ae r 


rous Sul e of Lime, i in motion ptor Polariscope pd aaa J 
Paralia of Frunbte Bee, or om wee 
Lesa pt of itor of 3 ase ace ae on ee 

ungs and Ovi of Spider .. nee oe 
Anatomy ofa Peat 9 9 pieces on one Slide zá 
Sone of uclaveed with sheath “ 


Sorp diao of dons, Malum hora 


Section of tail feather of young Starling in its follicle... 

Jaw of Kitten, showing displacement of temporary, by development 
of permanent, too 

Transverse section through whole cet Foetus, very fine ove 


” ” ” ee sai 


H Larva of Antlion, Ceylon .. ass si ra a 
} Fossil human Bone ( undaloupe) ... 
Very beautiful arranged Slides, composed | of Wheels of Chirodota, “Diatoms 
Anchors, and tes of Syoapta, Butterfly, Scales, &c. These Slide 
exceed in beauty anything previously offered to the microscopical world 
Volvox globator, ata stained w and are y suitable as Exhibition Slides for Sowées Prices 
riety from Trimdad 54., 73. 6., 108. 6d., 168.. ars., and 258. 
EW CLASSIFIED LIST of OB JECTS, RR the recently acquired Stock of Mr. E WHEELER, late of Holloway. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 


Either of the above sent post free to any part of the world, on application to 


W. WATSON & SONS, OPTICIANS TO HER MAJESTY'S GOVERNMENT,, 
313, HIGH HOLBORN, LONDON, W.C. . 


29 GOLD THE “OTTO 7y GAS ENGINE, cea P gi 


CONSUMPTION of GAS guaranteed to 
be 25 to 75°/, less than ANY other 
Gas Engine per brake horse-power. 


NMMHHHYVYNMH MD” 
HpUWYL 


omama ADEM00 & 














` ee ss a e 
CROSSLEY’Š PATENT TWIN “OTTO” ENGINES 
Impulse every Revolution. 
The steadiest running Gas Engine yet made. 
CROSSLEY’S PATENT SELF-STARTER 
The Safest? Simplest, and Best. 


CROSSLEXS NEW VERTICAL“OTTO”ENGINES 
Requiring little Ground Space. 





; > OVER 16,000 DELIVERED. 
CROSSLEY BROS., Limited, Manchester. Sprcar 4 H.P. OTTO ENGINE INDICATING UP TO 2 H.] 


London: 24, Poultry, E. c. Glasgow: 19, Renfield St. LARGELY USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT. [s 
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7 MICROSGCOPISTS 
ASTRONOMERS, 
SURGEON DENTISTS. 





THE SWAN LAMP 


AND FITTINGS may be purchased at 


MAWSON AND SWANS STORE, 
gt, FARRINGDON STREET, EC, & MOSLEY STREET, 
NEWCASTLE-ON-TYNE 


BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
founers use ; therr magnifying power 

great. They should be re- 

garded as Telescopes ; and where there 

As a sufficient amount of light, objects 

may be easily made out by them which 

would be invisible with any ordinary 
Binocular, 

BINOCULAR TELESCOPE, 
with turning motion 1n centre 
to adjust 1t to the width of the 
eyes, in Solid Sling Leather 


ase : . L5 





Niustrated cas Binoculars post 
ego a re. ` 





JOHN BROWNING, 
63, STRAND, LONDON, W.C. 





R. & J. BECKS 


N E W. MICROSCOPE, 
à íc pE] 
THE STAR. 

PRICES. Lsd. 

Stand, with t-in. 2 Ob Ise 
glass o + = 22 0 

Stand, with I-in. and }-in. 
Object-glasses .. ... .. 8 3 0 

Stamd, with Rack and Pinion, 

comise adjustment, 2 Eye- 

pieces, and 1-in. Object- 
Glass... nw. uk oe oe 68 BOO 


Full Descriptive Pamphlet sent on 
Application to 


R. “ed. BECK, 68, Cornhill, London, E.C. 


GOLD MEDAL 
International Inventions Exhibition, 1885. 








NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF FORDAN’S (PATENT) 


ee RECORDER, 
PRICE £3 38. 


INEGRETTI 
ZAMBRA, 


SCIENTIFIC INSWRUMENIC ter 
4 - TO THE QUEEN, + | 
HOLBORN VIADUCT. 


Branches:—45, Cornhill, 
122, Regent Street, London 


LUnstvated Description Post Frye. 
NEGRBTTI & ZAMBRA’S 
Large Dlnfffited Catalegne. 

b 6co Pages, 
1200 Éngravings. 
aos 5s. Ed. 
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BRITISH ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE‘ 
ABERDEEN MEETING, SEPTEMBER 9 to SEPTEMBER +6. 


PRESIDENT-ELECT, 
The Richt Hoir LYON PLAYFAIR, K.C B., M P., PhD., LL D., 
F.R.S. L and E., F.C 5 


The Journal, President's Address, and other Printed Pa 
Association during the Annual Meeting will be fow®de 
Members and others unable tg attend, on apphetion and prepa: 
as. 6d. to the Clerk of the Association, Mr. H C. STEWARDSON, 
Room, Aberdeen, on or before the first day of the Meetung. 


T. G. BONNEY, Secretary. 
VICTORIA UNIVERSITY. 


This University confers Degrees in Arts, Science, Law, and Medicine on 
those who have pursued prescribed Courses of Study in a College of the 
University, and have passed the necessary Examinations 

A Preluminary Examinanon (Faculnes of Arts, Science, and Law) and an 
Entrance Examination in Arts (Faculty of Medicine) will take place in 
October, commencing on Monday, the sth 

Particulars as to these and other Examinations and as to Courses of Study 


may be obtained from the Registrar. 
e A. T. BENTLEY, M.A., Registrar. 
Manchester. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
SESSION 1885-26, 


I, DEPARTMENT OF ARTS AND LAW 

IJ. DEPARTMENT oF SCIENCE AND ENGINEERING, 

Candidates for admission m these Departments must not be under 14 Years 
of Age, and those under 16 will be required to pass an Entrance Examination 
in Enghsh, Arithmetic, and Elementary Latin, to be held on October 2. 

III DEPARTMENT OF MEDICINE AND SURGERY (including the Dental and 
alena a ered te ing to have passed either the Ei 

tudents are ore entering to have etther the Entrance 
Examination in Arts, or the Preliminary Examination in the Victoria Uni- 
vermty, or some other Preliminary Examination prescribed by the General 
Medical Council 

IV. DEPARTMENT FoR WOEN (223, Brunswick Street). Particulars of 
Scholarshrps tenable in this Department are included ın the prospectus. 

‘The SESSION in DEPARTMENTS I., I., and IV. will commence on the 6th, 
and in ITI. on the rat October 

V EVENING CLASSES 

The SESSION in DEPARTMENTS I, II, and IV. will commence on the 
6th, ın III. on the ist, and m V. on the tath October 

tuses of the several Departments, and of Entrance Eahibitions and 
Scholarships (x4 im number, and varying ın value from £12 to £100 per 
annum) may obt at Mr Cornisn’s, Piccadilly, Manchester, and 
they will be forwarded from the College on application. 


HENRY WM, HOLDER, Registrar 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
I. Arts, Science, and Law Department. 
II. Medical Department Gocinding the Dental and Pharmaceutical 
III. Department for Women. 
IV. Evening Classes Department 


Prospectuses of the above, and of Entrance Scholarships and Exhibitons 
14 10 Dumber, and Met hig from £12 to £100 e annum), wil be forwarded 
free on application to the Registrar of the College, or may be obtained from 
Mr. Cornisn, 33, Piccadilly, Manchester, 


HENRY WM HOLDER, Registrar. 


UNIVERSITY COLLEGE, LONDON. 
PRELIMINARY SCIENTIFIC (M.B) EXAMINATION OF THE 
UNIVERSI OF LONDON. 

The following Classes meet the requirements of Candidates :— 
Chemistry —Prof Wittiamsonx, PhD, FRS 
enta] Physics —Prof G C_ Fos FRS 


Zoology —Prof. Kay LANKESTER, M A, FRS. 
Botang and Vggetable Physiology —Prof, Oxrver, F R.S., FLAS. 


The Courses of Chemistry, Practical Chemistry” and Botany enter into 
the Ordinary Medical Curnculum 
rospectuses, including information as to Classes for Matriculation, may be 
obtained from the College, Gower Street, W 


e 
TALFOURD RLY, MA, Secretary 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF SCIENCE, including the Departments of ENGI- 
NEERING and CHEMICAL and MECHANICAL TECH NOLOGY 


The SESSION wit open on OCTOBER 5 @ 
For detailed Prospectuses of the Courses of Instruction, Ealubiuons, 
Scholarships, &c apply to tpe College, Gower Street, W.C. 


TALEOURD ELY, M.A., Secretary 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawardedatthe FISHERIES EXHIMTION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 


who has last week sent to his subscribers Zoothamnium arbuscula, wit» 
drawing and descnpton. He has also sent out Cnistatella mucedo, 
Alcyonella fungosa, Plumatella repens, Cordylophora lacustris, 
socialis, Leptodora hy@®una, Spirulina, Volvon globator; also chet 
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s, 
Biological Laboratory work. . 3 : 
Weekly Announcements will be made in this place of Organisms T. B. is 
supplying 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubesin course of Six Months Jor Subscription of 41 18. 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 15. each, 


THE MASON COLLEGE, 
BIRMINGHAM. 


SESSION 1885-86 
FACULTIES OF ARTS AND SCIENCE 

The SESSION COMMENCES on THURSDAY, October 1 

All Deparinents of the College are open to both sexes on the same terms 
Special arrangements are made for the convenience af Ladies 

Syllabuses, contaimng. fill information as to the Admission of Students, 
Courses of Instruction, Fees, Entrance and other Scholarships, &c., are now 
ready, and may be had from Messrs. Cornisn, New Street, Birmingham, 


ij t ahd 
price 32- se GEO H. MORLEY, Secretary 











UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The NEXT SESSION will BEGIN on TUESDAY, October 6 
Students are specially p for the Arts and Science Examinations of the 
University of London ‘Tuition Fee (including all Lecture Courses) £10 
Physical, Chemical, or Biological Laboratory Fees from Three Guineas 
per Session of Three Terms 

For further information apply to 


Cardiff, August 25, 1885 


SHEFFIELD TECHNICAL SCHOOL. 


The SESSION 1885-6 commences OCTOBER 6, 1885 Day and Eveni 
Lectures and Courtes of Instruction will be given in METALLURGY an 
METALLURGICAL LABORATORY PRACTICE, also in MECHAN- 
ICAL ENGINEERING and MACHINE DRAWING The Prospectus 


may be had on application 
ENSOR DRURY, Secretary 


ROYAL AGRICULTURAL SOCIETY OF 


ENGLAND. 


AGRICULTURAL EDUCATION 

The Examination of Candidates for the SOCIETY’S JUNIOR SCHO- 
LARSHIPS, value £20 each, will take place simultaneously in the Society’s 
Rooms and at the Schools from which Pupils are entered by the Head 
Master on NOVEMBER 10 and x. à 

Entries close on OCTOBER Le 

Comes of the Regulations may be had on Applicahon to 

12, Hanover Square, London, W . M JENKINS, Secretary. 


KING’S COLLEGE, LONDON. 

DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES 

NEW STUDENTS will be admitte™on TUESDAY, September 29 

The Course of Study provides practical education for those who intend to 
el e in Engineering, Surveying, Architecture, Telegraphy, and the higher 
branches of Chemical and Manufactunng Art. 

For the Prospectus apply, personally or by post-card, to J. W. CUNNING- 
HAN, Esq , Secretary. 


DURHAM COLLEGE OF SCIENCE. 


NEWCASTLE-UPON-TYNE. 
SESSION 1885-6. 


Prendent—THe WARDEN oF THE UNIVERSITY OF DURHAM 

This Coll represents the Faculues of Science and Engineering in the 
Unmwvermty of Durham, and the degrees and utles of the University are open 
to its Students. AJl Students who have the Matriculation Examina- 
tion are Members of the University of Duram, but the Classes are open to 
all eons not uneer fineen years or age, irr eee ee Geol 

e Day include Mathematics, Physics, emistry, logy, 

Natural Hictory, Mimng, Mechanical Drawing, and Modern Lan es 
Evening Classes al nomna ne yee held dunng the Fife emai! ion 
in Mathematics, Appl echanics, Steam, Elementary Chemistry, including 
Laboratory Work, Applied Chemistry, and Mining. i 

The Examnatons for Open Exhibitions and for Matnculaton will 
conumence on MONDAY, tember 28 The Classes will open on 
MONDAY, October 5 Candidates for Exhibitions must send in ther 
Names on or before SATURDAY September x 

Prospectus (Post Free) or Calendar tones qd may be had on application 
to 


IVOR JAMES, Registrar. 








THEO. WOOD BUNNING, C.E , Secretary. 


Sept. 3, 1885] 


ST. THOMAS'S HOSPITAL .MEDICAL 
7 SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1885-86 will commence on OCTOBER 1, 
“hen an Introductory Address will be delivered by A. O. MacKELLAR, 


Eigi M.Ch. mapm 

Wo ENT CE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will b@ offered for competition. 
The E\amimatton will be held on the sth, 6th, and 7th of October, and the 
subjects will*be Chemistry and Physics, with either Botany or Zoology, at 


the option of Candidates,. 
ial Classes are held throughout the year for the “PRELIMINARY 
MEDIATE M B.” Examinations of the 


S 
SCIENTIFIC” and “INTE 
UNIVERSITY of LONDON 

All Hospital Appomtments are open to Students without extra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 
be paid in one sum or by instalments Entries may be 

or to Hospital Practice, and specal arrangements are 
made for Students entering in thew second or subsequent years; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private famihes residing in the neigh- 
buurhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in the Secretary’s office 

rogpectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr Gorge RENDI E. 
W M. ORD, Dean. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on THURSDAY, October 1, with 
an Introductory Address by Dr J. FOWLER, M.A 

The Medical School, which has lately been considerably enlarged, provides 

the most complete means for the education of Students preparing for the 

University of London, the Colleges of Physicians and Surgeons, and the other 

, Licensing Bodies wo Entrance Scholarships of the annual value of £25 

and £20, tenable for two years, and an Entrance Science Scholarship value 

£50, will be competed for on SEPTEMBER 29 and following days. Special 

arrangements are made for the convenience of Dental Students. Further 

unformation may be obtained from the Dean or the Resident Medical Officer 


at the Hospital. 
me ANDREW CLARK, Dean. 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 
HYDE PARK CORNER, S W 


The WINTER SESSION will commence on THURSDAY, October t, 
with an Introductory Address by TIMOTHY HOLMES, Esq, F RCS., 
atapm <A Pros us of the School and further information may be 
obtained by persona! application between r and 3 p m. ; or by letter addressed 
to the DEAN at the Hospital 


GUY’S HOSPITAL. 


The MEDICAL SESSION commences on THURSDAY, October 1. 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments. 

Special Classes are held in the Hospital for Students preparing for the 
Examinations of the University of London and of other Examining Boards 

APPOINTMENTS —The House Surgeons and House Physicians, the Obate- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 
Students according to merit and without payment There are also a large 
number of Junior Appomtments, every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE SCHOLARSHIPS —-Open Scholarship of ras guineas, in Classics, 
Mathematics, and Modern Languages Open Scholarship of r25 guineas, 
in Chemistry, Physics, Botany, and Zoology a 

each, 





+ 





Rares, &c —Six Scho! ips, varying in value from £ro to £ 
for general proficiency in Medi tudy; the Treasurer's Gold Medal, in 
Medicine, the Wreasurer’s Gold Medal, in Surgery , the Gurney Hoare Prize 
of £25, for Chinical Study; the Beaney Prize of 30 guineas, for Pathology; 
the Sands Cox Scholarship of £x5 per annum for t years, for Physiol ; 
the gee Hoare Prizes of £25 and £10; the Michael Harns Prize of ie 
for Anatomy, the Mackenzie Bacon Prize of £10, for Ophthalmoscopy ; the 
Mackenzie Bacon Prize, for Nervous Diseases, of £15; the Burdett Prize for 
Hyzwiene, value £10 

‘orgProspectus and further information apply to the Dean, Dr. F. TAYLOR. 
Guy's Hospital, London, S.E , July 1885 


_—— 

MICROSCOPY. — MICRO-NATURAL 
HISTORY (ZOOLOGICAL AND BOTANICAL) and tho ALLIED 
SCIENCES —On October x will be Published and sent Post Fres for 
Two Stamps, W P. Collins’s New Catalogue of Books (mostly Second- 
hand) Sciennfic Libranes Purchased and Books taken in Exchange 


W P COLLINS, Sciefice Bookseller, 157, Great Portland Street, 
e London, wW 


WANTED.—Large Reflecting Telescope. 


State Size and Terms to “‘Triescore,” care of W H Satu & Son, 
Advertiang Agents, Dublin e 


A B.A SCHOLAR OF ST. JOHN'S, CAMB. 
—Honours Nat. Sci Tripos (Part I., Class I. ER Part II Clas? II, 
85), seeks Post as Science Master Subjects . chem. Bot. Physics, 
Biology, Physiol. and Elem Mathem Good Testimonials Address— 
L J. F, 58, Regent Street, Cambridge 
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NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be ‘f MAGNETISHD,” constructed at 
the recgmmendation of W. Crooxss, Esq., F.R.S , and as exhibited at the 
Electrical Exhibition, Pats. bd 


E. DENT & CO., Makers ofthe Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 


Only Addresses :—6x, Strand, and 34, Royal Exchange, London. 
N. B.—Watches can he converted to this Plan, 


EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well know? to his numerous patrons. 





3 d 

Plumularia similis s.» se . (post-free) a 8 
Also, quite new :— 

Gorgonia verrucosa (polype stained) ,, 2 2 

Podalırus typicus (Spectre Shrimp) ,, ıs 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, & , &c At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT OL, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX. 
PYROMORPHITE (very rare rors), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the i 


STG debe on Application Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 

SAMUEL HENSON, 


277, STRAND, LONDON. 
Opposite Norfolk Street. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especially adapted for Teaching aa supplied to Science 
gioa Art Department, aad ased by all Lecturers and Teachers in 

Great Britain, &c. ‘ 

New and Rare Minerals constantly arriving from ‘all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Vanety in England. 
New Catalogues and Lists on application to— 


JAMES R., GREGORY, 


88, CHARLOTTE STREET, FitzRoy SQUARE, LONDON. 
Established 27 Years in London. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 








6 DRAWERS, 20 INCHES HIGH ars. 
I0 ” 39 ” ” coe os o 458. 
8 is 26 ” PA See ass) ove, 288. 
12 ” 39 n” 528. 


5 oes + + 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 


CHEMICAL APPARATUS, Wholesale, 


Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
es and 5oo clear illustrations, post free, ad —WILLIAM 
fuse, x, Lothian Street, Edinburgh 


ELEGANT, SCIENTIFIC RRESENT.— 


FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre In handsome Morocco Base. with Descriptive Catalogue, price 
412 12s.—R, DAMON, F.G.S., Weymouth. 


BLASCHKA MODELS 


IN X 
NATURAL HISTORY, 
Having appointed Mr DAMON, of W. uth, Sole Agent for the Sale 
and Supply of my GLASS MODELS ın GREAL BRITAIN and 
IRELAND, I regue all Orders and Communanons’ to be made to 
m 


L. BLASCHKA, Dresden. 
Priced Catalogye, New Edition, 1885, Ptice 67, 
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Now Ready, Part XII., ros 6d., completing Vol. 1Y (Asclepiadeæ to 
Amaran 


com), 328. 
FLORA OF BRITISH INDIA., 
By Sir J. D. HOOKER, K.C.C.P, C.B., &c., 
Assisted by various Botanists. 


[Vols. I. to III 32s each. 


#,* Note —Vol. 19 rice 32s. Incorrectly printed in former Announcement 
. (August 20; 


L REEVE & CO., 5, Henrietta Street, Covgpt Garden 








Now Ready, Vol. ® Royal 4to, Published at 42s. 


PHYSICO-CHEMICAL CONSTANTS. 
MELTING AND BOILING-POINT TABLES. 


BY 
T. CARNELLEY, D.Sc.. F.CS., 
Professor of Chemistry in University College, Dundee. 


These Tables, which have taken eight years of almost constant labour to 
compile, are the most complete of any yet published, and contain about 
50,000 melting- and boiling-point data The Tables will be issued in two 
volumes, of which the first is now ready. It contains 19,000 data and 
includes the Elements, Inorganic Compounds, and those Organic Com. 
pounds containing not more than three elements. 


London: HARRISON & SONS, 59, Pall Mall, S.W. 





Second English Edition, Royal 8vo, Price 8s. 
SENSATIONS OF TONE 
AS A PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 
By HERMANN L., F. HELMHOLTZ, M.D., 
Professor of Physics in the University of Berlin. 


Second English Edition Translated, Thoroughly Revised and Corrected 

rendered conformable to the Fourth and last German Edition of poe 
numerous Additional Notes anda New Additional A pprendiz, 

Information to 1885, and especially adapted to the Us Musi 

By ALEXANDER J. ELLIS, B.A., ER Ss &e. 

With 68 Figures Engraved on Wood and 42 Passages in Musical Notes. 


London: LONGMANS, GREEN, & CO. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &.—C HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, E C. Catalogue free on receipt of two stamps, 
Libraries, Old Books, and Parchment purchased. 


Sedans 








KIRKES’ PHYSIOLOGY. 
Eleventh Edition, Revised, with 500 Illustrations. Post 8vo. Price r4s. 
KIRKES HANDBOOK OF PHYSIO- 


LOGY. Thoroughly pag and Edited by W MORRANT BAKER, 
F.R.C.S , Lecturer on EO eet and Surgeon to St. Bartholomew's 
Flospital, and VINCE D RMER HARRIS, M.D Lond, 
Demonstrator of Physiology at St. Bartholomew’ s Hospital. 

JOHN MURRAY, Albemarle Street. 


EIGHTH EDITION. 


DESCHANEL'S NATURAL PHILOSOPHY. 


Translated and Edited by J. D. EVERETT, F.R.S., 
Professor of Natural Philosophy in the Queen’s College, Belfast 
it up 


Eighth Edition, Revised throughout, and Additions inserted, bri 

to the Present Tıme. Illustrated by 783 Enga s on ood and 
3 Coloured Plates, Medium 8vo, Cloth, 18s, ; also ig rk Limp Cloth, 
45. 6d each o 


Part 1 -MEÇHÂNICS, HYDROSTATICS, að PNEUMATICS. 


Part II -H 
Part III ZPLECTIRICITY MAGNETISM. 
Part IY —SOUND and LIGHT. 


London . BLACKIE & SON, 49 and so, Qld Bailey 








- In@cap 8vo, Price zr. 6d. 


ELEMENTARY LESSONS IN THE 
SCIENCE OF AGRICS8LTURAL PRACTICE. By H. TANNER, 
F C.S., M-R.A.C, Examiner in the paler tg Agriculture under 
the Governnmnt Department of Science, som e Professor of Agri- 
cultural Science, University College, Aberystwith. 
MACMILLAN & CO, London. 
. 


e ° « Š 


CAMBRIDGE UNIVERSITY PRESS. 


in EARLY 








BINGT. and MARRIAGE 


ARABIA. W. ROBERTSON SMITH, M.A, LLD, Lord 
Almoner's y essor of Arabic in the Universi [Nearly ready 
TRAVELS in*NORTHERN ARABIA in 


1876 and 1877. By CHARLES M. DOUGHTY, of Gonville and Caius 
College. I lusion and Maps. 2 vols, domy 8vo. [Zu the Press 


“From SHAKESPEARE to POPE”; an 
Inquiry into the Causes and Phenomena of the Rise of Classical Poatiy 
in England. By EDMUND í GOSSE, Clark Lecturer ın Engis 
Literature at Cambndge [Immediate 

The LITERATURE of the FRENCH 
RENAISSANCE An Introductory Essay. By A A. TILLEY, 
M.A , Fellow and Tutor of King’s Coll e, Cambridge. @rown 8vo 6s, 

A TREATISE on the PHYSIOLOGY of 
PLANTS. By S. H. VINES, M.A., Fellow of Christ's College 
Demy 8vo. (Nearly ready. 

A CATALOGUE of BOOKS and PAPERS 


on PROTOZOA, CELENTERATES, WORMS. By D'ARCY W. 
THOMPSON, B.A, Scholar of Trinity College, Cambridge. Demy 


MATHEMATICAL and PHYSICAL 
PAPERS. By Sr W THOMSON, LL.D, DCL, FRS., Pro- 
fessor of Natural Philosophy in the University ‘of OW. Collected 
from different Scientific Penodicals from May, 18, im to the present time. 
Vol I. Demy 8vo. 185. Vol. II. 15s a Ill. Jn the Press, 

A TREATISE on NATURAL PHILO- 


SOPHY By Sir W. THOMSON, LL.D., D. CLs F R.S., Professor of 
Natural Philosophy m the University of G B G. TAIT, 
MA Professor o of Natural Philosophy ım the niversity of Edinburgh. 


Part Í. Demy 8vo. 16s. Part 1I Dem: 1 
ELEMENTS of NATURAL PHILO- 
SOPHY. By Profs. Sir W. THOMSON and P. G. TAIT. Part I. 


Dem econd Edition, os. 
MATHEMATICAL and PHYSICAL 
PAPERS: By GEORGE GABRIEL STOKES, M fo re CL,LLOD, 
R S., Fellow of Pembroke College, and Lucasian Professor of Mathe- 
pees in ne Vnivensity of Cambridge. Reprinted from the Original 
ournals pad ansaa with Additional Notes by the Author. 
ol I. ol. IL, 15s. [Vol III Zw the Press. 


A HISTORY of the MATHEMATICAL 
THEORY of ELASTICITY, from Galilei to the Present Time. By 
the late T. TODHUNTER, D Sc, F.R.S., edited and, completed by 
KARL PEARSON, M the Press, 

A TREATISE on the GENERAL PRIN- 


CIPLES of CHEMISTRY. By M. M. PATTISON MUIR, M.A, 
Pollow sent Prelector in Chemistry of Gonville and Caius College. 


DIOPHANTOS of ALEXANDRIA; a Study 
n he the History of Greek Algebra. Domes T ee HEATH, B "a, Scholar of 
College, Cambridge 
NOT S on QUALITATIVE. ‘ANALYSIS: 
lang By H. H FENTON, MA, F.LC, 
roe Deaeseraron of Chews g the University. Cr. 4to” 5. 6d. 
The SCIENTIFIC APERS of the late 
Prof J. Cen MAXWELL. Edıted by W. D. NIVEN, M.A 
In2Vol. Royal [Zn the Press. 
An ELEMENTARY TREATISE on 
Cee oa ai ae TATI, na N A Fro eot Seis Phalo- 
in the Unty. of ond Edition. Dem T43. 
The ELECTRICAL Son of the 
Honourable HENRY CAVENDISH, F.R S. Written between 1777 


d 1781 Edited from the Ongi Mannacripts 
of the Duke f Devonshiro, K G. By the late J C TERK MARVET 


FRS. Demy 8vo. 18 
A SHORT HISTORY of GREEK 


MATHEMATICS By J. GOW, Litt. D., Fellow of Trinity Cellege. 


Demy 8vo. Tor. 6d 

The ANALYTICAL THEORY of HEAT. 

JOSEPH FOURIER. Translated, with Notes, by A. FREEMAN, 

wa Fellow of St. John's College, Cambridge. Demy 8vo 165 

HYDRODYNAMICS. A ‘Treatise on the 
Mathematical Theory of Fluid Motion. HORACE LAMB, M.A., 
Professor of Mathematics in the Univ. ofe delude Demy vo. ras. 

A TREATISE on the THEORY of DE- 
TERMINANTS and their APPLICATIONS m ANALYSIS and 
GEOMETRY. ByR F SCOIT, M.A. Demy 8vo, 128. 





Jonom: C.J. CLAY AND SON, 
CAMBRIDGE UNIVERSITY PRESS WAREHOUSE, 
AVE MARIA LANE. 
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SUBSCRIPTIONS to “ NATURE.” 


s. d. 

Yeafly. 2. esr a a a a a 28O 
Half-yearly. .. a. see ee ale WK OG 

° Quarterly... 2. ee wow wee O 6 


To the United States, the Continept, and all places 


within the Postal Union :— 
e $. d. 
Yearly. . .. sarane ee ee QO: “6 
Half-yearly. . cee eee + 15 6 
Quarterly, . 2... 20. % . 8 0 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
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BEST BLACK INK KNOWN. 


. DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Omees; aod Railway Companies throughout 
re 2 ae 


It writes almost instantly Full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied atthe 
Is cleanly to use, and nt liable to Blot. moment of writing. 

Can be obtained in. London, through Memrs. BARCLAY & Sons. Ferring- 
don Street ; W. EDWARDS, Old Change ; F. Newsery & Sons, Newgate 
Street ; J. Austin & Co, Dake Street, Liverpool, and to be had of all 

tationers. 


Flows easily from the Pen. 











PEO EE 
THE VICTORIA UNIVERSITY. 


THE OWENS COLLEGE CALENDAR 
for the SESSION 1885-6 Price 3s. ; by post, 3s 6d. 
Manchester : J. E. CORNISH. London: MACMILLAN & CO. 


BEDFORD COLLEGE, LONDON, “FOR 


LADIES,” 8 and 9, York Place, Baker Street, W —Michaelmas Term 
will begin on THURSDAY, October 15, 1885. Throughout the 
Session tical demonstrations ın Botany will be gi by Miss 
MARY FORSTER. B SHADWELL, Hon. Sec 








BEWLEY & DRAPER (Limited), Dublin. 
FRY’S GOLD MEDAL, 
CALCUTTA, 1884. 
‘* Strictly pure, easily assimilated.” 
—W. W. STODDART Analyst for EXT RAGT 
Bristol, 


Nineteen Prize Medals Awarded. 


H Pure Cocoa.” —CHAS. A. 
Casmron, Analyst for Dublin. 





WESLEY COLLEGE, SHEFFIELD. 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 


GOVERNOR AND CHAPLAIN 
HEAD MASTER oe 
SECOND MASTER avs sia 
First CLASSICAL MASTER ... 
First MATHEMATICAL MASTER 


Rev. W. H. DALLINGER, LL.D., F.R.S., &c., &c. 

H. M. SHERA, Esq., M.A., LL.D. 

JAMES SHEARER, Esq., M.A. 

D. J. HUNT, Esq., M.A., late Scholar of Jesus College, Oxon. 
THOS. HUGH MILLER, Esqa., B.A. 


(Wrangler) Camb, 


And TWENTY ASSISTANT MASTERS and PROFESSORS. 


In addition to Classi 
Modern Languages of 


Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 
urope, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing are taught by Accomplished 


Professors. 
The Rev. W. H. DALLINGER, LL.D., F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE; and gives 
_ _ Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 
CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), Christ Church, Oxford ; and a Course 


óf LECTURES on P 


YSICS 1s delivered each Term by A, H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED, 


worth, ın the pegregate 300/, a year. DRAWING is taught by JOHN THOS. COOK, Esq., Head Master Sheffield School of Art. 


The JUNIO 
TRAINED Masters. 


OOL is in excellent efficiency. Permanent Staff, T. S. COX, Esq., B.A. (London), and three other 
CHEMISTRY, R. W. LANCASTER, Esq., B.A. 


(Oxon); MUSIC and SINGING, E. H. 


MIDDLETON, EsQ., Bac. Mus. (Camb.) 
PROSPECTUSES may be obtainsd by Application to the GOVERNOR or HEAD MASTER. 
THE NEXT TERM WILL COMMENCE ON TUESDAY, SEPT. 22. 





SANDERSON & Co., 


Sole Inventors of the Solid Copper Tape 
LIGHTN ING CONDUCTOR 


In Coatinuous Lengths, without Joints as supplied by them to HerMajesty’s 

Government and the Colonies ; tallan ernment, the tine Re- 

public, and other Foreign Governments ; the Royal Courts of J Strand, 
the Houses of Parliement, &c. 

The Jury Commission, acting on the Reports of the International Jurles of 
the Health Exhibition, have awarded a Bronze Medal in Class 26 to Messrs. 
Sawprrson & Co. for thelr Solid Copper Tape Lightning Conductors in 
Continuous Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, tox, LEADENHALL STREET, E.C. 
. THE CELEBRATED 












Is unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateurs 
use. Itrequires no oil, Sharpen with a spittle or water. Putsona keen, 


sap edge; no humbug about this. Has stood the test of roo yeara. Cut 
ones for Axes, Hedge Kuiv Penknives, and Plane Irons, &c. 


in Raxo 

Honourable Mention, Paris Exhibition, 878 ; anl Bronze Medal, London 

Intemational Exhibition, 1884. Ask your Ironmonger or other retail house 

to get you one, and give my address ; if he won't, drop me s note. 
JOHN C. MONTGOMERIE, 


Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S.O. 
Ayrahire. [303 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


mar 
The AUTOCOPYIST (from zos.) furnishes excellent 


BLACK COPIES 


In Lithographic Style, of the ORDINARY WRITING (also Shorthand 
Arabio, fe, Sketches’ Music. Eazy, Economical. —The Atrocopyist 


CO , 72, London Wall, London. é 


ICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botanical, Geological, by the best Mounters. Let 
out on most moderate terms. Darticiiats of B. WELLS, Dalmain 
*. 


Road, Forest Hill. [30a 
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OPPERMANHN BROS., 
ə 172, S, JOHN STREET, LONDON, E.C. 


. . BRONZE MEDAL, 
. re Health Exhibition, 


18 
DYNAMOS 
for ro Lights, £20; 

20 Lights, £30 
wy The OPPERMANN 
xy INCANDESCENT 

e LAMP, 

2s. 62 each, all 

candle-powers 
New Pocket Accumu- 
lator, completa with 

Button-hole Lamp, 

Hi rs. Post-fiee 

with Instructions 
Temporary Installations. Price Lists, x Stamp ; Catalogue, 6d. [PLEASE 
MENTION THIS PAPER] Sample Lamps, 2s. 64. post-free. 











MICROSCOPES AND APPARATUS 


MANUFACTURED AND REPATREN, 

W. JOHNSON'S THREE-GUINEA STUDENT'S MICROSCOPE 
is the best constructed at the price All Minutiae carefully adapted , coarse 
and fine adjustments, ercellent x-inch, g-inch, and ł-mch Achromatics. 


Cabingt complete, Aa 
W JOHNSON’S HISTOLOGICAL MICROSCOPE, with first-class 
zr-inch and }-inch Objectives, 45 55. 
W. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD Catalogue Post-free 


ACCIDENTS 


FOR WHICH 


TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


BY THE 


Railway Passengers’ Assurance Company, 


64, CORNHILL. 
ACCIDENTS OF ALL KINDS. 
Paid-up and Invested Funds, £260,000:—Premium Income, £¢35,000, 
Chainman .. . HARVIE M FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or 


West-End Offce—8, Grand Hotel Buildings, Charing Cross; 
OR AT THE 


Head Office—64, Cornhill, London, E.C, 
WILLIAM J VIAN, Secretary 


HOw & COv’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorltes, Gabbros, “Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneass, Schists, Lime- 
stones, &c., price rs. 6d. sack. 


JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price ad, ugh Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C. 


LA SEMAINE FRANCAISE: Journal Francais pour 
l'Angleterre : Politique, , Sciences, Arts, Varidtés, Nouvelles, 
et Notes. Un exemplaire par la poste, 2$¢@, en timbres poste. Abonne- 
mant frageo la poste—un an, ros. rod. ; six mols, st sd. Prix ad. 
chex tous Tes lifcaires et anx gares des chemits de fer. Ons’abonne 
aux bureaux, 442, Strand, fon WiC. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise’ has been brought ont in London for the, benofig of those English 
readers who ma wis tostydy contemporary French from ‘all points of 
view, instead of c joss reading to on® particilar Gallic print. 
lt certainly merits r Crephic. i 

e TERMS OF SUBSCRIPTION :-— £ d. 
Three Months yo ome e =æ æ a 
Six ” C ~ 5 5 
“oo 
P.0.0.‘payableto A. CRISTIN. 


Publishing*O fice, 441, Strand, W.C. 


105,000 








J. ORME & CO., 
65, BARBICAN, LONDON. 


MANUFACTWRERS 
AND 
IMPORTERS 
OF 
Scientific Apparatus 
AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 


For full particulars write to the 
SOLE AGENTS— 


J. ORME & CO, 
65, Barbican, ‘London, E.C. . 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 


MINERALS AND FOSSILS, 


SINGLE SPECIMENS OR COLLECTIONS. 


Ex. EX. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon. and L.S.A. Lond., 
Successor to the late R TALLING, 


180, BROMPTON ROAD, 


LONDON, S.W. i 
Five minutes’ walk from the Ngtural History Museu, S. Kensington. 


NORTH BRITISH -AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 

ers, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon tn time 


for the Evening Mauls, and contains Reports of all th cipal British and 
Irish Markets of the week. ai bi alee a 


Thespecial attentionof Land Agoatsigdirected totheAGRICULMURIST 
as ono ofthe best existing papers for Advertising Farmsto be Let and Estates 
for Sale. . 

Advertisers addressing themselves to Farmers wil! find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 3¢¢. Annual Subscription, payablein advance, r4s. 


+ Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street 
London, E. Money Orders payable to Q and E ANDERSON. : 
THIS 


HOLLOWAY 'S PILLS Bese 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAF NESS 
AND DEBILITY, and is unequalled in Female Complaints, 








T 2 geal 
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PRIZE MEDAL] : HARVEY & PEAR, HEALTH . 
AWARDED [By Appointment to the Royal Institution of Great Britain, ) EXHIBITION. — 
SUCCESSORS TO W. LADD & CO., š 


BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF ŞCIENTIFIC APPARATUS OF ALL CLASES FOR ’ 


‘ SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Ulustrated Catalogue, Revised Edition, per post 8d. 


Ss. IV. SLOE. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2/- doz, and allowed at the same rate if returned; but the. 
must be paid for with the Beer. r i 
Neither sugar, saccha: nor any of the many new Brewing Matenals are used in 
the manufacture of the *‘ S, N.” Stout; it 1s Brewed entrely from the finest Malt and 
W Hops; ıt 1s, too, more hopped than Stout is erally; therefore, bendes being very 
@ nutritious, it 1s an excellent Tonic and yarticnlanly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. It is a “Sound Nutritious” Tonic, 
and very much recommended by Medical men. 








WALTHAM BROTHERS, 
THE “HALE-GUINEA” ALE BREWERY, LONDON, 8.W. 


WALL PAPERS FREE FROM ARSENIC. 


Ga ees WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


h -in 
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A ARE THE ORIGINAL MAKERS OF 
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ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 


Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, w. 
May he obtained of al) Decorators Special Prize Medal, Sanitary Institute i 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Health Society, 188; 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 








ELEMENTARY ALGEBRA FOR SCHOOLS. 


: H. S. HALL, B.A., 
Formerly Scholar of Christ’s College, Cambridge, Master of the Military and Engineering Side, Clifton College, and 


S. R. KNIGHT, B.A., ‘ 
Formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College. Globe 8vo, 3s. 6d. ; with 
Answers, 45. Gd. 


This work difters in some important respects from the text-books now in use. The early chapters contain an unusually large 
and varied selection of examples After the first four rules considerable prominence is given to easy equations and problems. All 
the usnal algebraical operations are first treated and exemplified in the case of simple expressions, any reference to compound ex- 
pressions or resolution into factois bemg for a time postponed. The writers are thus able to treat resolution into factors, and the 
opergtions subsftiiary to it, far morg fully than is possible where factors are introduced and disposed of in a single chapter. After 
quadratic equations some recap Hiner? chapters contain general proofs of the elementary 1ules and miscellaneous theorems and 
examples ilusteating their harder applications. The book deals as fully as is usual in an elementary course with indices, surds, 
ratio, proportion, variation, and progressions, and concludes with a collection of miscellaneous examples. Examples are worked in 
the text throughout to illustrate the best methods, and the examples for practice are numerous. As, moreover, they have been 
compiled with the advice and assistence of several teachers of great experience, it is hoped that no useful types have been omitted. 


MACMILLAN & CO., LONDON. 


— e 








MR F. MARION CRAWFORD’S NEW NOVEL. 


ZOROASTER. By F. Marion Crawrorp, Author of “Mr. Isaacs,” “Dr. Claudius,” “A Roman 
Singgr,” &c. 2 vols. Globe 8vo. 125, 


. 

The Times says: ‘‘ The field of Mr. Crawford’s imagination appears to be unbofnded. .. . In ‘Zoroaster’ Mr, Crawford's 
winged fancy ventures a dgring flight. . . . Yet ‘Zoroaster’ is a novel rather than a drama. It is a drama in the force of its 
situations and in the poetry and dignity of its language, but its men and women are not men and women ofa play. By the natural- 
ness of their convétsation and behaviour they seem to live and lay hold of our human sympathy more than the same characters on a 
stage could possibly do.” e 

The World says: “ ‘ Zoroaster’ is an interesting story ; a good human tale ret ina picturesque fiame of olg romantic work. . 
Mr. Marion Crawford has made a new departure, and, on the whole, a successful one.” 

The Guardian says: ‘‘An instance of the highest and noblest form of novel. . . . The story is told im a style that cdmbines 
unusual strength and vigour with a singular wealth of poetical imagination. There is scarcely a weak senf€nce or a false thought 


from one end of it to the other. . . . Alike in the omgunality ef its conception and the paver with which it 1s wrought out, it stands * * 
on a level that is almost entirely its own.” à od 


i MACMILLAN AND CO., LONDON. z g e 
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aa 3 FLETCHERS >: -| 
PATENT “INCANDESCENT ASBESTOS GAS FIRES: 
WITH PATENT SILENT BURNER? 
REQUIRING ONLY LOW PRESSURES OF GAS. 


THIRTY PATTERNS in preparation and nearly ready. 
SUITED FOR ROOMS UP TO 30 FEET SQUARE. 





See ei Illustrated Lists now in the Press. 


THREE GOLD MEDALS 
AWARDED. 


INVENTIONS EXHIBITION 


1885, 
GOLD MEDAL. 


THE 


GOLD MEDAL 


OF THE 


SOCIETY OF ARTS 


1884 
(Siemens Prize). 








THE 


GOLD MEDAL 


OF THE 


HEALTH EXHIBITION 
1884. i 


THOS. FLETCHER, 


THYNNE ST, 
WARRINGTON. 














London Office and Show Rooms, 
83, UPPER THAMES ST. 


cae by RicHarp CLAY AND Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, aed oo ly 
o MACMILLAŅ AND Co., at the Office, 29 apd go, Bedford "Street Covent Garden. THURSDAY, September 3, 1 




















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“t To the solid ground 
Oy Nature trusts the mind which builds for aye.”—WoRDSWORTH 








No, 828, VoL. 32] 


THURSDAY, SEPTEMBER 10, 
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CHATWOOD'S 


DUODECUPLE ©” 
oo 
PATENT 


ns: SAFES 
o° x 


and LOCKS 


Have received highest Awards at all International Exhibitions, 
including Two Diplomas of Honour and Six Gold Medals. 


London Warehouse, 76, NEWGATE STREET, E.C. 
Lancashire Safe and Lock Works, Bolton. [513 


OUR EYES. 


HOW TO USE OUR EYES, AND 
HOW TO PRESERVE THEM FROM 
INFANCY TO OLD AGE. 


WITH SPECIAL INFORMATION azout SPECTACLES, 
THIRD EDITION. 


By JOHN BROWNING, 
F R.A S, F.RM.S., &c 


With 54 ILLUSTRATIONS. Price rs, ; Cloth, rs. 6a. 


Extracts from Notices of the First Edition :— 


“How to Use Our Eyes,’ by John Browning, F.R.A.S., is a thoroughly 
practical little manual ”— Graphic. 

“Gives many a useful hint to those who enjoy gocd 
preserve it, and gives the advice of an oculist to those o ged to wear p 
spectacles.”"—-Pall Mall Gazette. w 


CHATTO & WINDUS, PICCADILLY, LONDON, W., 
AND ALL BOOKSELLERS. 


Sent free for rs. ad. by the Author, ig BaoWnINO; 
63, Strand, London, W C. 





‘AMATEUR PHOTOGRAPHY. 


MARTON S Britannia Dry Platos are the Best and 


est 
MARTON S Photographio Outfits. The Largestand Best 
Selection for the Tourist, Artist, Bicylist, Military Man, and others. 
Spegial Outfits for Boginners, Brice for Oompiete Set, 
trom: eee upwards 
MARION’S Academy Camera. 
MARIOWS Miniature Camera. 
MARION’S Registered Washing Apparatus, 
MARION’S Reotilinear and P t Lenses, 
MARION’S Ready Sonsitised Paper. 
MARI ’S Instantaneous Shutters, 
MARION’S Hnl g Eee: and Magio Lantern 
MARTION’S Bost peti Mounts 
DARION S Selt-A Rolling Pross and Burnisher. 
MIARION’S Practica Guide to Photography. Second Edi- 
tion, Revised@and Enlarged, givin clear and precise Instructions for 
Learning and Practising hotogra y. Price as. 6d. post 
Free Lessons in Photography y to Purohasers.—MMarion and 
Co. have erected a Gallery in Soho Square, specially for giving Lessons. 
Printing from Amateurs’ Negatives, En E. 
MARTION’S Alpha Paper Prints by Gaslight in One 
Minute The proting process of the future. Sample packet şs. 
Troto aphs Mounted, Arranged, & BoundintoVoiumes. 
cals, Mounts, Albums, Sorap Books. e 


PRICED LIST FREE ON APPLICATION. 


MARION & Co., 22 & 23, Soho Square, London. 


SHOW ROOM—GROUND FLOOR. [sx 


NEGRETT! AND ZAMBRA, 


SOLE MAKERS OF FJORDAN’S (PATENT) 


SUNSHINE RECORDER. 


PRICE £3 ros. 
With a supply of Charts. 


NEGRETTI 
Š ZAMBRA, 


Scranriric InsTRUMENT MARERE 
Te THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45, Cornhill; 
x22, Regent Street, London. 


MUustrated Description Post Free 


NEGRETTI & ZAMBRA’S 
Larg® Illustrated Catalogue, 
La 












3 foo Pages, 
g2 Engravings. y. 
A Price 54. 6d. 
Silver Medal awarlied Intentions Exhibition, 1885. 
. . e e 
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RIBBON SECTION CUTTING. 


The Cambridge Scientific Instrument Company haze designed a new and 
simple Microtomefor cutting continuous Ribbons of Sections of Micrpscoplc 
Preparations on the plan first adopted by Mr. Caldwell. The new mstru- 


ment has the advantage over the original parem i of with the 
endless band altogether, and consequently not only m 6 trouble 
of lifting the series of Sections from the razor, but make of aller them to 


fall on to the Jasa slide în their er position for mounting. P. E th 
Microtome, 45 s0 ia ee i i EA nS 

The Company are appointed Agents for the Microscopes of Zeiss, a supply 
of which is kept in stock, e 


THE CAMBRIDGE SCéENTIFIC INSTRUMENT CO., 
Cambridge. 
Prof Lotsette'’a DISCOVERIES, THE PHYSIOLOGIOAL 


book learned tu ons one ead, 


re AAT 
MEMORY = Se 
& all other tne eee 


essons contain 
e Thousand Apphcahona!!! 


One Thousand Appioakona int 
SU ca CESS. PROSPEOTOS POST FREE, 


h ommions of 
Mr R, A. PROOTOR, Dr. ANDREW 
NEVER FORGETTING and CURE fo: WARD 
QNG taught ihoronghiy by Post, ın eare, and Privately, 


PROF, LOISETTE, 37, Now Oxford Street, London, W.O, 


UNIVERSITY COLLEGE, LONDON. 
CHEMISTRY FOR WOMEN. 


Dr. H. FORSTER MORLEY will give a Course of Theoretical and 
Practical INORGANIC CHEMISTRY; including the subjects cia longa 
for the Prel, Sci. and Int. B Se. ations, and also a Course o 
ORGANIC CHEMISTRY. The Introductory Lectures, on Siro toss 
al ata pm. ahd 9 am: respectively, are Fres; 


or particulars apply to 
TALFOURD ELY, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER r. 
Introductory at 4 pm. by Prof. E A. Schafe S, 
The Examinations for the Entrance Exhibitions wll ‘be held on SEPT- 


EMBER 28 and 
Piece olarships, Exhibitions, and Prizes of the Value of £800 are awarded 


ually. 
In University Coll ital over zooo In-patients and 30,000 Out- 
tients are treated ea duties year. T hirty-mx Ap ointments, s cighteen 
mg resident, as House-Surgeon, House Physician, and Obstetric Assistan: Sl 
&c , are filled up by competition during the year, bhd these, as well as al 
Clerkships and Dresserships, are open to Students of the Hospital 
without extra ron PAR Pr Š te 
Prospectuses wi information aa to Classes, rizes, &c., may 
obtained {rom the College, Gower Street, W. z 
G. V POORE S7 D., Doan of the Faculty. 
TALFOURD ELY, M A., Secretary. 


THE MASON COLLEGE, 
BIRMINGHAM. 


SESSION 1885-86. 
FACULTIES OF ARTS AND SCIENCE 
The SESSION COMMENCES on THURSDAY, October 1. 
Ali Departments of the ee are open to both sexes on the same terms. 
RY ain arrangements are made for the convenience of Ladres 
containing full information as to the Admission of Students, 
Galea of Instruction, Fees, Entrance and other Scholarships, &c , are now 
ready, and may be had from Messrs. Cornisu, New Street, Birmingham, 


price 3a. (by post 414 ) 
GEO. H MORLEY, Secretary. 


THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 
SCHOLARSHIP IN CHEMISTRY OF £30 PER ANNUM. 


An Examination for this Scholarship will be held early in October. Candi- 
dates must either have studied Chemustry two years in the College, or they 
may be BSc of London, or Associates of the Institute of Chemistry. 
“Aglcalion toġe madg before October x to 

GEO. H. MORLEY, Secretary. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will o on THURSDAY, October x, with 
an Introductory Address by Dr J. FOWLER, M 
The Medical School, which has lately been considerably enlarged, provides 
the most com, lete means fø the education of Students preparing for the 
Universi midon, the Colleges of Physicians and Surgeons, and the other 
Li Two Eitranoe Scholarships of the annual value of 425 
eand £20, Bett for two y: and an Entrance Science Scholarship 
e £50, will be competed. for, n SEPTEMBER ag and fojlowing days. Special 
arrangements or the convenience of Students. Further 

















information may aind from the Dean or the Resident Medical Officer 
at the Hospital é e 
$éNDREW CLARK, Dean. 
® . 
o s . . 


LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awardedat the FISHERIES EXHIBATION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 


who has last week sent to his subscribers Zoothamniom arbuscula, vith? 
ipti He has also sent out Cristàtella mucedo, 
a fener Cordylophora lacustris, Lacinular a 
Spiruling, Volvox globator; also Hydra 

Amosba, Vorticella, ee and other Specimens for (Huxlep god Martin’ w) 
Biological Laboratory work. 

Weekly Announcements will be made in this plage of Organisms T. B, is 
supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubesin course af Six Months for Subscription of LI 18. 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each, 


VICTORIA UNIVERSITY, 
UNIVERSITY COLLEGE, LIVERPOOL. 
SESSION 1885-86 commences OCTOBER 5 

Complete Curriculum provided for Victoria University r Degrees in 
Medicine, Arts, and Sctence 
Students also prepared for London University, Cambridge Higher Local 
and other Examinations 
Physical, Biolo, ogical, and Chemical Laboratories, 
Assistance in cal Laboratory Work ath aie Demonstrators under the 
S intendence of the Professor of the D 
ll Classes, except Medical, open to Male ma Temale Students of 16 and 
upwards. Students admıtted on thew 16th year, subject to Preliminary 
ae 
vening Lectures as and Classes, beginning October t2, open to all-comers 


on neni of 6s 
me rospectus beer on application to the COLLEGE REGISTRAR. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 


SOUTH KENSINGTON AND JERMYN STREET. 
Dean —Prorgssor T, H. Huxrey, P.R.S. 
SESSION 1885-86 
From the rst October 1885, till about the middle of June 1886, the Labora- 
tories will be open to Students ın the following Sciences :-— 


CHEMISTRY AND AGRICULTURE. 








MECHANICS AND MECHANICAL DRAWING. 
METALLURGY, MINING, AND ASSAYING, 

The following Courses of Lectures will be given during the Session ‘— 
Physics, Professor or Guthrie, FRS, 1st Octa 188 ' Prnndpler of Agnculture, 
J; Waghtson, Esq ist Oct. , Biology, G ” Howes, Esq, rst Oct. , 

etallurgy, Professor Chandler Roberts, F.R $S, and Oct ; Elementary 
grganie and Ino c Chemistry, Professor T. E. Thorpe, S., and 


Mining, Pro: Ane Warington Smyth, F Pi N oth Noy ; Astronomi- 

Tpha Norman Lockyer, Esq, F.RS,1 Sale 1886 ; Elementary 
Ehio ea J Non Judd, F.R ot zsth Feb’; and Palontolo 
G B. Howes, Eegi * 15th Feb ; Botany, D. H. Beate E, 15th Feb. 

Advanced O Inorgani c R. Japp, F R S, i 


FCS, rsthFeb ; * sineralogy, F. Rutley, E oth March 
A Odas of Mine Surveying, conducted Eey B. H. Brough, will begin 
on the x5th Feb , 1886 

In addition to the above, Lectures will be given in the Chemical Depart- 
ment by Drs. Hodgkinson and Percy Frankland, 

For further particulars apply to the RucistRar, Normal Sghool of ae 
South Kensington. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
The NEXT SESSION yill BEGIN on TUESDAY, October 6 
Students are specially for the Arts and Science Examinations of the 
Unversity of London ‘ution Fee (including all Lecture Courses) £10 
Physical, Chemical, or Biological Laboratory Fees from Three Guineas 
per Session of Three Terms e 
For farther information apply to È 
IVOR JAMES, Registrare 


Cardiff, August 25, 1885 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 


ABERDARE HALL, CARDIFF. 
To Open on OCTOBER 5 for the accommodation ofghe Lady Students 
atten the University College of South Wales and ee ie 
Fee, £40 For information as to Scholarships apply to the 
Hon Pnnapal, the Honourable ISABEL BOUCE, Baie Jountain 
Ash Tuton Fee at University College, 410. Courses arranged for the 
London University Examinations. 











With numerous Illustrations, Crown 8vo, 3s. Gd 


POLARISATION OF LIGHT. By W. 
SPOTTISWOODE, LL.D.,late President of the Royal Society, &. 
New Edition. [Nature Series 

MACMILLAN & CO., LONDON. 


Sept. 10, 1885] 





CITY AND GUILDS OF LONDON 
INSTITUTE 


FOR THE ADVANCEMENT OF TECHNICAL EDUCATION 
Presipent—H.R H. the PRINCE of WALES, K.G. 


Vicg-PRESIDENTS ; 
The Right Hon, the EARL of SELBORNE, F.R.S., Chairman of the 


sik FREDERICK BRAMWELL, F.R S., M Jast.C. E., Chairman of the 
ommitti hd 
SIR SYD H. WATERLOW, Bart, MP, 
JOHN WATNEY, F.S.A. § 
. P SAWYER Honorary Secr taries. 
OWEN ROBERTS, MA, 


CITY AND GUILDS OF LONDON 
INSTITUTE. 

CENTRAL, INSTITUTION, EXHIBITION ROAD, 

Course of Technical Instruction for Engineers, Manufacturers, and 

Teachers under the direction of Prof. Henria, LL D , F.R S., Prof. Unwin, 
M Inst.C E., Prof Ayrton, F.R.S., and Prof Armstrong, Ph D , F RS. 

lhe Clothworkers’ Scholarship of 460 for three years, the Siemens 

Memonal Scholarship of £50 for three years, anil two Mitchell areca 


Treasurer. 





S.W. 


of £30 for two one with fiee education, will be awarded on the ts 
of the Entrance or Matriculation Exxamunation, to be held on TUESDAY, 
September and on the three following days. 

the SESSION COMMENCES on T DAY, October 6 


For further particulars, and for the programme of instruction, apply at 
Exhibihon Road, S.W , or at Gresham Colees, EC. 


CITY AND GUILDS OF LONDON 
` INSTITUTE. 


FINSBURY TECHNICAL COLLEGE. 

DAY DEPARTMENT for Students not under 14 years of 

The College Courses provide Technical Instruction for Me: ical and 
Electrical Engineers, Technical Chemists, Bulders and Cabinet-Makers, 
Fee for the n, natin of Laboratories and Workshops, £9 Four 
Saidin Company sadontsbipa of ao for two years, om Marene! Scholar- 
ships of £30 for two years, an e Ho olarship of £20 for two years 
wih Free Education) will be awarded on the result of the Entrance 
0 n, which will take place on THURSDAY, October 1, at roa m. 
The SESSION COMMENCES on Monday, Octo 








For farther culars apply at_the College, Leonard Street, City Road, 
E.C. ; orat llege, 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


c FINSBURY TECHNICAL COLLEGE. = 
EVENING DEPARTMENT for Apprentices, Journeymen, Foremen, 
aad vies Testucticn la Mebel can Eerie aseaine, Teima 
Prey Weeks Carne? Cabine maing aor doy Pai Builders’ and 
umber’ Wor ntry and Joinery, Bri n 
Fees from 6s. to por for the Session, inclusive of Pabersicates and Work- 


shops 
Apprentices are admitted at half the ordinary fees y 
For further particulars apply at the College, Leonard Street, City Road, 
E.C. ; or at Gresham College, EC, 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


SOUTH LONDON SCHOOL OF TECHNICAL ART, 
xaa and 124, Kennington Park Road, S, E. 

Classes in Modelling, Design, Drawing and Painting from Life. Wood 
Zogranng, China Painting, and Art Metal Work. Commencing on 
TUESDAY, October 6. 
culars apply at ras, Kennington Park Road, S.E., or at 
Gre8ham College, E C. e 


CITY- AND GUILDS OF LONDON 
INSTITUTE. 


TECHNOLOGICAL EXAMINATIONS. 


The NEXT EXAMINATION will be held on May 26, 1886 ‘Teachers 
desiringeto form Classes should apply at once to the Directorat the Offices of 
the Ingtitute, Gresham College, E.C., or at Exhibition Road, S W., from 
whom particulars of all branches of the Institute’s work may be obtained. 

m PHILIP MAGNUS, Director and Secretary 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


HYDE FARE CORNER, S.W. 


The WINTER SESSION will commence on THURSDAY, October 1x, 
with an Introductory*Address by TIMOTHY HOLMES, Esq., F.R.CS., 
at4pm. A nal Stan of the School and further information may be 
obtained by personal application between 1 and 3 p m, § or by letter addressed 
to the DEAN at the Hospital. 


MICROSCOPY.— MICRO-NATURAL 
HISTORY (ZOOLOGICAL AND BOTANICAL) and the ALLIED 
SCIENCES —On October 1 will be Published and sent Post Free for 
Two Stamps, W. P. Collins's New Catalogue of Books (mostly Second- 

Scientific Libraries Purchased and Books taken in Exchange 
W P, COLLINS, Science Bootes 157, Great Portland Street, 
adon, W. 
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OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
R SESSION 1885-86 ; 


I, DEPARTHENT OF ARTS AND Law. 
II. DEPARTMENT OF SCIENCE AND ENGINEERING. 
tes for admassion in these Departments must not be under 14 Years 
of Age, and those under x6 will be required to pass an ce Examination 
in English, Anthmetic, and Elementary Latin, to be held On October 2. 
ILI. DEPARTHENT oF MEDICINE AND SURGERY (including the Dental and 
tical Courses). 
Students are requufd before entering to have passed either the Entrance 
tion ın Arts, or the i Egamination in the Victoria Uni- 
versity, or some other Prelimmary Examination prescribed by the General 
Medical Council 
IV DEPARTMENT For Women (223, Brunswick Street). Particulars of 
Scholarships tenable in this Department are included in the prospectus 
The SESSION in DepartwenrTs 1, I1., and IV. will commence on the 6th, 
and in III. on the rst October. 
V EVENING CLASSES. 
The SESSION in DEPARTMENTS I., JI, and IV. will commence on the 
Sth ın III. on the rst, and in V. on the rath October. 
of the several Departments, and of Entrance Exhibitions and 
Scholarships ın number, and 


14 
annum) may çi obtained at Mr. Cornisn’s, Piccadilly, 
they will be forwarded from the College on application. 


HENRY WM. HOLDER, Registrar. 


CHRIST CHURCH, OXFORD. ° 


On December 5 thero will be an Election to a Scholarship in Natural 
Science Fanaa will be set in Biology, Physics, aud Chemistry, bat 
will be given for proficiency Biology. A second Scholar may 
elected, preference in this case being given for proficiency ın Pima 
Candidates will be required to show that they possess such knowl of 
Classics as will enable them to pass R ons, they must not have 
exceeded the ago of nineteen on the day of Election. Each Scholarship is of 
the annual value of £80; it is tenable for two years, and will be renewed for 
a further period, should the Governing Body be satisfied with the industry 
and good conduct of the Scholar. 

Candidates wil call on the Dean at 9 30 am on TUESDAY, November 
24, with Certificates of the day of their birth and of good conduct, and the 
Examination will begin in the Hall at roam. For any information 
apply to Mr. R. E. Baynes. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1884-86 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by A. O. MacKELLAR, 


$ Ch., at 3 pm 
O ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for competition. 
The Examination will be held on the sth, 6th, and 7th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology, at 


the option of Candidates, 

ial Classes are held throughout the year for the “PRELIMINARY 
SCIENTIFIC” and ‘INTERMEDIA’ M.B.” Examinations of the 
UNIVERSITY of LONDON 

All Hospital Appointments are open to Students without extra chargo. 

Scholarships and Money Prizes of considerable value are awarded at the 

essional Examina as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years; also for 
Dental Students and for Qualified Practitioners, 

Several medical practitioners and private families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in the Secretary’s office 

ectuses and all particulars may be obtamed from the Medica] Secre- 


, Mr. GEORGE RENDLE. 
as W M. ORD, Dean. 


varying ın value from £12 to £100 per 
Manchester; and 








THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 
The SESSION 1885-6 will COMMENCE on THURSDAY, October x, 


1885. 

As the College will be in course of enlargement there will be no Public 
Distribution of Prizes this year. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £3 and 

20, will be offered for competition at the end of September to new Students. 

‘ees for Lectures andẹ Hospital Practi Guineas®in one payment, or 
roo Guineas in three instalments All Resident and other Hospital appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. Resident Appoint. 
ments consist of Five House- Lina pier Five House-Surgeoncies, One 
Accoucheurshi d One Receiving Room Officer. Two Dressers and Two 
Maternity Pupils also mside in the Hospital. Special Classes for the Pre- 
limi cientific and Intermediate M.B. Examinations of the University 
of Tondon, and for the Primary and Pass Examiffations for the Fellowship 


of the Royal College of Surgeons of England are held throughout tye year, 
Practice. 


Special entries may be made for Medical and Syggical 
Se eee ee 

wi of the is, an etropolitans Metropolitan ct, 

East London, and AE aape Railways have Stations muhin a minute’s 


walk of the Hospital and College. 
For prospectus and particulars apply personally or by letter to 
Mile End, E. . MUNRO SCOTT, Wayden. 
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IMPORTANT NEW SCIENTIFIC BOOKS 


PUBLISHED BY 


SWAN: SONNENSCHEIN AND CO. 


THE WANDERINGS OF PLANTS AND 
ANIMALS VICTOR HEHN. 

This important is full of learned and curious research into the History 
of the Migrations of Cultivated Plants and Domestic Animals from their 
home in Asia to Greece, Italy and the rest of Europe. Thick 8vo. cloth 
gilt, 16s. [Nearly ready. 
ELEMENTARY TEXT-BOOK OF ENTO- 

MOLOGY. By W. F. KIRBY (Brt. Mus} Large square 8vo, 


CLARENDON PRESS LIST. 


MATHEMATICS AND SCIENCE. 


° 
ELEMENTS of PROJECTIVE: GEO- 
METRY. By LUIGI CREMONA, For. Memb. R-S. Lond , Professor 
of Mathematica in the@University of Rome ‘Translated by CHARLES 
LEUDESDORF, M.A, Fellow of Pembroke College, Odd. Demy 
8vo. price r25 6a, [Just published, 


ELECTROSTATICS. Being Vol. l. of the 


Mathematical Theory of Electricity and Magnetism. By H. W. 
WATSON, D Sc, F RS. formen Fellow of Fiir 


















nity College, Cam- 
handsomely bound, with over 650 Drawings, 15s. LT krs day. bridge; and S H BURBURY, M A., formerly Fellow of St, John's 
“It is in fact, a succinct Encyclopadia of the subject. Plain and per- College, Cambridge. Demy 8v0 , tos 6d. z PAAA 
spicuous in language, and ly illustrated, the insect must be a rare one 
indeed whose genus—and perhaps even whose species—the reader fails to A TREATISE on ELECTRICITY and 
determine without difficulty . .. The woodcuts are so admirable as almost MAGNETISM. By JAMES CLERK-MAXWELL, M.A., F.R.S. 
to cheat the eye familiar wath the, ects presented into the belief that it is Second edition, 2 vols. demy 8vo. £1 x18. 6d. ; 
axing u e colours w. t knows 80 w kaa vani entomo- 
fou l obtain Mr, Kirby’s fine volume as a handy book of reference, | An ELEMENTARY TREATISE on 


the student will buy it as an excellent introduction to the science, and as an 
absolutely trustworthy teat-book.”— Knowledge. 
ELEMENTARY TEXT-BOOK OF 


ZOOLOGY. By Profs. W. CLAUS (Univ., Jana) and ADAM 
SEDGWICK nu Coll, Camh.) With 706 New Woodcuts. 8vo, 


om. 
Sgcrion I.—Protoma to Insecta. grs. Sxcrion II —Mollusca to Man, 16s 

#6 ‘Phoroughly trustworthy and serviceable, and very well got up The 
706 beautifully clear and most judiciously selected woodcuts enhance the 
value of the book incalculably, and there can be little doubt that it will be 
universally adopted as a text-book ”—A ¢henarm. 

“A most masterly introduction to zoology, containing as rich a supply of 
woll-drawn figures as man could desire. ”—Zoologist 
ELEMENTARY TEXT-BOOK OF 

BOTANY. By Profs. W. PRANTL and S. H. VINES, DSc MA 


ollow and Lecturer of Christ's Çolleg Cambridge). Fourth Edition 
188s]. 275 Woodcuts. Demy 8vo, oth, or. © f 
cloth, gilt, 16s. 


Thick Demy 8vo, 2 
A BIBLIOGRAPHY, GUIDE, AND 
INDEX TO CLIMATE. By ALEX. RAMSAY, F.G.S. 
“Tho plan bas been to thoroughly search each r or work, and arrange 
ifa ot under specific classi ed headings ’ systematsation thus 


arranged tbat eny parnioalar fio is at once accessible . .. Each author is 
allowed to state bls own views ... The indices are very complete. A 
most valuable addition to every scientific, public, or reference-I1 aod 
Saturday Review 


“Te forms a large volume of 500 pages, and tabulates a vast mass of 


interesting and valuable matter bearing on Meteorology. .. . Great research 
is exhibited” T tier. logy 


SWAN SONNENSCHEIN AND CO,, 
PATERNOSTER SQUARE, 


KIRKES PHYSIOLOGY. 
Eleventh Edition, Revised, with 500 Illustrations. Post 8vo. Price 14s. 
KIRKES’ HANDBOOK OF PHYSIO- 
LOGY. Thoroughly Revised and Edited by W. MORRANT BAKER, 
F.R.C.S., Lecturer on Physiology, and eon to St. Bartholomew's 
Hospital} and VINCE RMER S, M.D. Lond, 
Demonstrator of Physiology at St. Bartholomew's Hospital. 


JOHN MURRAY, Albemarle Street. 
EIGHTH EDITION. 


DESCHANEL’S NATURAL PHILOSOPHY. 


Translated and Edited by J. D. EVERETT, F.R.S., 
Professor of Natural Philosophy in the Queen’s College, Belfast. 
Eighth Edition, Revised throughout, and Additions inserted, bringing it up 


to the Present Time, Illustrated by 78g Engravings on Wood and 
3 Coloured Plates. Medium 8vo, Cloth, 18s. ; also in Parts, Limp Cloth, 


ELECTRICITY. By the same Author. Edited by Wuru 
GARNETT, M A. Demy 8vo. 7s. 6d. 


A TREATISE on STATICS. By G. M. 

MINCHIN, M A , Professor of Applied Mathematics, R.LE College, 

s H Third Edition, Corrected and Enlarged. Vol I. ‘Tho 

EQUILIBRIUM of COPLANAR FORCES. Demy 8vo. cloth, 9s. 

(Vol, If. jn Che prenti 

Judging from the execution of the present volume the work will, in its 

completo form; be by far the best treatise on statics that has appeared in the 
English language.” —New York Nation. 


UNIPLANAR KINEMATICS of SOLIDS 
and FLUIDS. By the same Author. Crown 8vo. 74. 6a. 


CHEMISTRY FOR STUDENTS. By A. 


W_WILLIAMSON, Phil Doc, F.R.S., Umversity College, Londi n- 
A Now Edition, with Solutions. Extra fcap. Bvo, 8s. 6d, 


EXERCISES IN PRACTICAL CHEMIS- 
TRY. Vol. I., Elementary Exercises, By A. G. VERNON HAR- 
COURT, M.A, and H. G. MADAN, M.A. Third Edition, Revised. 
Crown 8o., 9s. 


TABLES of QUALITATIVE ANALYSIS. 
Arranged by H. G. MADAN, M.A. Large ato, paper covers, 4s. 6d. 


TEXT-BOOK of BOTANY. Morphological 


and Physiological By Dr. LIUS SACHS. Second Edition. 
Edited, with an Appendix, by S. H. Vines, MA, Fellow and 
Lecturer of Christ’s College, Cambridge. Royal 8vo, half Morocco, 


gis. 6d. 


COMPARATIVE ANATOMY of the 


VEGETATIVE ORGANS of the PRANEROGAMS and FERNS. 
By Dr A DE BARY. Translated and Annotated by F, O. BOWER, 
MA BL S., and D, H. Scorr, M.A., PhD., F.L.S, Royal 8vo. 


for enthusiastic praiso from all botanista,” ——A thenau. 
“ Undoubtedly the best text-book ın the language.” —A cademiy. 


A TREATISE on RIVERS and CANALS, 


relating to the Control and Improvement of Rivers, and the Design, 
Construction, and Development of Canals. By L. F. VERNUN 
HARCOURT, M.A, M.LC.E. Two Vols. (Vol. I., Text; Vol. IL, 
Plates.) 8yo., ars. 


® ° J 

HARBOURS AND DOCKS: their Physi- 
cal Features, History, Construction, @qupment, and Maintenance, with 
Statistics as to their Commercial Development: By te same Author. 
Two Vols, with Plates Demy 8ro., cloth, a54. 

“ The subject is an extensive one, but the writer appears to have mastered 
the whole of it. . . and his conciseness is as remarkable as his exhaustive 
and thorough treatment... . By readers belo to the profession (the 
work) will probably be regarded as a terse encyclopmdia of theehighest 
value” —Sainrday Review. 5 


ger 
“ 








45, London: HENRY FROWDE, Clarendon Press Warehouse, 
Part I—MECHANICS, HYDROSTATICS, and PNEUMATICS. Amen Corner, E.C, . 
Part III ELECTRICITY, MAGNETISM. MINERALS AND STONE 
Part IV.—$OUNP and LIGHT. IMPLEMENTS ` 

London : BLACKIE & SON, 49 and 5o, Dld Bailey. > 





MR. BRYCE-WRIGHT begs to call the agtention of his Clients and th 
Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
Elementary llections of Minerals, Fossils, and Rocks from £1 upwards. 


N.B.—These Collections obtained the Prise Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION, 
s BRYCE-WRIGHT, 
Mineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders,&c —C HERBERT, Enghsh and Foreigi Bookseller, 319. 
Goswell Road, London, E C Catalogue free omrecerpt of two stamps, 
Libraries, Old Books,and Parchment purchased. 

o—— 





In Fcap 8vo, Price 4s. 6g. 


Ad . 

ELEMENTARY LESSONS IN THE 
SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER, 
F.C.S., M R.A.C, Examiner in the Principlés of Agriculture under 
the Government Departhent of Science, sometime Professor of Agri- 
cultural Science Universivy College, Aberystwith. 

` MACMILLAN & CO. London. 


—- 
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NATURE 


exlix, 


SUBSCRIPTIONS to “NATURE” SANDERSON & Co., 


Velly o ice 63,8 a4 a eo 8 28 o 
Half-yearly Bs vials enet 8 eee 14 6 
. Quarterly, aa. ¥ os 7 6 


To the United States, the Continent, and all places 
within the Postal Union :-— 


4. d 
Yearly. . me... ee wea .. 30 6 
Half-yearly ep eels .. I5 6 
Quarterly vee oe 8 0 


- CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd. per pins after. 
$. 


. a 

One-Fighth Page, or Quarter Column . . . 0 18 6 
Querter Page, or Half a Column +. II5 0 
alfa Page, or a Column ........ 350 
Whole Page . 2. ee 0 ee ee eee 6 60 


fost Office Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFoRD STREET, STRAND, W.C. 


. Sole Inventors of the Solid Copper Tipe 
LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joints, 2s supplied by themto HerMajesty’ 

Government and the Colonies ; the Italan Government, the Argenune Re- 

public, and other Foreign Governments ; the Royal Cougygf Justice, Strand, 
_ _ the Houses of Parbament, &c. 

The Jury Commission, acting on the Reports of the International Juries of 
the Heaith Exhibition, have awarded a Bronze Medal in Class 26 to Messrs. 
Sanpmxson & Co. Ér thar Solid Copper Tape Lightning Conductors in 
Continuous Lengths, without Joints, and ofgHigh Conductivity Copper. 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 


6 DRAWERS, 20 INCHES HIGH 





218. 


I0 ” 39 n ” 458. 
8 ” 26 n” ” 288, 
12 ” 39 ”? 528. 


” eee se n 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, ° 
78, NEWGATE STREET, E.C. 





WESLEY COLLEGE, SHEFFIELD. 


(AFFILIATED TO THE LONDON UNIVERSITY, 1844.) 


GOVERNOR AND CHAPLAIN 
HEAD MASTER ves 

SECOND MASTER iva ee 
First CLASSICAL MASTER ... 
First MATHEMATICAL MASTER 


Rev, W. H. DALLINGER, LLD., F.R.S., &c., &c. 
.. H. M. SHERA, Esq., M.A., LL.D. 
, JAMES SHEARER, Esq., M.A. 
.. D. J. HUNT, Esq., M.A., late Scholar of Jesus College, Oxon. 
vis .. THOS. HUGH MILLER, EsQ., B.A. ( 
And TWENTY ASSISTANT MASTERS and PROFESSORS. 


rangler) Camb. 


In addition to Classical, Mathematical, i ee and Commercial Subjects, BIOLOGY, PHYSICS, and CHEMISTRY, the 


Modern Languages of Europe, Hebrew an 


Synac, Vocal and Instrumental Music, and Drawing are taught by Accomplished 


Professors. 
The Rev. W. H, DALLINGER, LL.D., F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE ; and gives 
Weekly Lectures and Class Instruction in PRACTICAL ZOOLOGY, BOTANY, &c. 
CHEMISTRY is taught by R. W. LANCASTER, Esq., B.A. (1st Class Nat. Science), Christ Church, Oxford ; and a Course 
of LECTURES on PHYSICS is delivered each Term by A. H. ALLEN, Esq., F.C.S. SCHOLARSHIPS sre AWARDED, 


worth, in the 
The JUNIOR SCHOOL is in excellent efficiency. 
TRAINED Masters. 


egate, 300/, a year, DRAWING is taught by JOHN THOS. COOK, Esq., Head Master Sheffield School of Art. 
Permanent Staff, T. S. COX, ESQ., B.A. (London), and three other 
CHEMISTRY, R. W. LANCASTER, Esq., B.A. (Oxon); MUSIC and SINGING, E. H. 


MIDDLETON, Esq., Bac. Mus. (Camb.) 


PROSPECTUSES may be obtained by Application to the GOVERNOR or HEAD MASTER. 
THE NEXT TERM WILL COMMENCE ON TUESDAY, SEPT. 22. 





Second English Edition with 7 dditions With 29: Woodcuts and 14 Plate 
(s Coloured), including Angstrom’s and Cornu’s Maps, 8yo. price 315. 6a. 
SPECTRUM ANALYSIS 
In Its Application to Terrestrial Substances, and the 
Physical Constitution of the Heavenly Bodies, 

Famiharly explained by the late 
Dr. H. SCHELLEN. 


‘franslated from the Third Enlarged and Revised German Edition 


and CAROLINE ZASSELL. Edited, with Notes, by Capt. W. pz W. 


RE, F.RS. 
London. LONGMANS, GREEN & CO 
Price One Shilling. 
GEOMETRY AND GRAVITATION. 


a 
e 


ANE 
NEY, 








BY 
ALFRED JUKES ALLEN. 

L—Orbital Motion. 

e IL.—Attraction of a Sphere. 

‘All who wish to see the operation of the law of gravitation lucidly ex- 
plained by geometrical methods should get this Tittle book. «+. The term- 
mology is of the latest "— K7 ee 

SAMU HARRIS & CO., Publishers, s, Bishopsgate Strest, E.C 
ABRAHAM KINGDON, Finsbury Street, E.C. 


Second Englis& Edition, Royal 8vo, Price 28s. 
SENSATIONS OF TONE 
AS A PHYSIOLOGICAL BASIS FOR THE THEORY OF MUSIC. 


By HERMANN L. F. HELMHOLTZ, M.D., 
Professor of Physics in the University of Berlin. 
Second Enghsh Edition Translated, Thoroughly Revised and Corrected 
rendered conformable to the Fourth and last Edition of 1877, with 
numerous Additional Notes anda New Additional Appendix, bı own 
Information to 1885, and especially adapted to the Use of M Srudénts, 
Fee eee on Wood and ta Penagos ig Musical Notes 
With 68 res Engraved on Woo es in o! 
oP ondon: LONGMANS, GREEN, &. . P 








MATHEMATICS (London and Suburbs).— 


Students attended (at their own homes if they so prefer) by a High 
Wrangler, ‘Crin. Coll, M A. and F.R.S., on very reasonable terms.— 
X, 9, Dorville Road, Hammersmith, W 


EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Shde of Zoophyte, with tentacles 
out, in he special manner so well known to his numerous oe 





t 

Plumularia similis see sa o» (post-free) a 8 
Also, quite new :— 

Gorgonia verrucosa (polype stained) 5, 

Podalırus typicus (Spectre Shrimp) ,, Iı g 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [s03 


MINERALOGY AND GEOLOGY, 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, &c , &c. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE aH eae ope 
PINK APOPHYLLSTE, CHESSYLITE, EME 5 MATRIX, 
PYROMORPHITE (very RARE Form), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 
DORITES. e 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
aaa iets on Application. Hammers, Chiselg, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES 

BLOWPIPE CASES AND APPARATUS. Catalogues free. 
SAMUEL HENSON, `. 
277, STRAND, LONDON. 


. ` š posite N@rfolk Sreet. 
. 





. . » . 
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-. WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 





b OFFICES—II, QUEEN VICTORIA STREET, E.C. Worxs—Capsy HALL, HAMMERSMITH “Roan, w 
Lamps Fittings. Carbons. e Battery Suppljes. 
Dynamos, Switches. Wire. © Telephone Supplies. 
Accumulators. Safety functions. Instruments. Electrit Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


ap WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARK THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—zr0o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 











May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 188. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 
PRIZE MEDAL] HARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Reyal Institution of Great Britain, } EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 













Py OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post Bd. 
Ss. Wi. SEOD. 
In Oasks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl.Pts.* 4 
* Bottles charged 2/- zed doz., and allowed at the same rate if returned ; but they 
must the for with the ‘on m if ENS = 
the e mannier of the “S. N Stot; Şt te Breed auni kem the pling Yor and fe 
; it is, too, more hopped than Stout is erally; therefore, besides being very § 
ae ous, it is an excellent Tonic and particular. y suited for peas ladies nurEDg, or Ñ 
Bi e Z 
Pee Er n KRE a good at a go jed by Medical mens” tisa omni utritious” Tonic, & 
WALTHAM BRO BROTHERS, 
THE “HALF-GUINHA” ALE BREWERY, LONDON, 8.W. 
Now Ready, Medium 8v0, Price 21s. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA ‘MEDIGA. 
By T. LAUDER BRUNTON, M.D., D.Sc, F.R.S., * 
Fellow of the onthe College of Physicians ; Assistant Physician and Lecturer ‘on Materia Medica at St. Bartholomew's Hospital : 
Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the University of Edinburgh. 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, MaD., 
BOSTON, MASS. . ` 

“It is simply a mine of wealth both for students and Practitioner: It is thoroughly practical and thoroughly reliable, . .,, is 
undoubtedly the best treatise on the subject in the English language.” —British Medical ournal. 

‘The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts “and 
technical detgils, byt a scientific treatise worthy to be ranked with the highest productions in eaten either in our awn or any 
other language. - It is a book of study fdr the scientist and a work of reference for the practical physician.” —Lanece?. 

“A work which marks a distinct epoch, a fom wel wor in the history of medicine. It is not a mese compilation, . . . but 
iti 5 essentially a new departure breaking away from well-worn tracks into a new and almost unknown region. g — Medical Times 
an Gazette, 

e 
K BY THE SAME AUTHOR. Inthe Press, 
-DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
A S This work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
. D Demy 8vo. 
Bisp oS Ś MACMILLAN & CO., London. 
e 
s e . s 
. °. 
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SEGOND, EDITION, 
` “GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s, 7d. POST FRRE. 


A CATAYOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
e LONDON, W.C. 


The AUTOCOPYIST (from aos.) furnishes excellent 


BLACK COPIES 


in Li phic Style, of the ORDINARY WRITING (also Shorthand 
Arabic, &c ), Sketches, Music. Easy, Economical.—The AUTOCOPYIS? 
CO , 72, London Wall, London, 


J. ORME & 00., 
66, BARBICAN, LONDON. 












MANUFACTURERS 


AND 


IMPORTERS 


OF 


Seientifie Apparatus 


AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat, 


For full particulars write to the 
SOLE A CENTS— 


J. ORME & CO, Æ 
05, Barbican, London, E.C. Æ 


Complete Price List of Apparatus and 
-. Chemicals, 2s. 6d, 


TERTIARY FOSSILS FOR SALE—A 
very choice Collection of Eocene Fossils from Barton, Bracklesham, 
Stubbington, Isle of Wight, hgate, Sheppey, &c ; also a few Ples- 
stocene afd Uppe: Chalk, in the finest possible condition and 
including many rare and some undescribed species , in all about 800 to 

Species, in two Cabinets For particulars and to view (near 
don) apply in first t&tance to JAMES R. GREGORY, 88, 
Charlotte Street, Ytrroy Square, London 


SPECTACLES V. OPHTHALMIC 
IRREGULARITIES. 


wW JAAN, Ophthalmic tician, received the HIGHEST and 
ONLY AWARD granted for SPECTACLES in LONDON, International 
Exhibition, 186a 
Patronised by the most eminent Oculists and Medical Men. 
w. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. 
“ Remarks on Spectacles,” post-free. 











THE VICTORIA UNIVERSITY. 


THE OWENS COLLEGE CALENDAR 
forehe SESSION 1885-6 Price 35.3 by post, 32.64, 
Manchestet: J. E. CORNISH. London :"MACMILLAN & CO. 





THE CELEBRATED 











Is unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateurs 
use. Itrequiras no oll. Sharpen with a spittle or water, Putsona keen, 
3 edge; no humbug about this, Has stood the test of roo years, Cut 
in Hones for Axes, Hedge Kuivan Tarots, Penkniveg and Plane Irons, &c. 
Honourable Mention, Paria Exhibition, 1678; an. Bronre Medal, London 
International Exhibitign, 1884. Ask your Ironmonger or other retail house 
to get you one, and give my address ; if he won't, drop me a note, 


OHN C. MONTGOMERIE, 
Tam O'Shanter Stone Hone Works, ere, ‘Tarbolton Station, RSO, 
3 








OUNDS, SORES and 
ULCERS, If effectually rubbed on the Neok and Chest, it oures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


OPPERMANN BROS., 
17a, ST. JOHN STREET, LONDON, E.C. 


BRONZE MEDAL, 
Health Exhibition, 








Hi The OpPeRitANN 
wy INCANDESCENT 


LAMP, 
as. 6d, ench; all 
candle-powers. 
New Pocket Accumu- 
lator, complete with 
Button-hole Lamp, 
£r 1s. Post-free 
with Instructions, 
Temporary Installations. Price Lists, x Stamp ; Catalogue, 6d. [PLEASE 
MENTION THIS PAPER] Sample Lamps, 2s. 6d. post-free. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especially adapted for Teaching as supplied to Science 
ogies Art Department, and used by all Lecturers and Teachers in 
r Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists onapplication to— 
JAMES R., GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Established 27 Years in London. 


MINERALS AND FOSSILS; 


SINGLE SPECIMENS OR COLLECTIONS. 


EF. EH. BUTLER, 
Assoc. °R. Sch. Mines Lond., 
M.A, Oxon. and L,S.A. Lond., 

Suecessor to the late R. TALLING, 


180, BROMPTON ROAD, 


LONDON, S.W., ° 
Five minutes’ walk from the Natural History Museum, S. Kensington. 


CHEMICAL APPARATUS, Wholesale, 


Retail, for Colleges, Schools, and Chemical Works, New Catalogue of 
and soo clear II|pstrationa, post free, d —WILLIAM 
RM, x, Lothian Street, Edinburgh. A 
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OBJECTS FOR THE MICROSCOPE. 
K s d m ad. 
Pleurosigma macrum, very mre... ‘eae ae Se r -> 200 , Section of tail feather of young Starling in its follicle... ave aa 19 

Teus of Flea s eo ee aes os sie TS Jaw of Kitten, showing displacement of temporary, by development 
Fibrous Sulphate of Lime, ın motion for Polarıscope ED of permanent, too ie ae ae + si i an 3 90 
Parasite of Humble Bee vee ve ove š I Transverse section through whole foot of Fætus, very fine e. 3 6 
Hematophinus o Pr o 200 cy i ha-.d A i iss « 36 
Lung» and ovi of, Spider é a o Larva of Antlion, Ceyl, sà ane ss w Ja ma 200 
Anatomy ofa Peak, 9 pieces on one Shde a4 Fossi human Bone (EMaatoupe) on ma e we I6 
Root of Duckweed with sheath ... MA ‘ 1 2 ° Very beautiful arran Shdes, compo ed of Wheels of Chirodota, Diatoms, 
Spirogyra in conjugation, stained ... aes à 2 1 6° Anchors, and Pilates of Sysapta Butterfly, Scales, &c. These Slides 
Antheridia of Moss, Mnrum howum 16 | exceed in beanty anything pev.oaily offe o the microscopical world 
Volvox globator, stained... an A x 6 and are specially sustable as Exhivition Shdes for Soirées, &c. Prices, 


Firefl m ‘Trinidad ai ise oe P P see » 20 58, 75 6d., ros. 67., 16¢ ars, and ass, 
NEW CLASSIFIED LIST of OBJECTS, 1.1:!uding the recently acquired Stoc of Mr. E WHEELER, late of Holloway. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
Either of the above sent post free to any part of the world, on application to 


W. WATSON & SONS, OPTICIANS TO HER MAJESTY'S GOVERNMENT, 
318, HIGH HOLBORN, LONDON, W.C. ee 


THE “EXCELSIOR ” THE NEW PATENT 






















Y U RA oo 
7 i 3 yo OH A 
is >. 4 > OF t ri e 


ELASTIC, WITHOUT INDIA-RUBBER. 
PATENT SPIRAL SPRING. -. 


SOLD BY ALL HOSIERS AND DRAPERS. 


ase THE “OTTO” GAS ENGINE Enne somes 


CONSUMPTION of GAS guaranteed to Q _S 
be 25 to 75°/, less than ANY other Hala Ad 
Gas Engife per brake horse-power. 


CROSSLEY’S PATENT TWIN “OTTO” ENGINES 
Impuise every Revolution, 
The steadiest running Gas Engine yet made, 
CROSSLEY’S PATENT SELF-STARTER 
è The Safest, Simplest, and Best. TOE 


e 
CROSSLEY’sS NEW VERTICAL“OTTO” ENGINES oad mi : 
è s Requiring little Ground Space Sisam Daaa t 
2 ere OVER 16,000 DELIVERED. 
CROSSLEY BEOS., Limited, Manchester. spror $ H.P. OTTO ENGINE INDICATING UP TO 2 H.P, 


London: 24, Poultry, E.C. Glasgow: 19, Renfield St. LARGELY USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT. [s18 
—e ib- 
Printsd by Ricuard Cay AND Sons, at 7 and 8, ‘Bread Street Hill, Queen Victoria Street, in the City of London, and Publish 
MACHTLLAN AND Co, at the Office, 29 and a ones Street, Covert Garden —THORSDAT, September 10, 7885. ed by 
. 
s e is 


PATENT SPRING MATTRESS, AWARDS: WOVEN WIRE MATTRESS. 
kd TEN Sear 
PRIZEMEDALS, 
FOURTEEN 
CERTIFICATES 
oF MERIT 
-n Taz The leading peculianty of this Mattress is the unique com- 
The principle of arrangement permits the tree movement ‘t Excelsior bination of a woven wire central portion with helical 
of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, giving 
of complete isolation of each, and effectually prevents « Matlock?’ 2dvantages possessed by no other make. e helical 
dspresston in the centre, springs obviate the tendency in all woven wire mattresses 
c- - BED-RESTS to become hollow and so cause sleepers to roll into the 
Tae “EXCELSIOR” & “MATLOCK” COUCHES, mul Le of the bed. 
Retall from Cabinet Makers, Upholsterers, &c. Tilustrated Desc: CH Circulars and Price Lists from 
ORLTON & DUGDALE, MANCHESTER. tery 


CH 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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Te MICROSCOPISTS, i 
ASTRONOMERS, OUR EYES. 

SURGEON DENTISTS. OW TO USE OUR EYES, AND 

HOW TO PRESERVE THEM FROM 


INFANCY TO OLD AGE. 


| 
WITH SPECIAL INFORMATION azsout SPECTACLES 
THIRD EDITION, 
By JOHN BROWNING, 
F.RAS., F.R.M.S., &e. 
With 54 Intusrrations. Price rs.; Cloth, rs. 6d. 


Extracts from Notices of the First Edition —— 


«Flow to Use Our E ohn Browning, F.R.A.S., is a thoroughl 
practical l.ttle manual *-— Eya FA 





“Gives many a useful hint to those who enjoy good oyesight and wish to 
preserve it, and gives the advice of an oculist to thoss obliged to wear 
spectacles” — Paki Mali Gazette. 


THE SWAN LAMP 


AND FITTINGS may be purchased at CHATTO & WINDUS, FICCADILEY, LONDON, W. 
MAWSON AND SWAN'S STORE, 
31, FARRINGDON STREET, EC, & MOSLEY STREET, Sent freo for rx ad, by the Author, jom BROWNING, 
NEWCAS1LE-ON-TYN 63, Strand, London, W.C, 








° R. & J: BECK'S NEGRETTI AND ZAMBRA, 
NEW MICROSCOPE, SOLE MAKERS OF JORDAN'S (PATENT) 









i a SUNSHINE ‘RECORDER. 
T H E 5 T A R. - PRICE £3 Ios. 
A Waith a supply of Charts, 
PRICES. £ sd. a): he , NEG RETT1! 
Stand, with 1-in. Object- pax eon, op AND 
glass e oe test on. x BED LAMBRA, 
Stand, with r-in. and Lin. oy a = k Sciawrivic Instrua Makers 
Object-glasses ... ... ... 3°83 0 > | TO THE QUEEN, 


EEEN VIADUCT. 
Branches :—45, Cornhill; 
122, Regent Street, London. 


‘Ulustrated Description Post Free, 


Stand, with Rack and Pinion, 
coarse adjustment, 2 Eye- 
pieces, and 1-in. Object- 


glass... 0. 1. oe oe 8 8 1 Ma ER EA 
Full Descriptive Pamphlet sent on Larg? Tilustrated Oftalogue. . 
Application to R Tb Page 
R. wd, BECK, 68, Cornhill, London, E.C. |, 7000 Engravings 
Price gs. 6d. 
GOLD MEDAL y 
International Inventions Exhibition, 1885, Silver, Medal awarded TeS shifting 1885. 
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CITY AND GUILDS OF LONDON 
* INSTITUTE è 


FOR THE ADVANCEMENT OF TECHNICAL EDUCATION 
Prestpenr—H.R H. the PRINCE of WALES, K G. 


VICE-PRESIDENTS : 
The Right Hon. EARL of SELBORNE, F RS, Chairman of the 


SIR FREDERICK BRAMWELL, F.R S., M.Inst.C. E., Chairman of the 


Committee. . 
SIR SYDNEY H. WATERLOW, Bart., M.P., Treasgrer. 
JOHN WATNEY, FSA, 8 
~ P, SA R Honorary Secretaries. 
OWEN ROBERTS, MA, 


CITY AND GUILDS OF LONDON 
INSTITUTE. 

CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 

Course of Technical Instruction for Engineers, Manufac! and 
Teachers under the direction of Prof. Henri ILL D., FERS, Prof Unwin; 
M. Inst C.E., Prof. Ayrton, F.R S , and Prof Armstrong, Ph.D., F.R.S. 

The Clothworkers’ Scholarship of £6o for three years, the Siemens 
Memorial Scholarship of £50 for three years, and two Mitchell Scholars 
of £30 for two one with fiee education, will be awarded on the ts 
of the Entrance or Matriculation Examination, to be held on TUESDAY, 
September 29, and on the throe following days. 

$ SMSSION COMMENCES on TUESDAY, October 6., Yy 

‘or further particulars, and for the e of instruction, apply at 
Exhibiton Road, S.W., or at Gresham College, EC. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
FINSBURY TECHNICAL COLLEGE, 

DAY DEPARTMENT for Students not under 14 years of age. 

The College Courses provide Technical Instruction for Mechanical and 
Electrical Engineers, „Technical Chemists, Builders. and Cabmet-Makers. 
Fee for the Session, inclusive of Laboratories and Workshops, £9. ` Four 
Saddlery Company Stadentahips of o for two years, tour Mitchell Scholar 
ships of £30 for an ol larship of £90 for two years 
with Free Edu n) will be awarded on the result of the Entrance 

pire take place on THURSDAY, October x, at 10 a.m. 
The SESSION COMMENCES on Monday, Octo 


For further iculars apply at the Coll Leonard Stree City R 
E.C. ; orat resham College EC. oat se ec 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


FINSBURY TECHNICAL COLLEGE, 


EVENING DEPARTMENT for Apprentices, Journeymen, Foremen 
and others Instruction in M ical and Electrical Engineering, Technical 
Cerati Apphed Art, Cabinot-making, Metal Plate-work, Builders’ and 
Plumbers’ Work, Carpentry and Joinery, Bricklayi 
sh 





, 


, &e. 
Fees from ór. to gos for the Session, Inclusive BE Laboratories and Work- 
ops 
Apprentices are admitted at half the ordinary fees 





Bonet sham College, BG. College, Leonard Street, City Road, 
CITY AND GUILDS OF LONDON 


INSTITUTE. 


* SOUTH LONDON SCHOOL OF TECHNICAL ART, 
122 and 124, Kennington Park Road, S.E. 
E Classes in Modelling, Design, Drang and. Paliting from Life Wood 
zn ma Pain an mmen 
SA aa i oe 
or culars a at 122, Kemin Park Road, S.E. 
Gresham College, E C P7 : oe eee 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


TECHNOLOGICAL EXAMINATIONS, 

The NEXT EXAMINATION will be held on May 26, 1886 Teachers 
desiring to form Classes should apply at once to the Director at the Offices of 
the Institute, Gresham College, E.C , or at Exhibition Road, S.W., from 
whom particulars of all branches of the Institute's work may be obtained. 

PHILIP MAGNUS, Director and Secretary 


UNIVERSLTY COLLEGE, LONDON. 


‘The Scasion of the Faculty of Medicine will commence on OCTOBER x. 
Introductory Lecture at 4 pm. by Prof. E. A. Schafer, F.R.S. 

The Examinations for the Entrance Exhibitions will be heldon SEPT- 
EMBER 28 and 9% is R e 
a Scholarships, bitions, and Prizes of the Value Qf 4800 are awarded 

annually, 

In University College Hagpltal over 3000 In-patients and 30,000 Out- 

tients ‘are treated during year. -aix Appointments, eighteen 
pee! rata nge ang cian, a Obstetric Anaistazrt 

, are filled ‘up competnen during the year, and these, as well as 

Clerkshi: d Dresserahips, are open to Students Rof the Hospital 








without extra ee full informistite : 
Prospectuses wi information as to Classes, Prizes, & b 
obtained from the College, Goweg Street, W.C. 7 a as 
G. V. POORE M.D. Dean of the Faculty. 
A _ TALFOURD BLY, M.A., Secretary. 


LIVING SPECIMENS FORTHE MIGRQSCODE 


GOLD MEDAL awardedat the FISHERIES EXHIBITION to 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM eè 


who has last week sent to his subscribers Zoothamnium arbuscula, with 
drawing and description. He has also sent out Cristatella mucedo 


Alcyonella fungosa, Plumdlla Cordylophora la is, Lacinularia 
socialis, TLepisdora hyalina, Spirulina, Volvox meser tise By 
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's 
Biological Laboratory work. i . . $ 

Teray Announcements will be made in this place of Organisms T. B. is 
SEPP: g- 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubesin course of Six Months for Subscription of £118. 
or Twelve Tubes for 108. 6d. è 
Portfolio of Drawings, Eleven Parts, 1s, each. 


THE MIDDLESEX HOSPITAL. 

The WINTER SESSION will on THURSDAY, October r, with 
an Introductory Address by Dr. J. K FOWLER, M.A. . 

The Medical School, which has lately been considerably enlarged, provides 
the most complete mean» for the education of Students preparing for the 
University of London, the Colleges of Fbysicinns and Surgeons, and the other 

icensing Bodies. Pwo Entrance Scho! ips of the annual value of 45 
and £20, tenable for two and an Entrance Science Scholarship value 
$50, will be competed foron SEPTEMBER 29 and following days. Special 
arrangements are made for the convenience of Dental Students, Further 
information may be obtained from the Dean or the Resident Medical Officer 


at the Hospital. 
ANDREW CLARK, Dean. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1885-86 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by A. O. MacKELLAR, 


Esg: M.Ch., at ga 
Wo EN TRA ae SCIENCE SCHOLAR SHIPS of S100 and £60 
resp ; to rst- tudents, o or competition, 
aaen wal be held on the sth, 6th, and 7th of October, and the 
subjects will be Chemistry and Physics, with cither Botany or Zoology, at 
the option of Candidates, 

Special Classes are held throughout the for the ‘‘ PRELIMINARY 
S NTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. 7 

All Hospital Appointments are open to Students without extra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional tions, as also several Medals. g 3 

The Fees may be paid in one sum or by instalments. “Entries may be 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in ther second or subsequent years ; also for 
Dental Students and fur Qualified Practitioners. N 

Several medical practitioners and private familles residing in the neigh- 
buurhood receive durdents for residence and supervision, and a register of 
a ved lodgings is kept in the Secretary’s office. 

‘Brospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GEORGE RENDLE. i 

W M. ORD, Dean. 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


HYDE PARK CORNER, S.W. 

The WINTER SESSION will cortmence on THURSDAY, October y, 
with an Introductory Address by TIMOTHY HOLMES, Esq., F.R S 
atg4pm A P of the School @hd further information may be 
obtained Ey personal application betwece rand 3 p m. ; or by lefter addrossed 
to the DEAN at the Hospital. 


ROYAL AGRICULTURAL SOCIETY OF 


ENGLAND. - 
AGRICULTURAL EDUCATION. e @ 

The Examination of Candidates for the SOCIETY'S JUNIOR SCHO- 
LARSHIPS, value £20 each, will take place simultaneously in the Societys 
Rooms and at the Schools from which Pupils are entered by the Head 
Master on NOVEMBER rto and xx. 

Entries close on OCTOBER. i 

Copies of tho Regulations may be had on Spplianon to . 

12, Hanover Square, London, W. «M JENKINS, Secretary. 


THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. ” 
SCHOLARSHIP IN CHEMISTRY OF £30 PER ANNUM. 
An Examination for this Scholarship will be held early in October. Candi- 
dates must either have studied Chemistry two years in the College, or they 
may be BSc. of London, or Associates of the Institute of Chemistry 
Application to be made before October x to 
GEO. H. MORLEY, Secretary. 
nE e 


BOOKS (Secondhand), Miscellaheous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, E.C. logue frea onreceipt of two stamps 
Libraries, Old Books,and Parchment purchased. 











Lectures 
. Ph Professor Guthrie. ERS, gat Oct a 7885 
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NORMAL.SCHOOL OF SCIENCE AND 
N ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREET. 


Dean.—Proressor T. H. Huxuzy, P.R.S. 


SESSION 1885-86. 
From the it October 1885, till about the middle of June 1886, the Labora- 


tories will be open to Students in the following Sgiences :— 
e° CHEMISTRY AND AGRICULTURE, 
Prysics, 
Bro.acy 
GEOLOGY. 


MECHANICS AND MECHANICAL DRAWING. 

METALURAT, MINING, AND-ÅSSAYING. 

will be given during the Session -— 

; Principles of Agriculture, 

h rightson, Esq., xt Oct. ; Biology, G ’ Howes, Esq, rst Oct.; 
sales doe Chandler Roberts, F.R S., and Oct ; Elementary 

Organic and Inorganic Chemistry, Professor T =£ Thorpe, F.R. S., and 

Oct ; i Mi paca Nox essor Warington ton Smyth, F 

cal P Norman R 


F I une 1886; ' Elementary 
Professor Judd, ree th Feb.; ae i 


Ell and Palsontol 

G B. Howes, Esq; rsth Feb. ; botany, D Scott, Esq, sth Fe + 
Advanced O c and Inorganic hey, be R Japp, E.R.S. 
F C.S , r5th Feb. ; Mineralogy, F Rutley, gth 


Mart. 
A Course of f Mine S urveying, conducted 93. H. Bron will be 
on the rth Feb , 1886. 7 K = gin 
In addition to’ the above, Lectures will be given {n the Chemical Depart- 
ment by Drs H Hodgkinson a and Percy Frankland. 
For further particulars apply tothe REGISTRAR, Normal School of Science, 
South Kensington, 


VICTORIA UNIVERSITY. 


This Univermty confers Degrees in Arts, Science, Law, and Medicine on 
those who have pursued prescribed Courses of Study in a College of the 
University, and have passed the necessary Examinations. 

Preluminary Eaamination (Faculties of Science, and Law) and an 
Entrance Eaamination in Arts (Faculty of edicino will taka place in 
October, commencin p tese Monday, the sth. 

Particulars as to t. and oth eF E raminatona and he Goursat of Stdy 


may be obtained from th 
"AT. BENTLEY, M.A., Registrar. 
Manchester. ~ 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 





ing subjects ; a bese 2. English 
Pure 


4, Philosoph y 
gincerin pace "Piya g. Chemistry. (inclu Physiology). 
Geol Gachiding Paleontology The ne ae bp 
on E ts of examination, but on evidence of ability to prosecute some 

special study or research. 
Applications must be sent to the Registrar on or before September as. 
A fuller statement of the conditions of the Fellowships will be forwarded 


on application, 
HENRY WM. HOLDER, M.A., Registrar. 


OWENS COLLEGE, VICTORIA 
E ose MANCHESTER. 


I. Arts, Science, and Law D 
IL Medical poo a a (inclu 


IIL. Department for Women. 
IV. wening Classes Department 
Prospectuses of the ehi ey of Entrance Sehiolarsäi 
x4 in number, and ng m $12 to Ltoo 
fee on application to ti egistrar of the Co 
Mr. Cornisu, 33, Piccadilly, Manchester, 
HENRY WM. HOLDER, Registrar. 


VICTORIA UNIVERSITY, 
Ja MIVERSITY COLLEGE, LIVERPOOL. 


SESSION 1885-86 commences OCTOBER 5 


roe Camiel p provided for Victoria Unlversity - Degrees in 
e, Arts, an 
Stent also repared for London University, Cambridge Higher Local 
and o 
physical; Biological, ar and Chemical Laboratories. 
cal Laborat Work by Demonstrators under the 
superintendence of the Profgssor of the De nt. 
Classes, axcept Medical, open to le and Female Students of 16 and 
Hannan. Student admit on their 16th year, subject to Preliminary 


venias Ledare and Classes, beginning October r2, open to all-comers 
onpayment of 6s. fea, 
Prospectus gratis on application to the COLLEGE REGISTRAR. 


A HEAD MASTER is anxious to recom. 
mend a Youth in his 18th year as Assistant to a Naturalist or tp the 
Curator of a i Natural History Museum, or for soms similar employlnent. 
Very conmderdole knowledge in the Collection, Clasmfication, and 
Preservation of Insect and othar S ; an excellent Practical 
Chemist; knows French and German,—Address Heap MASTER, 

Merchant Taylors’ School, Liverpool 


i Biology 





ent. 
the Dental and Pharmaceutical 


and Exhibitions 
will be forwarded 
Foe aus be obtained from 








NATURE 





SHEFFIELD TECHNICAL SCHOOL. 


The SESSION 1885-6 commences OCTOBER ER 6, 1884 Day and Evenin 
and Courses of Instruction will be LURGY an 
METALLURGICAL LABORATORY PRACTICE, alro in MECHAN- 
ICAL ENGINEERING and MACHINE DRAWING. The Prospectus 


may be had on application. 
ENSOR DRURY, Secretary. 
ga 


ROYAL COLLEGE OF SCIENCE 
e FOR IRELAND, 
STEPHEN’S GRE§N, DUBLIN. 


SCIENTIFIC AND TECHNICAL EDUCATION. 
SESSION 1885-86. 





This College supplies a complete Couris of Instruction in Science as 
applied to the Industral Arts, apoca those which may be classed broadly 
under the heads of CHEMI UFACTURES, MINING, and 
ENGINEERING: 


loma of Associato of the College is granted at the end of the Three 
vers toe 


There are re Four Royal Scholarships, tenable for two years, each of the 
value of £50 yearly, with freo education, cluding Laboratory Instruction. 
Two become vacant each year. They are given to Students who have been 
a mn the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each year, 
with the exception of Laboratory Bractice and Drawing School. 

i coretical and Practical), Motallurgy, &c.—Professor YARTLEY, 
TROP OSS PRSE 
Mathematics, Mechanics, and Mechanism—Professor Hunnessy, F.R.S., 
Descriptive Gsoineny,, Dia Drawing, Engineering, and Surveying—Professor 


Picot, C E 
Experimental Eha (Theoretical and Practical)—Professor BARRETT, 
F.R.S.B., M 
Mining and Mineral inoalopy Professor O’Ruttiy, C.E., M RIA. 
Botany—Professor AR, M D., F L.S., Dean of Faculty. 
Zoology—Professor Hannon, M.A., F, ZŠ, MLR.LA 
Geology—Professor HULL, M å., LL.D., F.R.S. 


Palæontology—Mr. Barty, F.L. 5, F, a 5, M.RI.A. 

The Chemical and Physcal Laboratories and Drawing School are open 
daily for Practical I 

Fee for Chemical Laboratory, £s for One Month, gir Three Montas 
i 49 for Six Months, or {12 for a for deseo: Fee for Physi Saboratary, I per 

onth, or £6 for Session. Fee for Biological Laborat Ys Sa for the Term, 

Kee fo E Drain School, £3 for cone or £a for one 

feed ESSIO romenos a MO A AY, , October 5 e by! 

n a Gee e obtained on application at the go; or by lette, 
=| Daie to the Secretary, Royal wpe of Science, Stephen’s Greenr 
Professor J. P. O'REILLY, Secretary. 

UNIVERSITY COLLEGE, DUNDEE. 

The WINTER SESSION will begin on MONDAY October ra. 

In the previous week Examinations will be hel d for Four Armitstead 
Scholarships, and for the Smart Bursary in Eng. also the Entranco 
Ezaminanioos ag Students under 16. 

is given in Mathematics, Natural Philosophy, Chemistry, 

Peneta and Drawing, Biology, € Classics and Ancient tory, English 
Language and Literature and Modern, nory) hoe and 
Literature ; and all Departments, com th Day an and Evening 
are open to Both Sexes on the same coma ae ee ratories are equippe: 
with every requisite for Study and pee. and Special Facilities are 
PE Seige a EET waar Or 

o is y the of oi ‘or uation 
in Science to the extent of Two out way of Eaiabu Course required. 
The various are sui fo fr the Degres Eramipanons of tie 
University of London, the Examination for the Indian Civil Service, and for 
the LLA cate of St. Andrew’s Universi 


ane Calendar, cont a e Information, Sa, may be had from the Book- 
sellers, or from the Undersigne rica a 
p mira & SMALL, Secretaries. 


MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 

Wanted at once in the Mining and Engineering Department an Engineer 

Perera Mace Boek Courses be na, a” ea For particulars 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED, to INSPECT Mr, HENSON S STOCK ne CHOICE MINE- 
&c. Atehe PRESENT TIME he {GH ro, 
FINE CRYSTALLISED NUGGET a NATIVES GOLD WEIGHT 
PINK APOPHYLLITE, CHESSYLITE. MERALDS on MAT 
TIROMORPHITE (VERY RARE FORM), ' GERUSTE CRYSTAL 








ISED MALAÇHITE, and BOTRYOIDAL 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA- 


Pe Series of ROCKS, also MICROS@OPIC SECTIONS of the 
ee Leas on Application. Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSES. ° e 


BLOWPIPE CASES AND APPARATUS.” Catglogues free. 
SAMUEL HENSON, 
ë 277, STRAND, LONDON. 
Opposito Norfolk Streeg 


cW’ 


. 


« 


* 
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GUY’S HOSPITAL. 
‘The MEDICAL SESSION commences on THURSDAY, Octobe»r. 


The Hospital contains, bestles the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments. 

Special Classes are held in the Hospital for Students Preparing for the 
Examinations of the University of London and of other Examining Boards. 

APPOINTM House Surgeons and House Physicians, the Obste- 
tric Residents, 1 Assistants, and Dressers, are selected from the 
Students according to merit and without payment. Thero are also a large 
number of Junior Appointmdhts, every part of the Hospital Practice being 
systematically employed for instruction. o 

ENTRANCE SCHOLARSHIPS. —@pen Seholarahip of 12g guineas, in Classica, 

Open are 


of 125 guineas, 

in Chemisty, Physics, Botany, and Zoology. p 2 
Prizes. &c —Six Scholarships, varying in value from gro to $50 each, 
for general proficiency ın Medical Study; the T: 3 Gold Modal, in 
Me cine; tho reatum s Gold Mads), in Surgery ; the Gurney Hoare Prize 
of $25, for Clinica ; the Beaney Prize o gum for Patho y 
the Sands Cox Scholarship of Z 15 per annum for tres eo bey 


Mackenzie Prize, for Nervovs Diseases, of £153 Burdett Prize for 
H: ne, value £10. . 
or and further information apply to the Dean, Dr. F. TAYLOR. 
Guy’s Hospital, London, S.E., July 1885 








THE FUEL OF THE SUN. 


By W. MATTIEU WILLIAMS, 
F.RAS., FCS. 


8vo., Cloth, 244 pp, price 7s 6a. 


This essay, though avowedly speculative, invokes no hypothetical entities 
nor actions, but proceeds exclusively by direct deduction of the cosmic 
physical laws. 


minor details of solar disturbances come out as physical results; a 
simple explanation of flashing stars, and of the nebalæ as 
ies. 
The observed meteorol of the inferior planets, and the semi-solar con- 


stitution of the larger follow from the same physical premises. 
Assuming that e stars are suns ours, ıt is shown that no energy is 
ae or loat throughout the universe, the solar orbs simply concentrating, 
y the machinery described, the energies previously diffused by radiation. 


London ; SIMPKIN, MARSHALL, & CO. 
EIGHTH EDITION. 


DESCHANEL’S NATURAL PHILOSOPHY. 


Translated and Edited by J. D. EVERETT, F.R.S., 
Professor of Natural Philosophy in the Quean’s College, Belfast. 
Eighth Edition, Revised throughout, and Additions inserted, brini 


it 
to the Present Time, Illustrated v, 283 Engravings on and 
3 ras Flares, Medium 8vo, Cloth, 18s, ; also in Parts, Limp Cloth, 
4t. 





I.—MECHANICS, HYDROSTATICS, and PNEUMATICS. 
Part Il—HEAT 

Part IIL—ELECTRICITY, MAGNETISM. 

Part IV.—SOUND and LIGHT. 


London: BLACKIE & SON, 49 and 50, Old Bailey 


MATHEMATICS (London and Suburbs).— 


Students attended (at thelr own homes if they so prefer) a High 
Wrangler, Trin. at M.A. and F.R S., on very oe ee 
X, 9 e Road, Hammersmith, W 


EDWARD WARD has pleasure in an- 


nouncing*the iss€e of a new Micro-Slide of Zaophyte, with tentacl 
out, in the special manner so well known to his numerous patrons. = 








S. 

Plumularia similis sme =. se (post-free) 2 8 
Also, quite new 1=— e 

onia verrucosa (polype stained) ,, 22 

Po typicus (Spectre Shrimp) „eè Is 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 


MICROSCOPY. — MICRO-NATURAL 
HISTORY (ZOOLOGICAL AND BOTANICAL) and the ALLIED 
SCIENCES —On October r be Publi @and sent Post Free for 
Two Stamp#, W. P. Collens’s New Catalogue of Books (mostly Second- 
hand), Scientific Libraries Purchased and Books taken in Exchange. 

W. P. COLLINS, Science Bocksellergt57, Great Portland Street, 

London, W. 





IMPORTANT NEW SCIENTIFIC BOOKS 


SWAN SONNENSCHEIN AND (0. 


THE WANDERINGS OF PLANTS AND 


ANIMALS. By VIGTOR HEHN. i , 4 
This important work is of learned and curious research intp tha History 
Y 





of the Migrations of Cultivated Plants and Domestic Animels from 
home in Asia to Greece, Italy and the rest of Eyrope. Thick 8vo. cloth 
gilt, 16 {Nearly ready. 


ELEMENTARY TEXT-BOOK OF ENTO- 


MOLOGY By W. F. KIRBY (Brit. Mus. Large sguere Byo. 
handsomely bound, with over 6go Desai, 158 [T kus day 
“Tt is in fact, a succinct Encyclopædia o! tho subject. Plain and per-. 
spicuous in and profusely illustrated, the insect must be a rare one 
indeed whose genus—and perhaps even whose species—the @eader fails to 
determine without difficulty . . . The woodcuts are so admirable as almost 
to cheat the eye familiar with the objects presented into the belief that it is 
ing upon the colours which it knows so well. . .. Advanced entomo- 
beis will obtain Mr. Kirby's fine volume as a handy book of reference , 
the student will buy it as an excellent introduction to the science, and as an 
absolutely trustworthy text-book.”"—Knowledge. 
ELEMENTARY TEXT-BOOK OF 
ZOOLOGY. By Profs W CLAUS (Univ, Vienna) and ADAM 
SEDGWICK: (an Coll, Camb) With 706 New Woodcuts. vo, 
cloth. 
Src1i0N I.—Protoma to Insecta. ars. Sucrion I].—Mollusca to Man, 16s 
“Thoroughly trustworthy and serviceable, and very well got up. The 
706 beautifully clear and most judiciously selected woodcuts enhance the 
value of the book imcalculably, and there can be little doubt that it will be 
universally adopted as a text-book ”—A texans. a 
“A most masterly introduction to zoology coutaining as rich a supply of 
well-drawn figures as man could desire "—Zoologisé. 


ELEMENTARY TEXT-BOOK OF 
BOTANY. By Profs. W PRANTL and S. H VINES, D Sc. M.A. 
ger and Lecturer of Christ's Colleg Cambridge). Fourth Edition 


885] 275 Woodcuts. Demy 8vo, cloth, os. 
Thick Demy 8vo, cloth, OL 
A BIBLIOGRAPHY, GUIDE, AND 
INDEX TO CLIMATE. By ALEX. RAMSAY, F G.S. 
y search each paper or work, and arrange 


“ The plan has been to thorong. 1 
its contents under specific ed headings . . . The systematisation thus 
Ne ee at a S eee ante a 

t at once e.s au s 
allowed to stato his own views .. . The mdices are very complete. A 
most valuable addition to every scientific, pubhc, or referenceli ico 
meg sr l f d tabulates a vast mass of 

t forms a e volume of soo pages, an a 
interesting and valuable matter bearing on Meteorology. .. . Great research 
is exhibited.”—T ites. 
SWAN SONNENSCHEIN AND CO., 
PATERNOSTER SQUARE, 


Price as. 6d. 
CHEMICAL EQUILIBRIUM. 
THE RESULT OF THE DISSIPATION OF ENERGY, 


By G. D. LIVEING, M.A, F.R.S., 


Fellow of St. John’s College, and Professor of Chemistry in the University 
of Cambridge. 


Cambridge: DEIGHTON BELL & co, 
London: GEORGE BELL & SONS. 





nn Rr 
BRITISH MARINE SHELLS, CRUSTA- 


CEANS, ECHINODERMS, BIRDS’ EGGS, &c. 
of rare and beautiful sj s for Sale Cheap, 





Specumens sent on app: —J., 15, Warren Street, Tenby. 
105,000 ACCIDENTS™ 
FOR WHICH 
TWO MILLIONS HAVE BEEN PAID A® 
COMPENSATION 


Railway Passengers’ Assurance Company, 
64, CORNHILL. 
ACCIDENTS OF ALL KINDS, 

Paid-up and Invested Funds, £260,000:—Premium Income, £235,000, 
Chairman HARVIE M. FARQUHAR, Esq. 


Apply to the Clerks at the Railway Stations, the Local Agents, or 
Weg-End Offce--8, Grand Hotel Buildings, Charing Cross; 


OR AT THE . 
Head Office—64, Cornhill, London, E.C. 
WILLIAM J. VIAN, Secretary. 
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SUBSCRIPTIONS to “NATURE” SANDERSON & Oo., - 
A E EA we ee a e e _ Sole Inventors of the Solid Copper Thpe 
2 Halfyearly. 2.2 III] 14 6 LIGHTNING CONDUCTOR ° 
Quarterly, . 2... we ee ee 7 6 In Continuous Len, without Joints, as supplied by them to HerMajesty’ 
` Go ; r S 3 
To the United States, the Continent, and all places rage a a ea, * 
within the Postal Union :— e e Houses of Parliament, &c. ; 

Š fod The Jury Commission, acting on the-Reports of the International Juries of 
eer age. Neen eae 
Half-yearly. .. 2... ee ee 15 6 Continnons Lengths, without Joints, and o High Condu ivity Copper. 
Quarterly, 2... eee oe ee 80 LEADENHALL HOUSE, tor, L ENHALL STREET, E.C. 

CHARGES for ADVERTISEMENTS.| CABINETS FOR MINERALS, 
Three Lines in Column 2s, 6d. 9d. per a hae FOSSILS, &e. 
One-Eighth Page, or Quarter Column . . . 0 18 6 6 DRAWERS, 20 INCHES HIGH ... se o ais. 
Quarter Page, or Half a Column ..... 115 0 10 i 39 PA y5 ive 458. 
Half a Page, or a Column s.s.s sso 35 0 8 53 26 j 288. 
Whole Page ss s 2... ee ere eee 6 6 o 1a sb 39 3 9 see ces wee 88, 
; NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
a Ornce ae ee eta, cs RECTANGULAR, FROM ONE SHILLING PER DOZEN. 
ee aE I VO aeg TORS COMRSTIS THOMAS D. RUSSELL, « 
BEST BLACK INK KNOWN. 78, NEWGATE STREET, E.C. 
DRAPER’S INK (DICHROIC). ET an 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. J, ORME & 00., 


Writing becomes a pleasure when this Ink is used. It has been adopted 


by the principal Banks, Public Offees,and Railway Companies throughout 65, BARBICAN, LONDON. 
Te: . 


It writes almost Instantly Full Black. | Flows easily from the Pen. ŢȚ 
Does not corrode Steel Pens. Blotting-paper may be applied atthe 


Is cleanly touso, and not liableto Blot. | momentof wnting. 
Can be obtained in Tondón through Messrs, BARCLAY & Sons. Farring- MANUFAC TURER S 





gon ae tk bd ra old Chango ; Fi NEWBERY & Sous, Ne ue AND 

treet 3 J. „ Duk t; ; o; 

peas iii aa ee IMPORTERS 
BEWLEY & DRAPER (Limited), Dublin. OF 1 
9 GOLD MEDAL tant 

FRY S Bee TTET Scientific Apparatus 


C O CO A a aiya hr Dubin. |. CHE Mi CALS. 
Sec r= EXTRACT! biks 


Nineteen Prize Medals Awarded. 
ee ~.. | PATENT CALORIMETER, 
MINERALS AND FOSSILS,| 4 NEW apparatus 


SINGLE SPECIMENS OR COLLECTIONS. For demonstrating to Science 


F EH. BUTLER, 0s rig n Spdii 
eat, 
Assoc. R. Sch. Mines Lond., 








7 ‘M.A. Oxon. and°L.S.A, Lond., For full particulars write to the 
„ Successor to the late R. TALLING, SOLE AGENTS— 
180, BROMPTON ROAD, |J. ORME & CO, 
LONDON, S.W. 65, Barbican, London, E.C. 


Fivemminutes’ walk from the Natural History Museum, S. Kensington ; R of Re d 
CHEMICAL APPARATUS, Wholesale,| Complete Price List of Apparatus an 











*Retall, for Colleges, Schools, and Chemical Works. New Catalogue of Chemicals, 28. 6d. 
HUME, +, Loman Sreet, kab P P 20— SECOND EDITION, 
aE 
SIX PRIZE MEDALS GRIFFIN*S° 


digger eros eee aas (CHEMICAL. HANDICRAFT. 


end Art Department, an by all Lecturers and PRICE 4s. 7d. POST FREE, 


Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of s X 
a a S PEA A CATALOGUE OF CHEMICAL APPARATUS ; 
The Largest Variety in England. 3 ILLUSTRATED, CLASSIFIED, DESCRIBTIVE, 
New Catalogues and Lists on application to—~ Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. - 
JAMES R. GREGORY, E Most Comptete and Cheapest List D] Apppratus. 5 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. | JOHN J. GRIFFIN anp SONS, 3 GARRICK STREET, 
Established 27 Years in London. : LONDON, W.C. 


° 
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HALL OF SCIENCE SCHOOLS, 
63, FLEET STREET. 7 


Classes, in connection with the Science and Art De ent, in Physio- 
ea and Geology are conducted by Mr W. MAWER, FG S., on 
evenings, commeteng September 30 Phys:ography, 7-15 to 

Geology, 8 30 to ro each subject for the Session tember 

ay tl ed P of of tee Secretary. 


TE OBJECTS FOR HIRE, 





Histological, Botanical, Geological, b tM best Mounters. Let 
out on most moderg¢e terms ea of B. Weis, Dalmain 


Road, Forest Hill 








The AUTOCOPYIST (from gos ) furnishes excellent 


BLACK COPIE 


in ame sca e SRA of the ORDINARY WRITING (also Shorthan: 
Arabic, J} Sket Music. Easy, Economical.—The A TOCOPYIST 
CO., 72, London Wall London. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident A; ts, and othersinterested in the 
moagement of land throughout the United Kingdom. 

The AGRICULTURIST 1s published every Wednesday afternoonin time 

for the Evening Mails, and contains Reports of all the principal British and 

Lrish Markets of the week. 

Thespecial attentionof Land Agentsisdirected to thaAGRICULTURIST 
as one ofthe best existing papers for Advertising Farmsto be Let and Estates 
for Sale, 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class, 

Prico 3d. By post 3$¢. Annual cae that € payabloin advance, 143. 

Offices--377, High Street, Edinburgh; and 145, Queen Victoria Streep 
Tondon; E BC : Money Orders payable to c. adi ANDERSON. 





THE VICTORIA UNIVERSITY. 
THE OWENS COLLEGE CALENDAR 
for the SESSION 1885-6 Price 3s. ; by post, 3s. Gd. 
Manchester: J. E. CORNISH. London: MACMILLAN & CO. 





THE CELEBRATED 





Is unrivalled for Gardeners’, Pash, Farmers’, Joiners’, and Amateurs 

use, It requires no oll, Sharpen with a spittle or water. Putsona keen, 

edge; no hombue about this, Hasstood the test of 100 years, Cut 

ones for Ax gge Knives Razors, Pe and Plane Irons, a 
Aen Men on, aris Exhibi aon; 1878; ronre Medal, 

International Exhibition, r884. Ask your Tronmongtt or other re! bonke 
to get you one, and ve my address ; if he won’t, drop me a note. 


JOHN C. MONTGOMERIE, 


Tam O'Shanter Stone Hone Works, Dalmois, Tarbolton Station, R.S.O. 


Ayrshire, [303 
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| NON-MAGNETISABLE WATCH 


WATOHES which cannot be t MAGNETISHD,@’ c cted al 
the recommendation of W. Crooxss, Esq., F.R.S , and as exhibited at the 
Rlectrical Exhibition, Paris. 

& DENT & CO. Peele ofthe Primary Standard Timekeeper of the 
Roya! Observatory, Greenwich. 

Only Beat , Strand, and 34, Royal Exchange, London. 


hitches can be converted to this ple» 


HOLLOWAYS PUES) acoso 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in casos of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


MICROSCOPES AND APPARATUS 


MANUFACTURED AND REPAIR 

W. JOHNSON'S THREE-GUINEA STUDENT'S MICROSCOPE 
is the best constructed at the price. All Minutiw carefully adapted ; coarse 
and fine adjostraenta, excellent x-inch, inch, and }inch Achromatcs. 
Cabinot co 

W. JoRNSONS 'S Hisrorocrcar MICROSCOPE, with first-class 

r-inch and Linch Objectives, £5 sy. 
W. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. Catalogue Post-free 


OPPERMANN BROS., 
172, ST, JOHN STREET, LONDON, E.C. 
BRONZE MEDAL, 
Health Extubition, 


DYNAMOS 
for het Lights, £20; 















g ere 
INCANDESCENT 
LAMP, 


as. 6d. each ; all 
candle-povera. 
New Pocket Accumu- 
lator, complete with 
Button-hole Lamp, 
4x 1s. Post-free 





Installations. Price Lists, z Stamp ; Catala eer Teen 
Tem nstalintions. ce ts, r Stamp ; Catalogue, LEASE 
ENTON THIS Papsr.] Sample Lamps, as. as. 64 post-free. 


HOW & CO’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8r. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Ob Granites, 
Syenites, Diorites, Gabbros, “Dolerites, Basalts, TachyHtes, Trachytes 
Andesites, Porphyrites, et yoltes, Lavas, Ashes, Gneiss, Schists, Lim: - 
stones, &c., price xs. Gd. each 
JAMES HOW & CO., * 73, *FARRINGDON Srazrxt, Lowpon.. 








Now Ready, 


Medium 800, Price ats. 


A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., FRS., 
Fellow ofthe Royal noya Goneg or Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; 
ateria Medica in the University of London, in the Victoria University, and in the Royal om 
College of Physicians, London ; late Examiner in the University of Edinburgh. .* 


ADAPTED TO THE UNITED STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, M.Deẹ 
BOSTON, MASS. 


“It is simply a 
undoubtedly the treatise on the subject j 
‘The work has little in common with the old-fas 


a mine of wealth both for students and practitioners. 
the ee language.” —British Medical 
ioned books on materia medica. It is not a mere collection of ay facts and 


It is thoroughly practical and thoroughly reliable, . 
ournal. 


.. i 


technical demis but a scientific treatise worthy to be ranked wıth the highest productions in physiology. either im our own or any 


other la It is a book of study for the eae anda 
“A ok which marks a distinct epoch, a 


and Gazette, e 


Aning point in the history of medicine. 
it is essentially a new departure breaking awey from well-worn tracks into a new and almost unknown region. 


work of reference for the ical physician.” 5—Lancet. 
t is not a mere eg aaa os « but 


Medical Ti imes 


Y THE SAME AUTHOR. Inthe 


This work containg in addition to the Lettsomian Lectures, 
. MACMILLAN 


. @ Ld . . 


. DISORDERS | OF DIGESTJON : THEIR CONSEQUENCES AND TREATMENT. 


a number of other Papers by the Author on sithilar subjects. 
y 8vo. 
Ye CO. » London, 


* 
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A NEW NOVEL BY THE LATE HUGH CONWAY. 


A FAMILY AFFAIR. BY HUGH CONWAY. 


° Author of ‘Called Back,” ‘Dark Days,” &c. 3 vols. CrSwn 8vo. 31s. 6d, 


“Tt is done in the manner of a man who has studied his craft, and who knows what he is aiming at. He was an artist, and 
not an amateur ; and he accomplished a great deal of what he tried todo. ‘A Family Affair’ is one of the best of recent novels. 
The story is full of interest and of excitement. The characters are distinct and life-like. In praising this book there is no 
question of paying a tribute to the memory of a lamented author—the book itself deserves and commands recognition, ”— 


Athenaeum, 
“<A Family Affair’ is a story extremely clever in its construction, and marked by considerable humour and knowledge of 


life... . It is a novel of very great attractiveness, and one which every one, had its author lived, would rightly have regarded as 
one of large promise.” ear 
“Mr. Conway’s new book, ‘A Family Affair,’ is a thrilling and exciting romance... . life-like and full of individuality. 


‘A Family Affair’ will probably become even more popular than Mr. Conway’s first works.” —Morning Post, 
‘ Altogether the novel is good.”-—Saturday Review. 
e 





NEW BOOK BY THE BISHOP OF DURHAM. 


THE APOSTOLIC FATHERS. Part II. S. Ignatius—S. Polycarp. 


Revised Texts, with Introductions, Notes, Dissertations, and Translations. By J. B. LIGHTFOOT, D.D., D.C.L., 
LL.D., Bishop of Durham. 2 Volumes in 3. Demy 8vo, 48s. 


LIFE OF ROBERT FAIRFAX OF STEETON, Vice-Admiral, Alder- 


man, and Member for York, A.D. 1666-1725. Compiled from Original Letters and other Documents by CLEMENTS R. 
MARKHAM, C.B., F.R.S., Author of ‘* The Life of the Great Lord Fairfax.” Demy 8vo. 12s. 6d. 
tMr, Markham’s volume is int ing to the native of Yorkshire as a record of the loits of many members of its 
illustrious house, To the student of history it will be welcome for its picture of the life of a fighting Admiral at a fighting epoch 
in our annals.” —Academy, 


VERE HENRY, LORD HOBART, ESSAYS AND MISCELLANEOUS 
WRITINGS OF. With a Biographical Sketch. Edited by Mary, Lady HOBART., 2 vols. Demy 8vo. 25e 
“ England has not had too many statesmen of Lord Hobart’s quality, and the perusal of these volumes will add to the regret 
felt that an early death brought his career to a premature close.” ——Atheneum. 
THE ENGLISH CITIZEN SERIES, Edited by HENRY Craix, M.A., Oxon., LL.D., Glasgow, New Volume. 


THE PUNISHMENT AND PREVENTION OF CRIME. By Col. 


Sir EDMUND F. DU CANE, K.C.B., R.E., Chairman of Commissioners of Prisons, Chairman of Directors of Prisons, 
Inspector-General of Military Prisons, Surveyor-General of Prisons. Crown 8vo. 3s. 6d. 
“Sır und Du Cane’s little volume, just published, on ‘The Punishment and Prevention of Crime,’ gives an interesting 
account of the state of the criminal law as it has been and as it now is; of the objects which it has been framed to secure; of the 
methods resorted to, and of the degree of success by which they have been severally attended.” — Times. 


MONTCALM AND WOLFE. By Franors PARKMAN, Author of 


«Pioneers of France in the New World,” &c. With Portraits and Maps. Two Vols. 8vo. 12s. 6d. each. 

The Times says :—‘‘ The story of the struggle and its close has often been told; but never have the facts been set forth so 
minutely, accurately, and effectively as by Mr. Francis Parkman. He has accomplished his task with such thoroughness that 
others tollowiog in his footsteps wil] find little to collect and improve. . . . The luminous narrative of Mr. Parkman is fraught 
with many useful lessons as well as replete with much valuable information.” 


EUROPEAN BUTTERFLIES, A HANDBOOK OF. By W. E. Da 
ae ge ae Member of the Entomological Society of London, &c, With Copperplate Illustra- 


COMPOUNDS OF CARBON ; or, Organic Chemistry, an Introduction 


æ te the Study of By IRA REMSEN, Professor of Chemistry in the Johns Hopkins University. Crown 8vo. 65, 64. 


A. «TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A., LL.B.. B.Sc., F.R.S.E., Late Lecturer on Physics in the School of Medicine, Edinburgh. 
With Illustrations. Second Edition. Medium 8vo. ais. 


b 
OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK.’ By 
Dr. HERTEL, Murficipal Medical Officer, Copenhagen, Translated from the Danish by C. GODFREY SORENSEN, 
with Introduetion by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 35. 6d. 
PRIMARY FRENCH AND GERMAN READING-BOOKS. 


DE MAISTRE.—_LA JEUNE SIBERIENNE ET LE LÉPREUX DE 


LA CITE D’AOSTE. Edited, with Introduction, Notes, and Vocabulay, by S. BARLET, B.Sc., Assistant Mastgr in 
the Merceis’ School. Globe 8vo. 1s. 6d. . 


GRIMM.—KINDER- UND HAUSMARCHEN: Selected and Edited, 
with Notes and Vocabulary, by G. E. FASNACHT, Assistant Master ia Westminster School,” Illustrated. Globe 


8vo. 25. ” 
MACMILLAN & CO., LONDON. e 
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ASTRONOMICAL TELESCOPES., 


FINEST POSSIBLE QUALITY. 
2}in. Wray Lens, best mounting, &c.,&c. £5 o | 34in. Wray Lens, best mounting, &c., &c. A115 15e 
. agin. | do. ` do. do. £7 10 | 4in. do. do. do. ' £25 o 
3in "to. do. do. £12 1o | 4żin. do. e do, do. 440 o 
THE STUDENTS EQUATOREAL, with 3}in. lens, our own make, 3 Eyepieces, &c., Equatoreal Stand e 412 12 0 
e@New Illustrated Catalogue, 3 stamps, 
THE -BOT ARGRI H,” a Photo nape Camera, with Instantaneous Shutter, and an adaptor t to af it to any 
C 





ae for Photograph olar Spots, complete .., aie es yai ri 2 20 
E MERVEIL Hux ” 4 plate, complete dry plate apparatus Io 
“LE MERITOIRE” 4 plate, complete dry plate apparatus, double rising front, swing back, “rack to focus, &a, &e, 4 I 6 
THE “ onnapanel TOGRATH; ” with best lens, instantaneous shutter, screw motion totail board, and avay recent 
improvement... avs ss aos t. £2 2,0 
Illustrated Photo Catalogue 2 i sampi. 
J. LANCASTER & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. ee 








THE PATENT BOOK-SHELF FITTINGS, asusedin the PUBLIC LIBRARIES of LIVER- 
POOL, GLASGOW, BIRMINGHAM, &c., enable a nice adjustment of Shelves to be made without trouble. 

HOOKHAM’S PATENT PICTURE LINE & FASTENERS afford the Most SECURE AND Easy means of hanging Pictures, 

CURRALL’S PATENT VENTILATORS secure a regular supply of fresh air, without draught, at a very small cost, 


Wlustrations and Particulars sent POST FREE on Application to 


WiILLIAWE TONES & SONS, MOSELEY STREET, BIRMINGHAM. 
PRIZE MEDALS—London, 1851 ; Paris, 1855; London, 1862; Paris (Silver), 1867 ; London, 1874. [sea 


PRIZE MEDAL HARVEY & PEAKE, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain, EXHIBITION. 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per posi 8d. 


Ss. IY. STOUTE. 
In Casks, 12/6 per 9 gals. In Bottle, 8/3 per doz. Impl. Pts.* 


“J * Bottles charged a/- per doz, and allowed at the same rate if-returned; but they AEN 
à must be paid for with Par 

Neither sugar, sacc nor any of the many new Brewing Materials are used in § 
the manufacture of the “S aE NS Stout; it is Brewed entirely from the finest Malt and § 
Hops; it is, too, more hopped than Stout is enerally; therefi besides being very : 
nutritious, it is an acelea Tonic and particularly nae for. ayk edes nurang, Or i 
anyone requiring a good strengthening beverage. It is a utritions onic, fs 
and very much recommended by Medical men, A 


WALTHAM BROTEHERYD, 
“HALF-GUINHA” ALE BREWERY, LONDON, S.W. 


WOODHOUSE & RAWS 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 














OFRFICES——II, QUEEN VICTORIA STREET, E.C, Works—Capsy HALL, HAMMERSMITH Rosy W. 
Lamps. Fittings. Carbons. Battery Supplies, ° S 
Dynamos, Switches. Wire. @ Telephone Supplies. e 
Accumulators. Safety Junctions, Instruments. Electric Bells. 


SOLE e MANUFACTURERS OF, THE WOODHOUSE AND RAWSON INCANDESCENT .LAMP. 


INQUIRIES INVITED. 


WALL PAPERS FREE FROM ARSENIC. 


e WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF 
te ARTISTIC WALL PAPERS, Guaranteed Free from Arsenlo, 
. Sole Address—jro, HIGH STREET, MANCHESTER SQUARE, LONDON, W., 
4 i . May be obtained of all Decorators. Special Prize Medal, Sanitary Institute * 
BM,  Awarceof Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883 
*GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


© Ieintedsby RICHARD Y AnD Sons, at 7 and 8, sip Street Hill, Queen Victoria a Stret, in the City of London, and Published by 
iy ea Co., at the ce, 29 knd 30, Bedford ‘Street, Covent Garden,-~Tuuarspay, September 17, 1885, 
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CHATWOOD'S 


DUODECUPLE s 
Pn 
PATENT 


ve SAFES 
WE» and LOCKS 


Have received highest Awards at all International Exhibitions, 
including Two Diplomas of Honour and Six Gold Medals, 


London Warehouse, 76, NEWGATE STREET, E.C. 
Lancashire Safe and Lock Works, Bolton. {x3 


RIBBON SECTION CUTTING. 


The Cambridge Scientific Instrumeft Company have designed a new and 
simple Microtoms for cutting connouons Ribbons of Sections of Microscopic 
Preparations on the plan first adopted by Mr. Caldwell, The new instru- 
ment has the advantage over the original pattern of with the 
endless band altogether, and consequently not only, avoiding € © trouble 
of lifting the sones of Sections from the razor, but of allowing them to 
fall on to the glass slide in their proper position for mountng. Price of i 
Micros, 45 57 


Tie Company are appointed Agents for the Microscopes of Zeiss, a supply 
of which is kept in stock, 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
. Cambridge. 








Prof Lowette’s DISCOVERIES. THE PHYSIOLOGIOAL 
ABT OF NEVER FOR 


Lost memorie red— worst mad d, and the best 
better. Any book learacd ww oxe readsng, - ae ion without 
notes, A “self coa mathod 

MEMORY Giese 
at oilor Prof ns & B ATN 

The ms contain 


Leao 
e Thonsand Anplioatonel!! 


One Thonsand Annina i 
S U ca CESS. PROSPROTUS POSI FREE, , 


R å. PROCTOR, Dry ANDREW $ SON N, &c 
ETTING 


waver FOR ER- 
Poa, m Classes, and Daaa 


PROF. T ISETTE, 37, New Oxford Street, London, W.O, 


“* How to Use Our Eyes,’ 
practical little manual ”— Gra, 
“ Gives many a useful hint to those who enjoy good 
preserve it, and gives the advice of an oculist.to Hi obliged to. wear 


spectacles ”— Pall Mall Gasette. 
CHATTO & WINDUS, PICCADILLY, LONDON, W. 


NEGRETTI 













OUR EYES. 


HOW TO USE OUR EYES, AND 
HOW TO PRESERVE THEM FROM 


INFANCY TO OLD AGE. 


WITH SPECIAL INFORMATION azout SPECTACLES, 


THIRD EDITION. 


By JOHN BROWNING, 
FRAS, ERMS, &e. 
With 54 ILLUSTRATIONS Price rs.; Cloth, re. 6a. 


Extracts from Notices of the First Edition ==- 


AND ALL BOOKSELLERS, 


Sent free for rs. 2d. by tho garor Joi BROWNING, 
63, Strand, London, 





John Browning, F.R.A.S., is a thoroughly 
ic. 
fandwsh*to` 





AND ZAMBRA, 
SOLE MAKERS OF JORDAN’ S (PATENTY 


SUNSHINE RECORDER, 


PRICE £3 ros. 
With a supply of Charts. 


AND 


ZAMBRA, 


TO WHE QUHEN, 
HOLBORN VIADUCT. 
Branches :—45, Cornhill; 
122, Regent Street, London. 


NEGRETTI & ZAMBRA’S 
laiga Wiustrated Catalcgu6, 


600 Pages, 
r209 Engravings. 
ye ss, Ed. 


s . e oe 


NEGRETTIH. 


IÀ SCIENTIFIC INSTRUMENT MAKERS 


itlustrated Description Post Free 
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BRITISH MUSEUM. 


The READING-ROOM will be CLOSED from THURSDAY, October 
z to MONDAY, “October 5, both days inclusive. ä 
EDWARD A BOND, Principal Librarian 
Bnitish Museum, September 22, 1885. 


UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC (M B) EXAMINATION 
Instruction 15 given in all the subjects of the above Examination at 
GUY'S HOSPITAL, a the ae and Summer Seasons i The qas 
18 not confined to Students o ital —For furthgr particulars apply to 
the Dean, Guy's Hospital, Southy SE. 


UNIVERSITY COLLEGE, BRISTOL. 

The SESSION 1885-86 will begin on OCTOBER6. The Collegesupplies 
for persons of either sex above the School the means of 
continuing thar Studies ın SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE. The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Dady. 
Tho, Engineering Department includes Civil, Mechanical, and Electric 
Teche nae 

ve 








Surveying, and special arrangements for practical work 
made with various Engineers in and near Bristol. Informaton 
of Students may be obtained on application. 
are tenable at the College Calendar, contain- 


For Prospectus and further 
ALFRED E. STOCK, Registrar and Secretary. 


w 
THE YORKSHIRE COLLEGE. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 
« The TWELFTH SESSION begins TUESDAY, October 6, 1885, in the 
New Courece Buitpincs, CoLLEGE Roan, Leeps, recently opened by 
the Prince and Princess of Wales 
The Day Classes prepare for the London University and other Examina- 
tions, and for various Professions They include —Mathematcs, Physics, 
Chemistry, Geology, Mineralogy, Mining, Coal Ming and Collie Man 
agement Zoology, Com tive Anatomy, Botany, Human Phy ology, 
avil, Mecham , and Mining Engineering, Classics, History, English, 
French, German, and Oriental Languages and Literature, Weaving, Design- 
Pe Colle Taena Waaay Sheds, and Dych dall 
o e retories, Weavn aan ouse are open 
for practical work Fees according to time” ences 
B.—Engin Students will work in the detached New ENGINEER- 
ING LABORATORY spectuses may be had (free) from the Secretary 


UNIVERSITY COLLEGE, LONDON. 


ORGANIC CHEMISTRY. 


Dr H. FORSTER MORLEY will give a Systematic Course of 80 
Lectures on O c Chemistry, beginning WEDNESDAY, October 7, at 
am, First Term: Elementary. nd Term. Benzene Derivatves, 
Term: Advanced The Course covers the subjects required for B.Sc. 
Fee, £a ras. 6d. per Term, or £6 6s for the Course 
TALFOURD ELY, M A., Secretary 


MATHEMATICS (London and Suburbs).— 


Students attended (at their own homes if they so prefer) by a High 
Wrangler, [rin Coll, M A. and F.R S., on very reasonable terms.— 
X., 9, Dorville Road, Hammersmith, W 


BEDFORD COLLEGE, LONDON, “FOR 
LADIES,” 8 and 9, York Place, Baker Street, W—Michaelmas Term 
will begin on URSDAY, October rs, z885 Throughout the 

Session tical demonstrations in Botany will be en by Miss 

MARY LADWELL, 


with regard to the lod; 
Several SCHOLARSHIPS 


ing full mformation, pnce rs, (by Post rs 3d.) 
information, apply to 











ORSTER. BS Hon Sec 


THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 
SCHOLARSHIP IN CHEMISTRY OF £30 PER ANNUM. 
An Exanunation for this Scholarship will be held early in October. Candi- 
dates must either have studied Chemistry two years in the College, or they 
may be BSc. of London, or Associates of the Institute of Chemistry 


Application to be made before October r to 
GEO H MORLEY, Secretary. 


VICTORIA UNIVERSITY, 
UNIVERSITY COLLEGE, LIVERPOOL. 
SESSION 1885-86 commences OCTOBER 5 
Complete @lurricuf&m provided for Victona iversity Degrees i 
Medicine, Arts, and Science Ya 7 y 

Students also prepared for London University, Cambridge Higher Local 
and other Examinations 
Physical, Biological, and Chemical Laboratories. 
istance in Practical Laboratory Work by Demonsfators under the 
Supermtendence of the Profetsor of the Department 
1 Classes, eacept Medical, open to Male and Ferfale Students of 16 and 
upwards. Students admRted on ther 16th year, subject to Preliminary 


Examination z 
gases, beginning October 12, open to all-comers 








Eventig area and 
on ent o ee 
all Prospectus gratis on application to the Cortege REGISTRAR. 


WANTED.—“NATURE, No. 56.-—Apply 
NATURE Office 29, Bedfofd Street, Strand, we 





LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded atthe FISHERIES EXHIRITION&S 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


who has last week sent to his subscribers a curious Worm, Pterndonais paras 
sitica, with drawing and description. He hasalso sent out Cristatella mucedo, 
Fredericella sultana, Cordylophora lacustris, Lacinulana socalis, Micro- 
codon clavus, Notommatp spicata, Brachionus amphiceros, Rhinops vitrea, 
Uvella virescens, Acine dis, Volvox globator, Desmidy; also Hyd 
Amoeba, Vorticelia, Crayfish, and other Specimens for (Huxleyand Martin’s, 
Biological Laboratory work. . . 

Woekly Announcements will be made inthis plate of Organisms T B. is 
supplying. 


Spacimen Tube, One Shilling, post free. 


Twenty-six Tubesin course of Six Months for Subscription of £1 18 
or Twelve Tubes for 108. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1885-6 will COMMENCE on THURSDAY, October 1, 
188. 





a . : 
As the College will be in course of enlargement there will be no Public 
Distnbution of Prizes this year 
FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
420 will be offered for competition at the end of September to new Students. 

‘ees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
100 Guineas in three instalments All Resident and other Hospital appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense e Resident Appomt- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiving Room Officer. Two Dressers and Two 
Materni Pupils also reside in the Hospital. Special Classes for the Pre- 
li cientific and Intermediate M.B Examinations of the University 
of London, and for the Primary and Pass Examinations for the Fellowship 
of ths Royal College of Surgeons of England are held throughout the year. 
Special entries may be made for Medical and Surgical Practice, 

‘The London Hospital 1s now in direct communication by rau and tram 
with all partsofthe Sfetropolis, and the Metropolitan, Metropohtan District, 
East London, and South-Eastern Ra:lways have Stations within a minute’s 
walk of the Hospital and College. 

For prospectus and particulars apply personally or by letter to 
Mile End, E. MUNRO SCOTT, Warden. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION will open on THURSDAY, October 1, with 
an Introductory Address by Dr J. FOWLER, M.A 

Tha Medical School, which has lately been considerably enlarged, provides 
the most complete means for the education of Students prepanng for the 
University of London, the Colleges of Physicians and Surgeons, and the other 
Li ing Bodies Two Entrance Scho ps of the annual value of £25 
and £20, tenable for two years, and an Entrance Science Scholarship value 
450, will be competed foron SEPTEMBER 29 and following days. Special 
arrangements are made for the convenience of Dental Students. Further 
information may be obtained from the Dean or the Res'dent Medical Officer 


at the Hospital. ; 
ANDREW CLARK, Dean. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1885-86 will commence on OCTOBER 1, 
when an Introductory Address will be ‘delivered by A. O. MacKELLAR. 


E M.Ch., at 3p m' 

TWO ENTRANCE SCIENCESSCHOLARSHIPS 8 £100 and £60 
respectively, open to all first-year Students, will be offered for compet. “on 
The Examination will be held on the sth} 6th, and 7th of October, and tha 
subjects will be Chemistry and Physics, with either Botanysor Zoology at 
the option of Candidates. 

Spoasl Classes are held tuoughout the year for the “PRELIMINARY 
SCIENTIFIC” and “INTE EDIATE M B.” Examinations of the 
UNIVERSITY of LONDON 7 

All Hospital ped graeme are open to Students without extra c G 

Scholarships and Money Prizes of considerable value are award t as 
Sessional Examinations, as also several Medals. baie 

Tho Fees may be paid in one sum or by instalments Entries may te 
made to Lectures or to Hospital Practice, and special arrangement#are 
made for Students entering in their second or subsequent years; also for 
Dental Students and for Qualified Practitioners. b 

Several medical practitioners ahd private families residing jp the neigh- 
bourhood receive Students for residence and supervision, anda register of 
approved lodgings is kept in the Secretary's office 








tuses and all particulars may be obtagned from the Medical Secre- 
tary, Mir. GEORGE RENDLE. p 
Wei. ORD, Dean 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


HYDE PARK CORNER, S W 
The WINTER SESSION will commence on THURSDAY, October t, 
with®an Introductory Address by TIMOTHY HOLMES, Esg, FRCS, 
at4pm AP tus of the School and furtherainformation may 
obtained by personal application between x and 3 p.m. ; or by letter addiessed 
to the DzAn at the Hospital. 








sellers, or ffom the Undersigned, price rs 
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CALCUTTA.—Wanted an ASSISTANT 


MASTER fg La Mera School, Calcutta, to teach Mathematics 
cs He must a Graduate (unmanied) in honours of a 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr HENSON’S STOCK of CHOICE MINE- 


and Ph: 

Nie myersity and a layman A Public School man with some RAIS, &c,&e _At the PRESENT TIME he has a#PARTICULARLY 
years’ teaching eaperience prefered Salary, Rupees 300 a month and | FI CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 oL, 
furnished PINK APOPHYLLITE, CHESSYLITE; EMERALDS on x? 


quarters, Should be prepared to start immediately Passage 
money allowed, KS Further Ronen can be had from Surgeon- 
Major Cayley, M.D, Indian Medical Service Elmgrove, Watford, 
Herts, Copies only of Certificates of attainment and mora! character 
should be sent, as they will not be returngd ro 


ROYAL COLLEGE OF SCIENCE 
*FOR IRELAND, 
STEPHEN’S GREEN, DUBLIN. 


SCIENTIFIC AND TECHNICAL EDUCATION. 
SESSION 1885-86 

This College supplies a complete Course of Instruction in Science as 
applied to tle Industnal Arts, especially those which may be classed broadly 
under the heads of CHEMICAL MANUFACTURES, MINING, and 
ENGINEERING 

A Diploma of Associate of the College ıs granted at the end of the Three 
Years’ Course. 

There are Four Royal Scholarships, tenable for two years, each of the 
value of £30 yearly, with free education, mcluding Laboratory Instruction, 
Two become vacant each year. They are given to Students who have been 


MA’ 
PYROMORPHITE (VERY RARE ela CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
Sone and STONES. POLISHED AGATES and LABRA- 


o 
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. as 
Lists on Appigation Hammers, Chisels, and Hammer Straps. 


PRIVATE LESSONS ANIZ EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free. 


SAMUEL HENSON, 
277, STRAND, LONDON. 
Opposite Norfolk Street. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 








a year in the College 6 DRAWERS, 20 INCHES HIGH... w.. a. 208, 

he Fees are £2 for each Course, or £10 for all the Courses of each year, | 10 "A 39 h te e 458. 

with the exception of Laboratory Practice and Drawing School 8 26 a ” 288 

Chemistry (Theoretical and Practical), Metallurgy, &c.—Professor HARTLEY, fa ” a ” ” wae > wet S ote 
”? 19) a” 


FRS,F.CS,FRSE 


Mathematics, Mechanics, and Mechanism—Professor HennNgssy, F.R.S., NATURALISTS GLASS-CAPPED BOXES, ROUND AND 


RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 


BRITISH MARINE SHELLS, CRUSTA- 


CEANS, ECHINODERMS, BIRDS' EGGS, & Many thousands 
of rare and beantifal specimens for Sale Cheap Lists a stamps. 
Specimens sent on approval —J , 15, Warren Streat, Tenby 


CHEMICAL APPARATUS, Wholésale, 
Retail, for Colleges, Schools, and Herca Works New Catal oof 
Hunts, a Doaa Suen, Earth’ P Fee gaa 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collections especially adapted for Teaching as supplied to Science 
Pand Art Department, aad uxa by all Lecturers and Teachers in 
Great Britain, &c 
New and Rare Minerals constantly arriving from all parts for selection of 
- Single Specimens. ' R 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Vanety in England 


New Catalogues and Lists on application to— 
JAMES R GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 


FERNERIES fitted up with Preserved 
Flowers, Foliage Plants, and Floral Decorations suitable for Drawing- 
and Ball Rooms, Churches, Chapels, Theatres, &c 


Swudella, a PATENT Preparation for ing FERNS (from 
Maiden-hair to the common Brake} GRASSES, FOLIAGE, &c , sent, 
securely packed in stout box (with full particulars) on receipt of 8.0.0. 


for 8s. 
MADAME SUNDELL, 
4, SPUR STREET, LEICESTER SQUARE, LONDON. 


ICROSCOPIC OBJECTS FOR HIRE, 
Histological, Botanical, Geological, by the best Mounters. Let 
ont on most moderate terms Particulars of B, WELLS, Dalmain 
Road, Forest Hill 


Descriptive eomert: Drawing, Engineering, and Surveying—Professor 
itxpurinental Piva: (Theoretical and Practical)—Professor B 
xperimenta! ysics retical an 1cal)—Professor BARRETT, 
F.R.S E.,,M RIA 
Mining and Mineralogy ee O’Reiwiy, CR, M RIA 
Botany—Professor M’Nan, M D , F US. Dean of Faculty 
Zoology—Professor Hannon, M.A, F.ZS, M.R.I À 
Geology—Professor Hutt, M A., LL.D . F R.S 
Palæontology—Mr. Barry, F L.S , F G S, M.R I.A 
The Chemical and Physical Laboratories and Drawing School are open 
daily for Practical Instruction 
Fee for Chemical Laboratory, 4afor One Month, £5 for Three Months, 
£9 for Six Months, or rs for Session, Fee for Physical Laboratory, £1 per 
onth, or £6 for Session _ Fee for Biological Laboratory, £2 forthe Term. 
Fee for Dra School, £3 for Session, or £2 for one Term. 
The SESSION commences on MONDAY, October 5. 
Programmes may be obtained on application at the College; or by letter 
addressed to the Secretary, Royal College of Science, Stephen’s Green, 


Dublin. 
Professor J. P. O'REILLY, Secretary. 


UNIVERSITY COLLEGE, DUNDEE. 


The WINTER SESSION will begin on MONDAY, October 12 

In the previous week Examinations will be held for Four Armitstead 
Scholarships, and for the Smart Bursary in Engineering, also the Entrance 
Examinations for Students under 16 

Instruction is given in Mathematics, Natural Philosophy, Chemistry, 
Engineering and Drawing, Biology, Classics and Ancient History, English 

e and Literature and Modern History, French e and 

Literature ; and all Departments, comprising both Day and Evening 
are open to Both Sexes on the same Terms. The Laboratones are equippe 
with every requisite for Study and Research; and Special Facilities are 
offered for Instruction in Electrical Engineering 

The College is recognised by the re eee for Graduation 
n Science to the extent of Two out of the Years’ Course required 
The variouseCourses are suitable for the Degree Examinations of the 
goer of London, the Examination for the Indian Civil Service, and for 
the LL A Certificate of St Andréw’s University 

The Calegdar, containing Ful! Information, may be had from the Book- 











by Post 
SHIELL & SMALL, Secretaries. 


UNIVERSITY COLLEGE, LONDON. 
PRARIMINARY SCIENTIFIC (M B) EXAMINATION OF THE 








x The following Classes meet the requirements of Candidates .— 
Chenustry —Prof Wittiamson, PhD, F.RS 
Experimental Physics —Prof G C_Fostsr, F R.S. 
Zoology —Prof Y LANKESTER, MA, F R S. 
Botany and Vegetable Physology.—Prof OLrver, F.R.S., F L S. 
The Courses of Chemistry, Practical Chemistry, and Botany enter into 
the Ordinary Medical Curgculum 
Prospectuses, including information as to Classes for Matriculation, may be 
obtained from theCollege, Gower Street, W C. 


TALFOURD ELY, M.A. Secretary. 


MICROSCOPY.— MICRO-NATURAL 
HISTORY (ZOOLOGICAL AND BOTANICAL) and the ALLIED 
SCIENCES —On October x will be Published and sent Post Free for 
Two Stamps, W P Collins's New Catalogue of Books (mostly Second- 
hand), Scientfic Libranes Purchased and Books taken in Exchenge 

W P. COLLINS, Science Bookseller, 157, Great Portland Street, 
London, W. 


s nie + 
The AUTOCOPYIST (from gor ) furnishes excellent 


BLACK COPIES 


“in Lithographic Stgle, of the ORDINARY WRITING (also Shorthand, 
Arabic, &c }, Sketches, Music Easy, Economical—The AUTOCOPYIST 
CO , 72, London Wall, London. 


= > 

BOOKS (Secondhand), Miscellaneots, Re 
mainders, &c. HERBERT, English and Foreign Bookseller, 319% 
Goswell Road, London, E C. Catalogue free onregeipt of two stamps, 
Libraries, Old Books,and Parchment p ased: ba OEE 3e 
. 
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THE FUEL OF THE SUN. | PROF. TAIP'S WORKS, 


By w? KALTEN WILLIAMS, . In Crown 8vo , RA price 7s. 6d 


tro iy fin PROPERTIES OF MATTER. 


This sy iecet avowodiy speculative; ila hypóthetieal entities RSE 
nor Rci exclusively direct uction of the cosmic LE. 
operation of demonstrated and accepted phymcal las By P. G. TAIT, M. A., SEC. ‘SE , 

aa a naaa pet piglets Be expanded tongbout space, | Formerly Fellow of St Peter's College, Cambridg Professor of Natural 

accumulated around ev: portionally to 1 vitaton osop verai 
‘aking our share of this as unity, the atmospheres of sun and planets Phil bya the Uni oE 7E 
are calculated The -accumulati msturing, ejection, dissociation, and 








recombination of the enveloping lar gases are shown to orginate and II 
maintain the heat and light of the sun, the instirmng agent being the eccen- By the Same. Crown 8vo , price 6s 
tric rotation of the solar nucleus effected by the reaction of planetary gravit- 
ation; the fresh fuel supphed by the cosmic matter een for that 
ejected by the promimences in the course of solar translation through space. è 
aiis gun spots, the prómineness, the corona, the zodie Pehe ppd nil chs bd 
or detas of so isturbances come out as physi ts a i . 
simple explanation of flashing atars, and of the nebulæ as permanent Edinburgh: ADAM AND CHARLES BLACK 


he obser i 163. per Ann., aos Post Free, 


The observed meteoro! of the infenor planets, and the semi-solar con- DER NA TURFORS CHER. 


gar eal of the larger, follow from the same physical premises 





Assuming that the stars are suns hke ours, it is shown that no energy is niat 
gained or lost throughout the universs, the solar orbs simply concentrating, Wochenblatt anr Vorbrèituag der Fortschritte in den 
the machinery descnbed, the energies previously diffused by radiation, . 


Herausgegeben von Dr. WILHELM SKLAREK. 


A Weekly Periodical devoted to Natural Sciens; sa Nos. 16s, Specimén 
h h ookseller. commence 
EIGHTH EDITION. Number may be bad Frougkiany:Eoteiga Ego 1884 


DESGHAN EL’S NATURAL PHI LOSOPHY. Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 


On the rst of every Month. 
Translated and Edited by J. D. EVERETT, F.R.S., JOURNAL OF BOTANY, 


Professor of Natural Philosophy in the Queen's College, Belfast BRITISH AND FOREIGN. 
Eighth Edition, Revised thronghout and Addinons inserted, bringing it up Edited by JAues BRITTEN, F.L.S , Briush Museum. 

the Present Tıme Illustrated nd 783 Engranın ‘on Wood and CoNTENTS:—Original Articles by leading Botanists.—Extracts, and 
3 2 Coloared Plates, Medium 8vo,.Cloth, 18s. ; also in Parts, Limp Cloth, | Notices of Books and Memoirs. —Articles i in Jourmals.—Botanical News.— 
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Proceedings of Societies. 
Part E, —MECHANICS, HYDROSTATICS, and PNEUMATICS. Price xs 3d, Subscription for One Year, payable ın advance, xes. 
art I1.— O., 54, : 
È fias ni ELECTRICITY, MA eerste London’ WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
art — an 
: LA SEMAINE FRANÇAISE: a Weekly 
Tondon: BLACKIE & SON 4p and Ses. Old Bailey Nowspaper and Review in the French Language. Politics, Literature, 


Science, Art, Varieties, Notes. Price ad, evan Booksellers, and at 


Ou tiie est at erery Month, price Sixpence, the Railway Bookstalls. Office, 441, Strand, W.C. 


THE ENTOMOLOGIST: LA SEMAINE .FRANÇAISE : Journal Francais pour 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, Y’Angleterre : Politique, Li ged Sciences, Arts, Variétés, Nouvelles, 
Edited by Joun T. CARRINGTON, ` et Notes. Un exemplaire par la asd .entimbres poste. Abonne- 


ent franco i bore conan nee ae six mois, ss. sd. Prix ad. 
ekai tous tes libraires et ape gare: gares we chomins de fer. On s’abonne 
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With the Assistance of 


Fraperice Bonn, F ZS. oun A. Power, M.D. 
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F. BUCHANAN WEITE, LA SEMAINE FRANCAISE — —* La Semaine Fran- 

Contains Articles by well-known Entomol ee on all Branches of the guise’ has been brought out in London for the, benefit of those English 

Science; on Insects injurious or beneficial to Farm or Garden; Notes on readers who ma to Daler hae contemporary French from ‘all ts of 

Habits. ' Life-Histories ; occurrence of Rarities, &c.; there are Monthly view, instead o their reading to one particular c print. 

Lists of Duplicates and Desiderata ic certainty merits apn ae PTT 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 7 d. 
attention is given, and occasional LITHOGRAPHED and CHROHO-LITHO- TERMS OF SUBSCRIPTION :— fe. Ge 
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GRIFFIN?’ $ SPECTACLES V. OPHTHALMIC 
IRREGULARITIES. * 


CHEMICAL HANDICRAFT.) | BREG Speen ae 


wW 
PRICE 4s 7d. POST FREE. ONLY AWARD granted for SPE TACLES in LONDON, International 


A CATALOGUE OF CHEMICAL APPARATUS; | *Pstonised'by the most eminent Oclists and Medical Men, =. 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE W. JOHNSON, Optician to the University Hospit 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 188, TOTTENHAM COURT ROAD. 


SECOND EDITION, 











Most Complete and Cheapest List of Apparatus. “ Remarks on Spectacles,” post-free. e 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, MINERALS AND STONE , 
e -S ONDON; Ee < is IMPLEMENTS. 
Why Use Gas? MR. BRYCE-WRIGHT begs to call the attengion of his Clients and the 


blic to his large Series of 


LA MITRAILLEUSE. 7 MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
A RETTICHS Patent Burner for Mineral Elementary eine of Minerals, Fossils, and Rocks from £1 upwards 
gives Pue the Light of g Duplex, N.B —These Collections obtained the Prise Medat, 1862. 
R an vio Pein and Light inespennve 19 Ue $ ST OF EVERY DESCRIPTION. 
Soild by all Respectable Ih and GEMS AND PRECIOUS STONES 





Lamp Warehouses. BRYCE-WRIGHT, 
Buy only those Marked ° Mineralogist and Experi in Precious Stones, 
RETTICH’ S PATENT. 204, REGENT STREET, LONDON, W. 
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Ro ee sord 6 
Quarterly. . 2... ~. 7 6 


° To the United States, the Continent, and all places 
within the Postal Union :— 


. t d. 
VeArly a eaaa 30 6 
Half-yearly g 2... ....2.- : 15 6 
Quarterly, ..... .. 8 9 


CHARGES for ADVERTISEMENTS, 


Three Lines in Column 2s. 6d. 9d. per Line after. 
Zs 


d. 
One- Fighth Page, or Quarter Column . .. 0 18 6 
Quarter Page, or Half a Column ..... 115 0 
Half a Page, ora Column ........ 3 5 0 
Whole Page... 2.2.2.2... cae 6 60 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


MINERALS AND FOSSILS, 


SINGLE SPECIMENS OR COLLECTIONS. 


F. Hi. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon, and L.S.A. Lond., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S. Kensington. 


SANDERSON & Oo., 


Sole Inventors of the Solid Copper Tape 
LIGHTNING CONDUCTOR 


In Continuous Lengths, without Joata; as s, ps suppli liod python to HerMajesty’s 

Government and the Colonies ; ernment, th peck on Re- 

public, and other Foreign! sce nl the Royal Courts of J Strand, 
Houses of Parlament, &c. 

The Jury Commission, acting on the Reports of the International Juries of 
the Hoaith Exhibition, have awarded a Bronre Medal in Class z6 to Messrs. 
Sanperson & Co. for their Solid Copper Tape Lightning Conductors in 
Continuous Lengths, without Joints, and of Hig Comlucehvey 


LEADENHALL HOUSE, rox, LEADENHALL STREET, E. Cc. 


HOW & COU’S 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 
WALKER’S | SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINÆRALS 
*HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-P OLOGY.—Sections of Pitchstones, Obsldians, Granites, 
Syenites, D Gabbros, oe eas Basalts, Tachylites, ‘Trachytes, 
Andesites, Porphyrites, Rhyolites, Laras , Ashes, Gneiss, Schists, Lime- 
stones, &c., price rs. 6d. each, 

JAMES HOW & CO., 73, FARRINGDON STREET, Lonpon. 


EDWARD WARD has pleasure in an- 


novhein the issue of a new Micro-Slide of Zoophyte, with tentacles 
gut, in e special manner so well known to his numerona pateni; aw 


Plumularia similis ... se .. (post-free) 2 8 
so, quite new :— 

Gprgonla verrucosa (polype stained) ,, a ae 

odalırns typicus (Spectre Shrimp) » r e 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [5o03 
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ls pias for Gataae, Foresters, Fames’, Roas, and Amateurs 
use, Itrequires no oil Sharpen with a spittle or water, Puts ona keen, 
tn Hon edgo; no humbug about this. Has stoc® the test of 100 years. Cut 
es for Axes, HBdge Kuives, Rarórs, Penkni and Plane Irons, &c. 
mourable Mention, Paris Exhibition, as Ponte Medal, London 
eeoa] Exhibition, 1884. Ask yo nmonger or other re 
to get you one, and give my address; if he won't, drop me a note. 


JOHN C. MONTGOMERIE, 
Tam O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S.O 
Ayrshire, {303 
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OPPERMANN BROS., 
17a, ST. JOHN STREET, LONDON, E.C. 


BRONZE MEDAL, 
Health Exhibition, 


I 
DYNAMOS 
for 10 Ligh 205 
ee ai FO. 

PPERMANN 
OAR 
LAMP, 


as. 6d. each , all 
candle-powers. 
New Pocket Accumu- 
lator, complete with 
Button-hole Lamp, 
Post-free 


Temporary Installations. Price Lists, 1 Stamp; Catalogue, 6d, [PLEASE 
MENTION THIS PAPER] Sample Lamps, as. post- wre 


J. ORME & C0., 
60, BARBICAN, LONDON. 
















MANUFACTURERS 
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IMPORTERS 


OF 


Scientific Apparatus 


AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 


For full particulars write to the 
SOLE AGENTS— 


J.ORME & CO., 
3 65, Barbican, London, BG. 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 


In Fcap 8vo, Price 3r. a. 





For BAD LEGS, BAD BREASIS, OLD WOUNDS, SORES and | ELEMENTARY LESSONS IN ‘THE 


SCIENCE AA AGRICULTURAL PRA . 
ULCERS., If effectually rubbad on the Neck and Chest, it ouges ECS, M RAC, graminer in the Principled of A; H, TANNER, 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Profe 


the Government ‘Department of Science, sometime Pro ssor of Agri- 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, | “Wt Science, University College, Abegystwith 


MACMILLAN & CO. London. © 
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WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, L 


ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALI: PAPERS, Guaranteed Free from Arsenic. e 
Sole Address—ri1o, HIGH STREET, MANCHESTER SQUARE, LONDON, wW. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute 
Awak of Merit, International Medical and Sanitary Congress Silver Medal, National Health Sqciety, 1883. 
GOLD M@DAL, INTERNATIONAL HEALTH EXHIBITION. 


WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, ° 
OFFICES——-II, QUEEN VICTORIA STREET, E.C. Worxs—Capsy HALL, HAMMERSMITH Roan, W. 

















Lamps. Fittings. Carbons. Battery Supplies. 
Dynamos. Switches. Wire. Telephone Supplies. 
Accumulators. Safety Junctions. Instruments. Electric Bells. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 











Ss. WW. SHEOow =z. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
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maai be pad for with the eh 
either 


sugar, ear ee crials 
the manufacture of the “ S. N.” Stout; it is Brewed entirely from the finest Malt and qi 






WALTHAM BROTHERS, pe: uth 
THE “HALF-GUINEA” ALE BREWERY, LONDON, S.W. > 


Cad 
PRIZE MEDAL HARVEY & PEAK, HEALTH 
AWARDED [Sy Appointment tothe Royal Institution of Great Britain, } EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. 


NOW IS THE TIME TO SUBSCRIBE. 
The October Number of THE ENGLISH ILLUSTRATED MAGAZINE begins a New 


Volume. Single Numbers, 6d., by post, 8d. Yearly Subscription, including Double 


Number and Postage, 8s. Subscriptions received by all Booksellers and Newsagents. 


Che English Fllustrated Magazine 








k For OCTOBER, 1885, Price SIXPENCE, contains— oe, 
I. Rye. Engraved by O. Lacour, from a Drawing by J. R. WELLS. Frontispiece. i 
II. The Interpreters. A Poem. By ALGERNON CHARLES SWINBURNE. 
II. Lêndoħh Commons. Parte]. By RoseERrT HUNTER. With Illustrations. ° 


IV. Saucy Kitty Clive. By J. FITZGERALD MOLLOY. 
V. Decayed Sea-Ports. By Bernarp H. Becxer. With Illustrations. 
VI. Singing and Loving. By W. È. B. ; 
VII. The Incomplete Angler.* Broken Memories of Peaceful Days (To be continued). By 
Basi, figo. With Illustrations. 
VIIL*Adventureg on the Equator. By Josep Harron. With Illustrations. 
IX. Aunt Rachel (To de continued). By D. CHRISTIE MURRAY. 


* ORNAMENTAL FRIEZES, HEADINGS, AND INITIAL LETTERS, - 
e MACMILLAN AND CO., LONDON. 
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A NEW NOVEL BY THE LATE HUGH CONWAY. 


= A FAMILY AFFAIR. BY HUGH CONWAY. 


o 
. Author of “Called Back,” “Dark Days,” &c. 3 vols. @rown 8vo. 315. 6d. 
* 

- Tt is done in the manner of a man who has studied his craft, and who knows what he is aiming at. He was an artist, and 
not an amateur ; and he accomplished a great deal of what he tried todo. ‘A Family Affair’ is one of the best of recent novels. 
The story is full of interest and of excitement. The characters are distinct and life-lke. In praising this book there 1s no 
question of paying a tribute to the memory of a lamented author—the book itself deserves and commands recognition,” — 

EUM. @ 

À ‘A Family Affaiı ’ is a story extremely clever in its construction, and marked by considerable humour and knowledge of 
life. . . . It isa novel of veiy great attractiveness, and one which every one, had its author lived, would rightly have regarded as 
one of large promise.” —Spectator. 

“Mr. Conway’s new book, ‘A Family Affair,’ is a thrilling and excitmg romance... . life-like and full of mdividualsty. 
‘A Family Affair’ will probably become even more popular than Mr. Conway’s first works.” —Morning Post. 
“t Altogether the novel 1s good.” Saturday Review. 


A TREATISE ON DIFFERENTIAL EQUATIONS. By ANDREW 


RUSSELL FORSYTH, M.A., Fellow of Trimty College, Cambridge. 8vo. 145. 
NEW BOOK BY THE BISHOP OF DURHAM. 


THE APOSTOLIC FATHERS. Part II. S. Ignatius—S. Polycarp. 


Revised Texts, with Introductions, Notes, Dissertations, and Translations. By J. B. LIGHTFOOT, D.D., D.C.L., 
LL.D., Bishop of Durham. 2 Volumes in 3. Demy 8vo. 48s. 


THE ENGLISH CITIZEN SERIES. Edited by Henry Craik, M.A., Oxon., LL.D., Glasgow. New Volume. 


THE PUNISHMENT AND PREVENTION OF CRIME. By Col. 
Sir EDM"IND F. DU CANE, K.C.B., R.E., Chairman of Commissioners of Prisons, Chairman of Directors of Prisons, 
Inspector-General of Military Prisons, Surveyor-General of Prisons, Crown 8vo. 3s. 6d. 

‘A most valuable and interesting member to the valuable and interesting series of handbooks designed to instruct the English 
citizen of the nature and working of the constitution under which helives. . . . Altogether, Sir Edmund Du Cane’s book is full of 
interesting and useful information. ”—S?. Fames’s Gazette. 


MONTCALM AND WOLFE. By Franois Parkman, Author of 
“ Pioneers of Fiance in the New World,” &c. With Portraits and Maps. Two Vols. 8vo. 125. 6d. each. 


- The Times says :—“‘ The story of the struggle and its close has often been told; but never have the facts been. set forth so 
minutely, accurately, and effectively as by Mr. Francıs Parkman. He has accomplished his task with such thoroughness that 
others following in his footsteps will find little to collect and improve. . . . The lummous narrative of Mr. Parkman is fraught 
with many useful Jessons.as well as replete with much valuable information.” 


EUROPEAN BUTTERFLIES, A HANDBOOK OF. By W. F. De 
Nig ce on MA. REA Member of the Entomological Society of London, &c. With Copperplate Ilustra- 


COMPOUNDS OF CARBON; or, Organic Chemistry, an Introduction 


e tothe Study of. By IR& REMSEN, Professor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A., LL.B. B.Sc., F.R.S.E., Late Lecturer on Physics in the School of Medicine, Edinbuigh. 
With Illustrations. Second Edition. Medium 8vo. 21s.» 


OV#ER-PRESSURE IN HIGH SCHOOLS IN DENMARK. By 


* Dr. HERTEL, Municipal Medical Officer, Copenhagen. Translated from the Danish by C. GODFREY SORENSEN, 
e with Introduction by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 3s. 6d. 


GOLDEN TREASURY SERIES.—LARGE PAPER EDITIONS. - 


LYRICAL POEMS. By ALFRED Lorp Tryxyson, Poets Laureate. 


Selected and Annotated by FRANCIS TURNER PALGRAVE. A limited Edition on Hand-made Paper. 8vo. gs. 


THE POETICAL WORKS OF JOHN KEATS. Reprinted from the 
oo Editions, with Notes by FRANCIS TURNER PALGRAVE. , A lmited Edition on Hand-made Paper. 


AN INTRODUCTION TO LATIN ELEGIAC VERSE COMPOSI-, 


TION, By J. H. LUPTON, M.A , Sur-Master of Șt. Paul’s School, and formerly Fellow of St. John’s College, Cambiidge © a 
Gicbe 8vos 2s. 6d. ° l s 
MACMILLAN & CO., LONDON. P 
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_ BARBER AND COMPANY'S RICH SIRUPY ONFA CONGO.’ 


ONE SHILLING AND SIXPENCE PER FOUND. ° 


~ A TEA ABQUNDING IN STRENGTH AND QUALITY. 
COMPARE THIS WI THAT ADVERTISED AT 2s., OR 6lbs. FOR ras. 34 ‘ 
6lbs. sent free, per Pagels Post, for ros., 44lbs. for 7s. 6d., 2klbs. for 4s. 3d., to any post town in the United Kingdom. 
Postal Orders from 1s. 6d. to Ios. 6d. may now be had for One Penny fom all Post Offices. 

BARBER & CO. 274, Regent Circus, Oxford Street, W.; 61, Bishopsgate Street, E.C.; 
102, WESTBOURNE GROVE, W.; KING’S CROSS, N.; 42, GREAT TITCHFIELD STREET, W.; THE 
BOROUGH, LONDON BRIDGE; BRIGHTON—147, NORTH STREET; BIRMINGHAM—OQUADRANT ; 
LIVERPOOL—1, CHURCH STREET; MANCHESTER—93, MARKET STREET; BRISTOL—38, CORN 
STREET; PRESTON—FISHERGATE. Is 


THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS, AWARDS: WOVEN WIRE MATTRESS. 





TEN 
PRIZEMEDALS, 
FOURTEEN 
CERTIFICATES 

oF MERIT po ae i 











THE The leading peculiarity of this Mattress is the unique com - 
The principle of arrangement permits the free movement ‘‘ Excelsior bination of a woven wire central portion with helical 
of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, giving 
of complete isolation of each, and effectually prevents «e Matlock” advantages possessed by no other make. The helical 
depression in the centre, springs obviate the tendency in all woven wire mattresses 

—— BED-RESTS.t+o become hollow and so cause sleepers to roll into the 
THE ‘‘EXCELSIOR” & **MATLOCK” COUCHES. middle of the bed. 


Retail from Cabinet Makers, Upholsterers, &c, Zilustrated Descriptive Circulars and Price Lists from 


CHORLTON & DUGDALE, MANCHESTER. [s1 


OBJECTS FOR THE MICROSCOPE 


macrum, very rare s. e s Section of tail feather of young Starling in its follicle... eel a4 
Jaw of Kitten, show: lacement of temporary, by development 





on 
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Eggs of Flea .. aa 


Fibrous Sulphate of Lime, in motion for Polanscope 3 as be of permanent, too ass we ove ae aes X 
Parasite of Humble Bes n E ne ais ne oe ‘Transverse section through whole foot of Fostus, very fine ... 
Hematophinus of Buffalo... ove s ey hand 


$ n n” n ” r4 ete 
Larva of Antlion, Ceylon ee ae 
Fossil human Bone (Guadaloupe). . des as sae eee PH 
Very beautiful arranged Shdes, composed of Wheels of Chirodota, Diatoms, 
Anchors, and tes of Synapta, Butterfly, Scales, &c. These Slides 


anoano oo he 
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Lung» and fr bars of Spider... sae 
Anatomy ofa 9 pieces on one Slide 
Root of Duckweed with sheath ... sð 
Spirogyra in conjugation, stained ... 3 
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ONAAMAOOBAOO 


Antheridia of Moss, Mnitim hornum exceed in beauty anything previously offered to the micr world, 
Volvox giobator stained ... . <i ua and are specially suitable as Exhibition Slides for Sourées, Prices, 
Frrefl m Trinidad ae 55., 74. 6d., 108. Ód., 165.. 218., aud 255 


EW CLASSIFIED LIST of OBJECTS, including the recently acquired Stock of Mr. È. WngeLer, late of Holloway. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
Either of the above sent post free to any part of the world, on application to 


W. WATSON & SONS, OPTICIANS TO HER MAJESTY'S GOVERNMENT, , 
313, HIGH HOLBORN, LONDON, W.C. ee 


esas THE QT TQ GAS ENGINE, seeks g 


CONSUMPTION of GAS guaranteed to I K 
be 25 to 75°/, less than ANY other 
Gas Engine per brake horse-power. 














CROSSLEY’S PATENT TWIN “OTTO” ENGINES 
Impulse every Revolution. 
The steadiest running Gas Engine yet made. 
CROSSLEY’S PATENT SELF-STARTER 
The Safest, Samplest, and Best. 
CROSSLEY’S NEW VERTICAL “OTTO”ENGINES 
. . Requiring little Ground Space. 





° CROSSLEY BROS., Limited, Manchester. sprcraL } H.P. OTTO ENGINE INDICATING UP TO 2 H.P 


London: 34, Poultry, EC. Glasgow: 19, Renfield St. LARGELY USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT. [513 
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AMATEUR OUR EYES. 
PHOTOGRAPHERS, moms IMPROVED METHOD OF SUITING THE 


SIGHT WITH SPECTACLES 


SHOULD ALWAYS USE e 
Either Personally or by Correspondence, 


T H E M A W S O N P L A T E. BROWNING’S AXIS-CUT PEBBLES are the most perfect 


lenses made, being cut fiom pure crystals of Brazilian pebble at 


: night angles to the axis, and every lens tested separately by the 
The BEST and CHEAPEST in the Market. polariscope. Spectacles of superior quality from 4s. 6¢. per 


pair; with pebble lenses in best steel frames, from Ios. 6d. per 

pair ; and in gold fiames from £1 3s. 6¢.—Full particulars of G 
Browning’s Method of Suiting the Sight by Correspondence, 

and Testimonials post free. 


MAWSON & SWAN,| — . - 


a 
MOSLEY STREET, NEWCASTLE-ON-TYNE; JOHN BROWNING, 
63, STRAND, LONDON, W.C. 





Uniform, Reliable, and exceedingly easy to develop. 





and 31, FARRINGDON STREET, LONDON. — Isa 


. 'R. & J.. BECK'S NEGRETTI AND ZAMBRA, 
NEW M IC ROSCOPE, SOLE MAKERS OF JORDAN’S (PATEAT) 


iy “TOR STAR” SUNSHINE RECORDER. 



















PRICE £3 tos. 
With a supply of Charts 


NEGRETT! 


PRICES. L sd. 
Stand, with 1-in. Object- ° sa 
glass tae ee gee ae OO 2 ZAMBRA, 
Stand, with I-in. and in. N Scientic DeTRoyeT MAKE S 
Object-glasses... ... » 8 3 0 HOLBORN VIADUCT. 


Branches :—45, Cornhill; 
122, Regent Street, London 


Illustrated Description Post Fiee 
NEGRETTI & ZAMBRA’S j 
Large [lustrated Cataleg Resme. y, 


e 

Stand, wıth Rack and Pinion, 
coarse adjustment, 2 Eye- 
pieces, and 1-in. Object- 
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Full Descriptive Pamphlet sent on 






r e Application to Ss Pasei ae 
s e g e a 
R. &J. BECK, 68, Cornhill, London, E.C. | wags : ened 
i e è Price ss. (d. 


GOLD MEDAL 


International Inventions Exhibition, 1885. | Silver Medal awarded Inventions Exhitstion, 2885 
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VICTORIA UNIVERSITY, 
UNIVERSITY COLLEGE, LIVERPOOL. 


SESSION 1885-86 commences OCTOBER 5 


Complete Curriculum provided for Victona University Degrees in 
Medicine, Arts, and Sctence 

Students also prepared for London Universizy, Cambridge Higher Local 
and other Examinan@As 

Physical, Biological, and Chemical Laboratories 

Asmstance in Peacrical Laieoratory Work by Demonstrators under the 


Sw tendence of the Professor of Department 2 
1 Classes, except Medical, open to Male and Female Students of 16 and 


u ds, Students admitted da ther 16th year, subject to Preliminary 


amination. 
Evening Lectures and Classes, beginnmg October za, open to all-comers 


on pra of 6s fee s 
Prospectus gratis on application to the COLLEGE REGISTRAR. 


THE OWENS COLLEGE, 
MANCHESTER. 


The PROFESSORSHIP of PHYSIOLOGY has become vacant through 
the resignation of Prof Gamgee. Candidates for the Chair are inviied to 
forward applications and testimonials, addressed to the Counal of the Col- 
lege, under cover to the Registrar, not later than MONDAY, November 9 
neat Information concerning the terms and conditions of the appointment 
will be gorwarded on application to Dr. GREENWOOD, Principal of the 


College . 
HENRY WM. HOLDER, AI A., Registrar. 








UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1885-86 will begin on OCTOBER6. The College supplies 
for persons of either sex above the ordinary School Age the means of 
their Studies in SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE The CHEMICAL, PHYSICAL, ENGINEER NG, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily 
The Engineering Department includes Civil, Mechanical, and Electric 
Engineering, and Surveying, and special arrangements for practical work 
have been made with various Engineers in and near Bristol Information 
with regard to the lod of Students may be obtained on application. 
Several SCHOLARSHIPS are tenable at the College. Calendar, contam- 
ing full information, prica rs (by Post rs 3d). For Prospectus and farther 

‘0 


rmation, apply to 
ALFRED E. STOCK, Registrar and Secretary. 


THE YORKSHIRE COLLEGE. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 


The TWELFTH SESSION begins TUESDAY, October 6, 1885, in the 
New Cottucze Burwpincs, Cortece Roan, Lexps, recently opened by 
the Prince and Princess of Wales i 

The Day Classes p for the London University and other Examina- 
tions, and for vanous Professions They include —BSIathematics, Physis, 
Chemistry, Geology, Mineralogy, Mining, Coal Mining and Colliery Man- 

ement, Zoology, Com tive Anatomy, Botany, Human Physiology, 
Covi, Mechan: and Mining Engineering, Classics, History, Bogin 
French, German, and Onental es and Literature, Weaving, Design- 
ing, and Dyemg, Textile Fabrics, &c. 

‘Lhe College Taboratories Weaving Sheds, and Dyehouse are open daily 
for practical work Fees according to time ~ 

N B.—Engineerin Students will work in the detached Naw ENGINEER- 
ING LABORATORY Prospectuses may bo had (free) from the Secretary 


ST. THOMAS’S HOSPITAL MEDICAL 
' SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E 


The WINTER SESSION of 1885-86 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by A O MacKELLAR. 


M.Ch, at m 

ie) ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for compettion 
The Examination will be held on the sth, 6th, and 7th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology at 


the option of Candidates 
Special Classes are held throughout the Tear for the “PRELIMINARY 
MEDIATE M B.” Eaaminations of the 


SCIENTIFIC” and “INTE 
UNIVERSITY of LONDON. 

All Hospital Appointments are open to Students withoutextra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examjpats also several Medals. 

The Feos may be paid in one sum or by instalmerts Entries may be 
made to Lectures or to Hospital Practice, and spectal arrangements are 
made for Students entering m their second or subsequent years; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing@in the neigh- 
buurhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in-the Secretary's office e 

ge agg ate and all partioalars may be obtained from the Medical Secre- 
e tuy, Mr. GEORGE RENDLE. 
He . . W M ORD, Dean 








a. 
. TECHNICAL EDUCATION. 


e. 

Pupils received into the Laboratory of Sandy Lone Chem cil Works, 
Clayton, Manchester, pPDirectore ALrRED H Jackson, B.Sc, MPS, 
F C.S, &., Assomate of Owens College, Magghestern 
- ¢@ 
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LIVING SPECIMENS FORTHE MICROSCOPE 


GOLD MEDALawarded at the FISHERIES EXHIB&TIONMo 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his subscribers the new Ronfer Pompholyx sulcata,® 
with sketch and description, has also sent out Lophopus crystallinus, 
Cnstatella mucedo, F: ‘redericella sultana, Cordylophora lacustris, Lacinulania 
socialis, Asplanchna pro@pnta, Volvox globator, Desmids; aleo Hyd 
Amotha, Vorticella, Crayfish, andother Specimens for (Huxley"agd Martin's. 
Biological Laboratory work. . A 

Weekly Announcements will be made in this placg of Organisms T B is 
supplying 


Specimen Tube, One Shilling, post free, 


Taenty-six Tubesin course af Six Months for Subscription of 4118, 
or Twelve Tubes for 108 6d. 
Portfolio of Drawings, Eleven Parts, xs. each, 


EDWARD WARD has pleasure in an- 


nounemg the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patrons. 





KA 
Plumularia similis se . s (post-free) 2 8 
, quite new .— 
Gorgonia verrucosa (polype stained) 
Podalırus typicus (Spectre Shrimp) ~ 12 
EDWARD WARD, 249, OXFORD STREET, MANCHESTFR [503 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR 
Session 1885-6 will open on FRIDAY, OCTOBER 2. 
DEPARTMENTS OF PHYSICS, CHEMISTRY, AND BIOLOGY. 
Professor, A. Gray, M A. 
Deronsiraton D M Lewis, Mio 
rofessor, J. J -DoBBIE M. 
CHEMISTRY { Demonstrator, G MAccowan, Ph D, (Leipzig). 
BroLocy .. Lecturer, R. W PuiLuirs, BA, B Se 
The Classes and Laboratory Courses of this College are arranged to suit the 
requirements of Students preparing with a view to the Practical Appli- 
cations of the above Sciences, as well as of Students preparing for University 
and other Examinations Two years of the Three Years’ se required for 
Graduation in Science at the University of Edinburgh may be taken at this 
College, and the Lectures in Chemistry and Botany are recognised by the 
Universities of Edinburgh and Glasgow as qualifying for the Medical 
Depress of those Universities. 
ho extensive Laboratories (Physical, Chemical, and Biological) are full 
equipped for Study and Research, and in the Physical Department specia 
provision has teen made for the Teaching of Electrical Tin neenng. A 
special course has been arranged in this are For Plans and Description 
of Physical and Chemical Laboratories, see NATURE for February 26, 1885. 
ee Pies (PER TERM) 


» 2 a 





PHYSICS ee { 


ysl Chemical Biological 
Laboratory Laboratory Laboratory 
Sıx Hours per Week = £0 17 6 m Sr ro m Ko 17 6 


Kenty- or more Hours 
per Week "s o es 2 I5 O w 4 4 ove TE 0 


o 
Proporonal Charges for more than Sıx or less than Twenty-four Hours 
per Week 


A considerable number of Scholarships and Exhibitions are open for Com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full Information see the College Calendar, which may be had 
(price xs 6d ) on application to the College Secretary 


MATHEMATICS (Landon and Suburbs).— 
Students attended (at their own homes if they so prefe: High 
Wrangler, 'Trin Coli., M A. and FRS., on ay Veale Cane 
X, 9, Dorville Road, Hammersmith, W - 


WANTED.—A TUTOR to teach Young 
Children. To reside in family or in lodgings Must have good practical 
knowledge of Natural Science and be able to caplain clearly —Pleare 
wnite fully to Mr A Hrrpert, Welwyn. oe 


A GRADUATE of the UNIVERSITIES of 


Edinburgh and Heidelberg, with great experience m Zoological afd 
Bicroscopic Work, seeks an appointment as SECRETARY or some 
aoe suitable eavplevanent Address F R.S , Hampden Club, London, 

















R. 
BRITISH MARINE SHELLS, CRUSTA- 


CEANS, ECHINODERMS, BIRDS’ EGUS, &c Many thousands 
of rare and beaut:ful spectmens for Sale Cheap Lists a stamps 
Specimens sent on approval —J.. 15, Warren Street, Renby 


WANTED.—“NATURE, No. 56.—Apply 
Nature Office, 29, Bedford Street, Strand. W C 








With numerous Illustrations, Crown 8vo, 3s. 6d. 


PORARISATION OF LIGHT. By W. 


SPOTTISWQODE, LL.D., Inte President of the Royal Society, &c. 
New Editfon ature Series 
MACAIILLAN & CO, LONDON. 


Oct. 1, 1885] 





‘MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
ITED toINSPECT Mr HENSON’S STOCK of CHOICE MINE- 
»xce&c Atthe PRESENT TIME he has a PARTICULARLY 

FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 0z, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX 

® PYROMORPHITE (very RARE roru), CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC ARONS and STONES POLISHED AGATES and LABRA- 


A Largp Series of ROCKS, also microstoPic SECTIONS of the 
same 


Liris on Appiicagion Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS Catalogues free. 


SAMUEL HENSON, 
e 277, STRAND, LONDON. 
Opposite Norfolk Street. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collections expecially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK. SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England 
New Catalogues and Lists on application to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
Established 27 Years in London. 


FERNERIES fitted up with Preserved 


Flowers, Foliage Plants, and Floral Decorations suitable for Drawing- 
and Ball Rooms, Churches, Chapels, Theatres, &c. 


Swudella, 2 PATENT Preparation for preserving FERNS (from 
Maiden-hair to the common Brake), GRASSES, FOLIAGE, &c, sent, 
securely packed in stout box (with full particulars) on receipt of POO 


for 8s 
MADAME SUNDELL, 
4, SPUR STREET, LEICESTER SQUARE, LONDON 


CABINETS FOR MINERALS, 
FOSSILS, &c. 











6 DRAWERS, 20 INCHES HIGH 218. 
I0 ” 39 ” ” .. 458. 
8 4 26 ” i .. 288. 
12 ” 39 ” ” esn so e 528. 
NATURALISTS GLASS-CAPPED BOXES, ROUND AND 


RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 


MINERALS.AND FOSSILS, 
SINGLE SPECIMENS OR COLLECTIONS. 
x. i. BUTLER, 


5. Assoc. R. Sch. Mines Lond., 
e 6 M.A. Oxon, and L.S.A. Lond., 
Successor to the late R. TALLING 


180, BROMPTON ROAD, 
bd LONDON, S.W. 


Five minutes’ walk fom the Natural History Museum, S. Kensington. 















Is a Certain Oure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAHNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


NATURE 
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NON-MAGNETISABLE WATCHES. 


WATCHES which cannot be t MAGNETIBHD,” constructed at | 
the recommendation of W, Crooxns, Esq., F R.S , and as exhibited at the 
Elegrical Exhibition, Paris . 

E. DENT & CO., Makers ofthe Primapy Standard Timekeeper of the, 
Royal Observatory, Greenwich. 

Only Addresses :—65x, Strand, and 34, Royal Exchange, London. 
N. B.—Watches can be converted to this plan. 


MICROSCOPES AND APPARATUS 


MANUFACTURED AND REPAIRED 
wW JORNSOMS THREE-GUINEA STUDENT'S MICROSCOPE 
is the best constructed at the price All@Minutie carefully adapted ; coarse 
and fine adjustments, excellent r-inch® inch, and 4-mnch Achromatica. 


Cabinet jet: 
W. JOHN SRS sTOLOGICAL MICROSCOPE, with first-class 
r-inch and f-inch Objectives, £5 55. 


W. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. Catalogue Post-free 


FRY’S GOLD MEDAL, 


CALCUTTA, 1884. 


Pure Cocos.”—Cras. A 
Camron, Analyst for Dublin, 
"Strictly pure, easily assimilated ” EXTRACT 


paid we STODDART Analyst for 
Nineteen Prize Medals Awarded. 
BEST BLACK INK KNOWN. 


DRAPER'’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public omens, zog Railway Companies throughout 
relan 
It writes almost insanely Fall Black. | Flows easily from the Pen. s 
Does not corrode Stee! Pens. Blotting-paper may be applied atthe 

Iscleanly to use, and not liable to Blot moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons. Farnng- 
don Street ; W. Epwaxps, Old Change; F. Nuwsery & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool; and to be bad of all 

Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 


ACCIDENTS 


FOR WHICH 


TWO MILLIONS HAVE BEEN PAID AS 
(COMPENSATION : 


BY THE 


Passengers’ Assurance Company 
64, CORNHILL. 
ACCIDENTS OF ALL KINDS, 
Paid-up and Invested Funds, £a60,oco:—-Premium Income, £235,000. 
Chairman HARVIE M FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or ; 
West-End Offce—8, Grand Hotel Buildings, Charing Cross; 
OR AT THE 
Head Office—-64, Cornhill, London, E.C. 
WILLIAM J VIAN, Secretary. 


HOW & COS 


Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, 
HOW & CO.’S POCKET MICROSCORE LAMP, 8s. 62 
MICRO-PETRGLOGY.—Sections of Pitchstones, OBmdians, Granites 

Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylit Trachytes, 
Andesites, Porphyrites, et cen Lavas, Asher, Guelzs, s lim- 
stones, &c.. price 1s. 6d. each, 

JA HOW & CO., 73, Farrmcpon STREET, LONDON. 











105,000 


Railway 








In Fcap 8vo, Price 


6d. 

ELEMENTARY LESSONS IN THE, 

SCIENCE OF AGRICULTURAL PRACTICE. By HSTANNER, 

F.C.S., M R.A.C, Examiner in the Principles of Agriculture undér e 

the Government, Department of Science, sametime Professor of Agr® 

cultural Science, University College, Aberystwith.\p 

[MACMILLAN & co. London. 
¥ oe 


e vlxkii 
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GUY’S HOSPITAL. 


* ‘The MEDICAL SESSION commences on THURSDAY, October 1 
s Tha re re contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments, 
Special Classes are held in Hospital for Students preparing for the 
Examinations of the University of London and of other Examining 
APPOINTMENTS —The House Surgeons and Housa Physicians, the Obste- 
à tric Reudents Chnical Assistants, and Dressers, aro selected from the 
Students according to t and without payment There are also a large 
number of Junior Appoifitments, every part of the Hospital Practice being 
systematically employed for ingruction 
Ente ance SCHOLARSHIPS W pen Scholarship of ras 
Mathematics, and Modefn Languages Open ehalee 
in Seems: Physics, Botany, and’ Zoology 
Prizes, &c —Six scholarships, ng m value from £10 to £50 each, 
for general proficiency m Medical Study, the Treasurer's Gold Medal, in 
Medicine, the Treasurer's Gold Medal, in Surgery , the Gurney Hoare Prize 
of £25, for Clinical Study, the Beaney Prize of 30 guineas, for Pathology; 
i the Sands Cox Scholarship of £15 per annum for three years, for Phystology , 
the Joseph Hoare Prizes of £25 and 410; the Michael Hams Prizc of as 
for Anatomy; the Mackensie Bacon Prize of £10, for Ophthalmoscopy ; the 
Mackenzie Pnie, for Nervons Diseases, of £15; the Burdett Prize for 
Hygiene, value £10. ` 
or Prospectus and further information apply to the Dean, Dr, F. TAYLOR. 
Guy’s Hospital, London, S E , July 1885 


THE FUEL OF THE SUN. 


By W. MATTIEU WILLIAMS, 
FRAS, FCS 
8vo., Cloth, 244 pp., price 7s 6a 


This essay, though avowedly speculative, invokes no hypothetical entities 
nor actions, but proceeds exclusively by direct deduction of the cosmic 
operation of demonstrated and accepted pisica laws. 

matter of our atmosphere is shown to be expanded throughout space, 
and accumulated around „very orb proportionally to its gravitation 

Taking our share of this as unity, the atmospheres of the sun and planets 
are calculated The accumulation, instirring, ejection, dissociation, and 
recombination of the enveloping solar are shown to originate and 
taintarn the heat and light of the sun, the instirring agent being the eccen- 
tric rotation of the solar nucleus effected by the reaction of planetary gravit- 
ation; the fresh fuel supplied hy the cosmic matter ex ged for that 
ejected by the prominences ın the course of solar translation through space 

e ‘The sun-spots, the prommences, the corona, the zodiacal light, and all the 
minor details of solar disturbances cone out as physical results; also a 
simple explanation of flashing stars, and of the nebula as permanent 


es 
‘The observed meteorol of the ınfenor planets, and the semi-solar con- 
stitution of the larger, follow from the same physical premises 
Assuming that the stars are suns like ours, ıt is shown that no energy is 
ined or lost throughout the universe, the solar orbs simply concentrating, 
the machinery described, the energies previously diffused by radiation. 


London; SIMPKIN, MARSHALL, & CO. 


ineas, 10 Classics. 
of 125 guineas, 
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Just Published, Second Edition, Revised and Illustrated, price 3s. 6d. 


THE OWENS COLLEGE COURSE OF 
ELEMENTARY BIOLOGY Part I.—TuHuE FROG, an Introduction 
to ANaTomy and Hisrorocy By A MILNES MARSHALL, 
M.D , E R.S, Professor of Zoology and Comparative Anatomy in the 
Owens College, Victoria University 

London . SMITH, ELDER, & CO. 
Manchester’ J. E. CORNISH. 


THE GARNER, OCTOBER, 1885.—Con- 
tents :—Our Natural Hist Societies—Phenological Stations—The 
Mollusca of Surrey, E H. Rowe—Thoughts at Eventide. J. W Wi- 
liams, DSc, FLS, &c.—Review—Notes Post-free as. 6d. per 
annum ; głd. for single numbers. 


London: W. E. BOWERS, 2%, Wansey Street, Walworth Road, S E 


LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price ad, ugh Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, W.C. 


LA SEMAINE FRANCAISE: Journal Francais pour 
VAngleterre : Politique, Li , Sclonces, Arts, Variétés, Nouvelles, 
et Notes. Un oxemplaire par la poste, s}d , en timbres poste Abonne- 
ment franco gar la p@ste—un an, ror rod, ; six mow, 33. sd. Prix ad. 
chex tous les libraires et ayx gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise” bas been brought out in London for the, benefit of fhose English 








readers who ma to study contemporary French from all points of 
wilow, instead of confining their reading to one cular Gallic print. 
It certainly merits succos”—Graakic. ` 
. e TERNS oF SUBSCRIPTION :— t d 
aw Three Months se Mme — m tee £ ọ 
a è Six s mo m o e e e S G 
Twelve ,; . owe ẹ- IO 10 


bs P.0.0. paivablete A. Carersn: 
Publishing Offite, 441, Strand, W.C. 








THE SPECIALISTS SERIES 


A New Sers of Handbooks for Students and Practica 
Engineers, 





Now Published. ; 
Vol I , Crown 8vo, with 61 Illustrations, cloth, price 6s 
DYNAMO AND MAGNETO-E LEGTRIC 
MACHINES. 


With a Description of Electric Accumulators, fbm the German ot 
GLASER DE CEW. 


By F. KROHN, and Specially Edited by PAGET HIGGS, 
PED. D. Sc. 
Vol IT, crown 8vo, with 7 Plates, cloth, price 8s 6g- 
GAS ENGINES. 
By WILLIAM MACGREGOR. 


Vol III , crown 8vo, with lustrations, cloth, price as. 6d- 


BALLOONING: 
A Concise Sketch of its History and Principles. 


By G. MAY. 
Other Works in Preparation 


London: WHITTAKER & CO., and G. BELL & S ONS 


PROFESSOR TAITS WORKS. 


I 
In Crown 8vo , Cloth, price 7s. 6d 


PROPERTIES OF MATTER. 


By P. G. TAIT, M.A., SEC.R.S.E., 


Formerly Fellow of St Peter's College, Cambridge, Professor of Natural 
Philotophy in the University of Edinburgh 


II 





`: By the Same. Crown 8vo , price 6s. 


LIGHT. 


Edinburgh. ADAM AND CHARLES BLACK. 





ros. per Ann., 208. Post Free. 


DER NATURFORSCHER. 
Wochenblatt zur Verbreitung der Fortschrittein den 
Naturwissenschaften, 

Herausgegeben von Dr. WILHELM SELAREK. 


A Weekly Periodical devoted to Natural Science. 52 Nos , 16s. Specimen 
Numbers may be had through any Foreign Bookseller. 1884 commenced 
the XVilth volume. 


Berlin: DUMMLER, 77, Charlottenstrasse, S.W., and all Booksellers. 
e 





On the zst of evan Month, e 
JOURNAL OF ‘BOTANY,,. 


BRITISH AND FOREIGN. 


Edited by JAuss BRITTEN, F. L.S , British Museum, 
ConTENTS:—Onginal Articles by leading Botaniste.—Extracts, and 
Notices of Books and’ Memoirs.—Articles in Journals.—Botanical Newy— 
Proceedings of Soctotles. o ow 
Price rs 3d. Subscription for One Year, payable in advance, 125. 


London “WEST, NEWMAN, & CO., 54, Hatton Garden, E.C.® 


ELEGANT SCIENTIFIC PRESENT.— 


FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case with tive Catalogue, price 
412 124,--R. DAMON, F G.S., Weymouth. 


BLASCHKA MODELS 


IN 
NATURAL HISTORY. 
Having appointed Mr. DAMON, of Weymouth, Sole Agent for the Sale 





and Supply of my GLASS MODELS in GREAr BRITAIN and 
IREL P, I request all Orders and Communications to be made to 
him. 
L. BLASCHKA, Dresden. 
Priced Catalogue, New Edition, 1885, Price 6d. 
° 
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SUBSCRIPTIONS to “NATURE.” SECOND EDITION, 
E E > ign anda weed , GRIFFIN’ 6 


n ee CHEMICAL HANDICRAFT. 


To the United States, the Continent, and all places 





. s PRICE 43 7d. POST FREE, 
within the Postal Union :— sie ° : 
° 
oh eee a t.. a [A CATALOGUE OF CHEMIBAL°APPARATUS , 
Half-yearly, | 1. ire tein S Ae ILLUSTRA®ED, CLASSIFIED, DESCRIPTIVE 
Quarterly. 2... 6, Ree SS 8 o Demy 8vo, 480 pp , Iustrateg with 1,600 Woodcuts 
8 Be EEA ee Most Complete and Cheapest List of Apparatus, 
CHARGES for ADVERTISEMENTS JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
_Three Lines in Column 2s. 6d, gd. per Line pega LONDON, W.C. 
ht > 
One-Eighth Page, or Quarter Column ... 018 6 
Quarter Page, or Half a Cohmn ..... 115 0 SANDERSON & Co., 
Hara Page, ora Column ........ 3 5 fad Sole Inventors of the Solid Copper Tape 
ole Page acs a eni ae e e e any N 6 o LIGHTNING CONDUCTOR 
Post Office Orders payable to MACMILLAN & CO. In Continuous Lengths, without Joints, as supplied by themto HerMajesty’* 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. Government and the Colonies ; the Italan ernment, the Argentine Re- 


public, and other Foreign Governments ; the Royal Courts of Justicg, Strand, 
„ the Houses of Parliament, &c. 
The Jury Commission, acting on the Reports of the International Juries of 
J ORME & 60 the Heaith Exhibition, have awarded a Bronze Medal in Class 26 to Measts 
' 13 | SANDERSON & Co. for their Solid Copper Tape Lightning Conductors in 


Continuous Lengths, without Joints, and of High Conductivity Copper. 
65, BARBICAN, LONDON. LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 















nae OPPERMANN BROS., 
MANUFACTURERS 172, ST. JOHN STREET, LONDON, E.C. 


h, BRONZE MEDAL 
AND < Health Exhibition, 


IMPORTERS er a 
oF for 19 Lights, 2w; 
Scientifio Apparatus ihe: Srna an ° 
4 INCANDESCENT 
AND AMR, tl 
CHEMICALS. ‘candle-powers. 


New Pocket Accumu- 
lator, complete with 
Button-hole Lamp, 
41 ıs. Post-free 


5 
BAKER'S Temporary Installations. Price Lists, x S Catalogue, 6a. PPLE! 
ti ; ; g 
PATENT CALORIMETER, “MENTION THIS PAPER] Sample Lampa ar 64 postree. 
A NEW APPARATUS Why Use Gas? 


For demonstrating to Science LA MITRAILLEUSE. 


Classes problems in Specific 
Heat. A_RETTICH’S Patent Burner for Mineral 
Oil Lamps gives double the Light of a Duplex 
easy to Trim and Light, inexpensive to use. 
Sold by ali Respectable Ironmongers and 
Lamp Warehouses 








For full particulars write to the 
SOLE AGENTS— Buy only those Marked 


(J. ORME & CO, RETTICH’S PATENT. 


65, Barbican, London, B.C, SS eee 


| emer OBJECTS FOR HIRE, 
Histological, Botanical, Geological by the best Mounters. Let 











Complete Price List of Apparatus and 





j ut on most moderate terms. Particulars of B. Wexts, Dalmain 
oe. Chemicals, 2s. 6d. Road. Forest Hil Toa 
A THE CELEBRATED , The AUTOCOPYIST (from sos ) furnishes excellent 


BLACK COPIES 


z in Lithographic Styf&, of the ORDINARY WRITING (Also Shorthand 
x ©: Ai E: we ! Arabic, Éc ), Sketches, Music. Easy, Economical.—The AUTOCOPYIST 
Peo | mf = eee = CO , 7a, London Wall, London 
ls unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateurs e . 
use, It requires no oil. Sharpen with a spittle or water, Puts on a keen, BOOKS (Secondhand), Miscellaneous, Re. 
sharp edge; no humbug about this, Has stood the test of r00 years. Cut mainders, &c.—@. HERBERT, English and Foreign Bookseller, 319 
Pp 


ones for Axes, Hedge Knives, Razors, Penkni and Plane Irons, &c. Goswell Road, London, E C. Catal efree onre tof two stamp: 
Honourable Mention, Paris Exhibition, 1378; Pies meen Medal, London Libraries, Old Books, and Parchrient purchaied å 


International Exhibition, 1884. Ask your Ironmonger or other retail house z . 
CHEMICAL APPARATUS, Wholesale., > 





to get you one, and give my address ; 1f he won't, drop me a note. 


JOHN C. MONTGOMERIE, be Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
Tam O'Shanter Stohe Hone Works, Dalmore, Tarbolton Station, R.S.0. o es and soo clear Illustrations,e post free, “2d —WILLIAM 
Ayrshire, 3 HUME, 1, Lothian Street, Edinburgh, Sé 
4 e 
. 
e . 6 . >» 
e i , 
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: WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 





OFFICES—II, QUEEN VICTORIA STREET, E.C. Worxks—Capsy HALL, HAMMERSMITH ROAD, W. © 
° Lamps. e Fittings. Carbons. Battery Supplies. 
Dynamos. Switches. Wire. > Telephone Supplies. 
Accumulators, ~ Safety Jgnctions. Instruments. Electric Bells. ° z 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED, 


Ss. NM- SLOVE. 
In Oasks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


A * Bottles charged 2/- per doz, and allowed at the same rate if returned; but they 
mA must be paid for with the Beer eer. 

5 er sugar, sacc! nor any of the many new Brewing Materials are used in & 
@ the manufactwe of the “S ae Ne Stout; it 1s Brewed entirely from the finest Malt and 
W Hops; it 18, too, more hopped than Stout 13 erally; or mralde, ladies being vy % 
fy nutritious, it is an excellent Tomc and parti y suited for invalids, ladies nursing, or $ 
yy anyone requinng a good sed Ee Moe ig beverakes It is a “Sound Nutntious” onic, 
and very much recommended by Medical men. 








WALFEFHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 





PRIZE MEDAL FARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain, } EXHIBITION. 
SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
illustrated Catalogue, Revised Edition, per post Bd. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE TER ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—r10o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 188-, 
7 GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 











Now Ready, Medium 8vo, Price 21s. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and ‘MATERIA ` MEDIGA. 


By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., . 


Fellow of the Royal College of Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew’s Hospital : 
Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal 
College of Physicians, London ; late Examiner in the University of Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPGIA BY FRANCIS H. WILLIAMS, M.P. s» 
BOSTON, MASS. 


“Tt is simply a mine of wealth both for students and practitioners. It fs thoroughly practical and thoroughly rehabie, . .*. 18 
undoubtedly the best treatise on the subject in the English language. "— British Medical Journal, 

“The work hæ little in common with the old-fashioned books on materia medica. It 1s not a mere collection of dry facts and 
technical details, but a scientific treatise worthy to be ranked with the highest productions in ene either i in our Own or any 





other language. . It is a book of study for the scientist and a work of reference for the practical physician. ”—Lancet, 

í A work which marks a distinct epoch, a turning-point in the history of medicine. It is nota m efe compilation; - . but 
it is essentially a new departure breaking away frd well-worn tracks into a new and almost unknown region. #-—Medical Times 
and Gazette. P 

A a 
s BY THE SAME AUTHOR. [Inthe Press, 


=e DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This work contains, in addition to the¢cttsomian Lectures, a number of other Papers by the Author on similar subjects, 


Demy 8vo. . 
-$ F x MACMILLAN & CO., London. 
e 
æ e e a 
e e A 
. * ¢ 
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Now Ready, Medium 4to., Price 14s, 
& s, e 


. AN A T LAS a 
‘PRACTICAL ELEMENTARY BIOLOGY. ` 


G. B. HOWES, 


Eee of Biology, Normal School of Science and Royal School of Mines, Lecturer in Comparaime Maines St. George's 
Hospital Medical School, London. 


With a Preface by THOMAS HENRY HUXLEY, P.RS. 
MACMILLAN AND CO., LONDON. 





A NEW ALGEBRA FOR SCHOOLS. 


ELEMENTARY ALGEBRA FOR SCHOOLS, 


- H.S. HALL B.A., ° 
Formerly Scholar of Christ’s College, Cambridge, Master of the Military and Engineering Side, Clifton College, and 


S. R. KNIGHT, B.A, 
Formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College. Globe 8yo, 3s. 6a. ; with 
Answers, 45. 6d. 


This work difters in some important respects from the text-books now in use. The early chapteis contain an unusually laige 
and varied selection of examples. After the first four rules considerable prominence is given to easy equations and problems. AN 
the usual algebraical operations are first treated and exemplified ın the case of simple expressions, any reference to compound ex- 
pressions or resolution into factors being for a time postponed. The writers are thus able to treat resolution into factors, and the 
operations subsidiary ‘to it, far more fully than 1s possible where factors are introduced and sed of in a Single chapter. After 
quadratic equations some recapitulatory chapters contain general proofs of the elementary rules and miscellaneous theorems and 
examples illustrating their harder applications. The book deals as fully as is usual in an elementary course with indices, surds, 
ratio, proportion, variation, and progressions, and concludes with a collection of miscellaneous examples. Examples are worked in 
the text throughout to illustrate the best methods, and the examples for piactice are numerous, As, moreover, they have been . 
compiled with the advice and assistance of several teachers of great experience, it is hoped that no useful types have been omitted. 


MACMILLAN & CO., LONDON. 


WORKS BY THOMAS HENRY HUXLEY. 


PRESIDENT OF THE ROYAL SOCIETY, &., &c. 
LAY SERMONS, ADDRESSES, AND REVIEWS. Seventh Edition. 8vo. 


7s. 6d. 
ESSAYS SELECTED FROM LAY SERMONS, ADDRESSES, & REVIEWS. 


Second Edition. Crown 8vo. Is. 


SCIENCE AND CULTURE, AND OTHER ESSAYS. Demy 8vo. 10s. 6d. 

CRITIQUES AND ADDRESSES. 8vo. tos. 6d. 

AMERICAN ADDRESSES, WITH A LECTURE ON THE STUDY OF 
BIOLOGY. 8vo. 

PH YSIOGRAPHY. An Introduction to the Study of Nature. With Coloured 


Plateseand Woodcuts. New and Cheaper Edition. Crown 8vo. 65. 6d. 


LESSONS IN ELEMENTARY PHYSIOLOGY. With numerous Illustrations. 


New Edition, Revised. Fcap. 8vo. 4s 6d. 
INTRODUCTORY PRIMER OF SCIENCE. 18mo. ts. 
“HUME. Crown 8vo. 2s. 6d. (‘English Men of Letters.” 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 


BIOLOGY. By T. H. HUXLEY, LL.D., P.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc Fellgw of Chiist’s 
College, Cambridge. New Editon, Crown 8vo. 6s. 


MACMILLAN & CO., LONDON. 


THE CHEMISTRY OF THE SECONDARY BATTERIES OF 


PLANTE and FAURE. By J. H. GLADSTONE, Ph.D., F.R.S., and ALFRED TRIBEg F.Inst.C., Lecturer on 











Chemistry at Dulwich Coll Crown 8vo, 25. 6d. [“ Nature” Series @ 
‘The little volume is a valuable s coùleibation to our knowledge of secondary battenes, and deserveséô be widely circulated.”—. „ 
Electrical Review, 


“Tt does aot need many words to commend this clear &nd practical little volume ¢0 all whom it may conéern.”~-Athenaum. 
MACMILLAN & CO., LONDON, W.C. 


. ee 
e 
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Messrs. MACMILLAN & 0058 NEW: BOOKS. .- 


A NEW BOOK BY THE LATE RECTOR OF LINCOLN COLLEGE, 


- SERMONS. By Marx Partiso, late Rector ` of Lincoln College, 


Orford. Crown 8vo 6s. [Vart week. 


EUROPEAN “BUTTERFLIES, A HANDBOOK OF.. By.W.. F. DE 


VISMES KANE, MA., M.R.L.A., Member of the Entomological Society of London, &c. With Copperplate Illustra- 
tions. Crown Svo. IOS. ‘6d. 


COMPOUNDS OF CARBON: or, Organic Chemistry, an Introduction 


to the Study of. By IRA REMSEN, Professor of Chemistry = the Johns Hopkins University. Crown 8vo. 6s, 6d. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A., LL.B, D.Sc, F.R.S E., Late Lecturer on Physics in the School of Medicine, Edinburgh. 
With Illustrations. Second Edition, Revised and Enlarged. Medium 8vo. 21s. 


A TREATISE ON DIFFERENTIAL EQUATIONS. By ANDREW 
145. 


RUSSELL FORSYTH, M.A., Fellow and Assistant Tutor of Trinity College, Cambridge. 8vo. 


THE LAW OF THE CONSTITUTION, Lectures Introductory to the 
Study of. By A. V DICEY, B.C.L., of the Inner Temple, Barrister- at-Law, Vine:iian Professor of English Law in the 
University of Oxford, Fellow of All Souls’ College, Hon. LL.D., Glasgow. Demy 8vo. 12s. 6d. [Next week. 


THE ENGLISH CITIZEN SERIES. Edited by HENRY CRAIK, M.A., Oxon., LL.D., Glasgow. New Volume. 


THE PUNISHMENT AND PREVENTION OF CRIME. By Col. 


Sr EDMUND F. DU CANE, K.C.B., R.E., Chairman of Commissioners of Prisons, Chairman of Directors of Prisons; 
Inspector-General of Military Prisons, Surveyor- General ot Prisons. Crown 8vo. 3s. 6d. 


“A most valuable and interesting member to the valuable and pleas series of handbooks designed to instiuct the Fnglish 
citizen of the nature and working of the constitution under which he lives. . . . Altogether, Sır Edmund Du Cane's book 1s full of 
A interesting and useful information ”—S4. Fames s Gaeeite, 


$ MONTCALM AND WOLFE. By Francis PARKMAN, Author of 
‘Pioneers of Francein the New Would,” &c. With Portraits and Maps. Two Vols. 8vo. rzs. ód. each. 


The Zimes says :—*‘ The story of the struggle and its close has often been told; but never have the facts been set forth so 
minutely, accurately, “aiid effectively as by Mr. Francis Parkman. He has accomplished his task with such thoroughness that 
others following in his footsteps wil find Tittle to collect and improve. . . . The lummnous narrative of Mr. Parkman is fraught 
with many useful lessons as well as replete with much valuable ın ormation ” 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK. By 


Dr. HERTEL, Municipal Medical Officer, Copenhagen. Translated from the Danish by C. GODFREY SORENSEN, 
with Introduction by J. CRICHTON-BROWNE, M.D., LLD., F.R.S. Crown 8vo. 35. 6d. 


GOLDEN TREASURY SERIES.—LARGE PAPER EDITIONS. 


LYRICAL POEMS. By ALFRED Lorp Tennyson, Poet Laureate. 


Selected and Annotated by FRANCIS TURNER PALGRAVE, A limited Edition on Hand-made Paper. 8vo. 9s. 


THE POETICAL WORKS OF JOHN KEATS. Reprinted fsom the 


Original Editions, with Notes by FRANCIS TURNER PALGRAVE, A lmited ition on Hand-made Papér. 
8vo, 9s. 


THE TENNYSON BIRTHDAY BOOK. Edited by Emity eee 


SPEAR. In Two Sizes. (1) Extra Fcap. 8vo. Edition on Hand-made Paper with red lines, 5s., (2) 18mo., 25. 6a. 
[Next weed. 


THE PHÆDO OF PLATO. Edited, with Introduction and Notes,” 


by W. G. GEDDES, LL,D., Professor of Greek in the University of “Aberdeen, Second Edition. Demy 8vo 8s. 6da 
[Next week. 


AN INTRODUCTION, TO LATIN ELEGIAC VERSE COMPOSI- 


TION? By J. H. LUPTON, M.A., Str-Master of St. Paul’s School, and formerly Fellow of St. John’s College, Cambridge. 
Globe 8vo, 2s. 6d. ° 
CLASSICAL SERIES.—NEW VOLUME. 


LIVY.—Books XXIII. and XXIV. Edited, with Introduction, and 


Notes, by G. C. MACAULAY, M A.,*Assistant Master at Rugby. With Maps. Fcap. 8vo. 55. 
ELEMENTARY CLASSICS,—NEW VOLUME. 


`. AESUHYLUS.—PROMETHEUS VINCTUS. Edited, with Notes sa 


. ". Vocabulary, byH. M. STEPHENSON, M.A., Head Master of®St. Peter’s School, York. 18ra. Is. 6g. [Next week. 
rape e MACMILLAN & €O., LONDON. 


Pyinted by RicHarp CLay anp Sons, at 7 and 8, Bread Strest Hill, Queen Victoria Street, in the City of London, and Published by 
os MACHILLAN AND Co., at the Office. 2 and RP, Bedford treet, Covent Garden.—Turrspay, October x, 1885. 
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CHATWOOD'S 


DUODECUPLE go 


$ 
PATENT .@ 
s$ SAFES 


<$ 
and LOCKS 


s% 


Have received highest Awards at all International Exhibitions, 
including Two Diplomas of Honour and Six Gold Medals. 


o? 


London Warehouse, 76, NEWGATE STREET, E.C. 
Lancashire Safe and Lock Works, Bolton. {s13 
s 





Lost merfories restored—the worst made g and the best 
better. Any book lsarued ta one reading. = 


MEMORY eoe 


ae e AND One Thoneand Amhoahonsti! 
SUCCESS. PROSPEOTUS POST PREG, 
wm ms O: 
« Mr R, A. PROOTOR, Dr ANDRE WILS N, 
NEVER FORGBTEING? ad OURE for WANDER- 
ING taught thoroyghly Post, m Classes, and Privately, 
PROF. LOISETTH, 37, New Oxford Strest, Londo W.0. 


RIBBON SECTION CUTTING. 


e 

The Cambridge Scientific Instrument Company have designed a new and 
simple Microtome for cutting continuous Ribbons of Sections of Microscopic 
Preparations on the plan first adopted by Mr. Caldwell. The new instru- 
ment has the advantage over the original pattern of dispensing with the 
endless band altogether, and consequently not oni avoiding trouble 
of lifang the senes of Sections from the razor, but of allowing them to 
fall on to the glass slide in their proper position for mounting. Prce of the 
Microtome, £5 ss 


The Company are appointed Agents for the Microscopes of Zeiss, a supply 
of which is kept in stock. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge. 


& all othe: Professions Pacers 





OUR EYES 


BROWNING'S IMPROVED METHOD OF SUITING THE 
SIGHT WITH SPECTACLES 


Either Personally or by Correspondence. 


BROWNING’S AXIS-CUT PEBBLES are the most perfect 
lenses made, being cut fiom pure crystals of Brazilian pebble at 
tight angles to the axis, and every lens tested separately by the 
polariscope Spectacles of superior quality from 4s. 6d. per 
pair; with pebble lenses in best steel frames, from ros. 6d. per 
pair ; and in gold frames from 41 3s. 6¢.—Full particulars of 
Browning’s Method of Suiting the Sight by Correspondence 
and Testimonials post free. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


NEGRETTI! AND ZAMBRA, 


SOLE MAKERS OF FORDAN’S (PATENT) 


SUNSHINE RECORDER, 


PRICE £3 1083. 
With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS 
á TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches:—45, Cornhill; 
reg, Regent Street, Loadon. 
Llnstrated®* Description Post Free. 
tae eae tar ae, 
NEGRETTI £ ZAMBRA'S: 
Large Iustraféd* Catalogue, 
600 Pages, 













*: foo Engravings. 
2 Price 5s. ¿2 $ 
Silver Medal awarded Invention? Exhibition, 188 5. 
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. THE PROFESSORSHIP OF NATURAL 
PHILOSOPHY, 


IN THE QUEEN’S COLLEGE, GALWAY, 


Being now about to me vacant, Candidates for that Office are requested 
to forward their ‘Testiftonials to the Under-Secretary, Dublin Castle, on or 
before OCTOBER 48, in order that the same may be submitted to his 
Excellency the Lord Lieutena e. 

The Candidate who nty be selected for the above Pi @essorship will have 
to enter upon his duties forthwith © 

Dublin Castle, October 3, 1885. @ 


CIVIL SERVICE COM MISSION.—Forth- 
co Examination —Assistant Exammerships ın the Patent Office 
(at-25), October 23 Salary, £a50 to £400 

The date specified is the latest at which applications can be received 

They must be made on forms to be obtamed, with particulars, from the 

SECRETARY, Civil Service Commission, London, S W 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8and9, YORK PLACE, BAKER STREET, W. 

The SESSION will begin on THURSDAY, October 15 

An Address to the Students and their friends will be given on FRIDAY, 
October x6, at 4 o'clock, by Sr HENRY W ACLAND, KCB, F R.S, 
Ladies and Gentlemen admitted on presentation of their visting cards 

B SHADWELL, Hon Sec 


VICTORIA UNIVERSITY, 
UNIVERSITY COLLEGE, LIVERPOOL. 
SESSION 1885-86 commences OCTOBER 5 


Complete Cumculum provided for Victoria University Degrees in 
Medicine, Arts, and Science. : 

Students also prepared for London University, Cambridge Higher Local 
and other Examinations 

Physical, Biological, and Chemical Laboratories, 

Asaistance in tical Kabortory Work by Demonstrators under the 
Superintendence of the Professor of the Department, 

1 Classes, except Medical, open to Male and Female Students of 16 and 

u varda c Students admitted on their 16th year, subject to Preliminary 
Ekamins io 


Evening Tectivan and Classes, beginning October r2, open to all-comers 
on payment of 6s fee. | . 
Full Prospectus gratis on application to the COLLEGE REGISTRAR. 
THE OWENS COLLEGE, 
MANCHESTER. 


The PROFESSORSHIP of PHYSIOLOGY has become vacant through 
the Tesigoahon of Prof. ee. Candidates for the Char are invited to 
forward applications and testimonials, addressed to the Council of the Col- 
lege, under cover to the Registrar, not later than MONDAY, November 9 
next Information concerning the terms and conditions of the appointment 
will be forwarded on applicauon to Dr. Grernwoop, Pmacipal of the 


College. 
HENRY WM. HOLDER, M A, Registrar. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1885-86 will commence on OCTOBER 1 
when an Introductory Address will be deltvered by A. O. MacKELLAR 


Fed: M.Ch,at3 pm 

WO ENTRAN CE SCIENCE SCHOLARSHIPS of £100 and £60 

respectively, open to all first-year Students, will bo offered for compeutirn 

The Examination will be held on the sth, 6th, and 7th of October, and the 

subjects will be Chemistry and Phyncs, with either Botany or Zoology at 
es. 














the option of Candidat 

Specia Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Examinatons of the 
UNIVERSITY of LONDON 


All Hospital Appomtments are open to Students without extra charge 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

The Fees pay be @aid in one sum or by instalments Entnes may be 
made to Lectures or to Hospital Practice, and qecial arrangements are 
made for Students entering in their second or subsequent years; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neigh- 
bourhood receive Students for residence and supervisiongand a register of 
approved lodgings 1s kept in the Secretary’s office 

10: tuses and all particulars may be obtained gow the Medical Secre- 


tary, Mr Grorcr RENI E 
W M. ORD, Dean 
a wx- 


ADVERTISER wishes to know where 


LANTERN coe to ee Reon Ae a Promptly 

am ruRically Copied —. ta ` ce ol TURE, 
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WANTED.—“NATURE,” No. 56—Apply 
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LIVING SPECIMENS FOR THE MICRQSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITICN to 
THOMAS BOLTON, 57, NEWHALL §TREET, BIRMINGHAM 


Who has last week sent to his subscribers Dero obtusa, with sketch and 
description. He has alxg sent out hopus_ tallinus, Cristatella 
mucedo, Fredericella sultana, Cordylophora tris, lancha priodonta, 
Notommata spicata, Volvox globator, Desmids ; also Hydra, Ameeba, Vorti- 
cella, Crayfish, and other Specimens for (Huxley and Martin’s) Biologica” 
Laboratory work. ® 

Weekly Announcements will be made inthis place of Organisms T. B. 1+ 
supplying 


3pacimen Tube, One Shilling, post free. 


Twenty-six Tubesin course of Six Months for Subscription of LI 18. 
or Twelve Tubes for 108. 6d. 
Portfolio of Drawings Eleven Parts, 14. each. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR 
Session 1885-6 will open on FRIDAY, OCTOBER 2. 
DEPARTMENTS OF PHYSICS, CHEMISTRY, AND BIOLOGY. 
Professor, A. Gray, ALA 
PHYSICS «+ { Demonstrator, us N Lewis, MA 
Professor, J. OBBIE. $ c 
CHEMISTRY Demonstrator, G Maccowan, Ph D, (Leipzig) 
BroLocy . Lecturer, R. {v PmLurs, BA, B Se 

The Classes and Laboratory Courses of this College are arranged to suit the 
requirements of Students preparing with a view to tho Practical Appl- 
cations of the above Sciences, as well as of Students preparing for Univermty 
and other Examinations. Two years of the Three Years’ Course required for 
Graduation in Science at the University of Edinburgh may be taken at this 
College, and the Lectures in Chemistry and Botany are recognised by the 
Universities of Edinburgh and Glasgow as qualifying for the Medrcnl 
Degrees of those Universiues 

The extensive Laboratones (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the ee Department special 
provision teen made for the Teaching of Electrical ngmeenng A 
special course has been arranged in this subject. For Plans and Description 
of Physical and Chemical Laboratories, see Natuxg for February 26, 1885. 

Lasoratory Fuss (per TERM) 
Physical Chemical Biolog'cal 
Laboratory Laboratory 
Six Hours per Week .. 40 17 6 m Sr 20 m £o 17 6 
Twenty-four or more Hours 

per Week ew cee eZ ITS lots 44.0 2 18 © 

Proportional Charges for more than S.x or less than Twenty-four Hcurs 
per Week. 

A considerable number of Scholarships and Exhibitions are open for Com- 
petition at the beginning of each Session, and se are awarded at the 
close of each Session on the result of the year’s work 

For full Information see the College Calendar, which may be had 
(price 1s 6d ) on application to the College Secretary 


UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1885-86 will begin on OCTOBERS, The College supphes 
for persons of either sex above the ordin School Age the means of 
continuing their Studies in SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE. The CHEMICAL, PHYSICA ENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily 
The Engineenng Department includes Cıvıl, Mechanical, and Electric 
Engineering, and Surveying, and special arrangements for practical work 
have been made with vanous Engingers in and near Bretol Information 
with regard to the | of StudBgts may be obtained on applicapion 
Several SCHOLARSH are tenableat the College Calendar, contam- 
ng full information, price 1s (by Post 1s.32) For Prospectus and further 
info: 


mation, apply to R 
ALFRED E. STOCK, Registrar and Secretary 


SCIENCE CLASSES, 
YOUNG MEN’S CHRISTIA Ne 
ASSOCIATION, 
186, ALDERSGATE STREET, E C . 
Physiology—Mr Joun J Pirler, F C 83 , Fndays, 7-8 p m 
« Hygiene—Mr Joun J Pitrey, FCS é Fndays, 8 15-9 15pm 
Magneusm and Electriaty—Mr H Parxixs, Thursdays, 8.30 pm 
Pe es ‘Members and Associates 5$, and Non-Subscr! x 7s 6d the 
urse, 
If two Subjects taken, 25 cent less @ 
Bathematics—Mr AUGUST PERL, Tuesdays, 8 r5-1to p m 
Fars —Members and Associates 7s 67, and on Ribscribers tos 6d 
Students intending to join should do fo at once 


MATHEMATICS (London and Suburbs) — 


Students attended fat their own homes if they so prefer) by a High 
Wrangler, [rn Coll, M A. and F R S., on very reasonable terms.— 
e X, 9 Dorville Road. Hammersmith, W 


BRITISH MARINE SHELLS, CRUSTA- 


CEANS, | CHINODERX MS, BIRDS’ EGGS, &c. Many thousani~ 
of rare and beautiful specimens for Sale Cheap Lists 2 stamp- 
Specimens sent on appreval —J. 15, Warren Street, Tenby 
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LONDON UNIVERSITY EXAMS.— MINERALOGY AND GEOLOGY. 
a Prehm, Scientific ang B.Sc Rapid Coa with great success PROFESSORS, COLLECTORS and VISITORS to LONDON fre 
ô T Moderate —H J Wess, B Sc, rst Class Honours (Lond ), INVITED to INSPECT Mr, HENSON’S STO€K of CHOICE MINE- 
Utiiversity College, London &e At the PRESENT N ME he has a ats Ae ale 
SINE CRYSTALLISED NUGGET ANATIVE COLD, WEIGHT gae, 
on 
° _ MINERALS AND STONE PYROMORPHITE (very rarr rorw), CERUSSITE, CRYSTALL- 
IMPLEMENTS. ISED MALACHITE, and BOTRYOIDAL CHALCED 


MR, BRYCE-WRIGHT. bogs to call tW attention of his Clients and the 
Publac’to Ina large Senes of 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected 
Elementary Collections of Minerals, Fossils, and Rocks from £r upwards 


N B—Tkhese Collections obtained the Prise Medat, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, 
° Mi ineralogist and Expert in Precious Stones, 
204, REGENT STREET, LONDON, W. 


EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slide of Zoophyie, with tentacles 
out, in the special manner so well known to his numerous patrons. 





“ 


Plumularia similis .. .. s (post-free) 2 8 
Iso, quite new .— 4) 

Gorgonia verrucosa (polype staine $ 22 

Podalrus typicus (Spectre Shnmp) i I 


EDWARD WARD, 249, OXFORD STREET, MANCHESTER. {503 


SPECTACLES V. OPHTHALMIC 
IRREGULARITIES. 


wW JOHNSON, Ophthalmic tici received the HIGHEST and 
ONLY AWARD granted for SPE TES in LONDON, International 
Exhibition, 1862 

Patronised by the most eminent Oculists and Medical Men. 


W. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD 
“ Remarks on Spectacles,” post-free. 


PROFESSOR TAIT’S WORKS. 


i. 
In Crown 8vo , Cloth, price 7s 6g 


PROPERTIES OF MATTER. 


By P. G. TAIT, M.A., SEC.R.S.E., 


Formerly Fellow of St Peter's College, Cambridge, Professor’ of Natural 
Philosophy in the University of Edi burgh 


II. 
By the Same. Crown 8vo , price 6s 


LIGHT. 


Edinbuyh ADAM AND CHARLES BLACK. 


HOLLOWAYS. OINTMENT fart 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
JLOERS. If effsotually rubbed on the Neok and Chest, it oures 


CORE THROATS, BRONOHITIS, COUGHS and COLDS; and for 
.¢ o ptt, RHEUMATISM, and all Skin Diseases it is unequalled, 


e CHEMICAL APPARATUS, Wholesale, 


Retail, for Colleges, Schools, and Chemical Works, New Catalogue of 
es and 500 clear Tilustrations, post free, 2d —WILLIAM 
E, t, Lothian Street, Edinburgh. 


BOOKS (Segondhand), Miscellaneous, Re- 
mainders, &c.—-C HERBERT, English and Foreign Bookseller, sro. 
Goswell Road, London, E C. Cataloguefree onreceipt of two stamps, 
Libraries, Old Books, and Parchment purchased. 


























The AUTOCOPYIST (from aos ) furnishes excellent 


BLACK COPIES 


in Jithographje Style, a the ORDINARY WRITING (also "Shorthand 
Arabic, &c ), Music. Easy, Economical.—The AUTOCOPYIST 
CO , 72, London Watt London 

e 


FORIG IRONS and STONES. POLISHED AGATES and Od LAB. 
A Large Series of ROCKS, also MJCROSCOPIC SECTIONS of the 


same. e 
Listson Application. Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES, 
BLOWPIPE CASES AND APPARATUS. Catiloguot iren: 
SAMUEL HENSON, 
277, STRAND, LONDON. 
Opposite Norfolk Street. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Collections especiali ted for Teaching as supplied to Science 
and Art Department, pet oie i by all Lecturers and Teachers in 

Great Britain, &c 

New and Rare Minerals constantly arriving from all parts fr selection of 
Single Specimens. 

ROCK SECTIONS FAND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists onapplication to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 


FERNERIES fitted up with Preserved 


Flows, Foliage Plants, and Floral Decorations suitable for Drawing- 
and Ball Rooms, Churches, Chapels, Theatres, &c. 


Sundella, a PATENT Pre tion for FERNS (from 
Marden-hatr to the common Brake) GRASSES, rabe &c., sent, 
securely packed in stout box (with full particulars) on receipt of POO. @ 


for 8s 
MADAME SUNDELL, 
4, SPUR STREET, LEICESTER SQUARE, LONDON 


CABINETS FOR MINERALS, 
FOSSILS, &c. 








6 DRAWERS, 20 INCHES HIGH tee as ave BIB, 
I0 ” 39 ” ” sa tee aa 458, 
8 ” 26 35 u E 288, 
12 ” 39 ” ©» te 528, 


NATURALISTS GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN, 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


MINERALS AND FOSSILS 
SINGLE SPECIMENS OR COLLECTIONS. 
za. EX. BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon. and L.S.A. Lond., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, 
LONDON, S.W. 
Five minutes’ walk from the Natural Histow Museym, S. Kensington. 


HOW & CO.’'S 








Geological Transparencies for the Lanterp, 


Descriptive Catalogue on Application. 


WALKER®S eens GRAVITY BALANCE FOR ROCKS 
ND MINERALS, 


HOW & CO.’S POCKET MICROSCOPE LAMI 8s. 6d * 
MICRO-PETROLOGY.—Sections 8 Pitchstones, Obsidians Gramtes, 


Syenites, Diorites, Gabbros, 'Dolarites, Rasalts, Tachylites, Trachgtes, + 
Andesites, Porpkyrites, 
stones, &c.. 


as aaa Laras, Ashes, gGneiss, Schists, Lime- 
18. 6d, eac! 


JAMES How & CO., 73, FRRRINGD8Ne STREET, LONDON. 
2 


*clexx NATURE 








[Oct. 8, 1885 
io o 
“STANDARD SCIENTIFIC , WORKS PUBLISHED. oe ‘ 
o 22 i MESSRS. LONGMANS, GREEN, & CO. ° 
MILLER'S (Dr. W. A.) ELEMENTS OF CHEMISTRY. Part I. Chemical Physics. ponei with £ar d 
Additions, by H. MACLEOD, F.C S. With 274 Woodcuts x "16 0 
MILLERS ELEMENTS OF CHEMISTRY. Part II. Inorganic Chemistry. Sixth "Edition, revised 
throughout, with Additions by C E. GROVES With 376 Woodcuts ww 3 ai 140 
MILLERS ELEMENTSə OF CHEMISTRY. Part III. The Chemistry of Carbon. Com mpounds, or "e 2 
Organic Chemistry. @With ao Woodcuts Fifth Editign, revised, by H.E ARMSTRONG, FRS, and C. E. GROV F.CS. 8vo. 111 6 
Fe REYNOLDS’ (Dr. J. E.) ) EXPERIMENTAL C CHEMISTRY FOR JUNIOR STUDENTS Fcap. E 
th numerous Woodcuts I. “Introductory” n. 1 6 
pee Ti. “ Non-Metals” aah se +e mad 2 6 
Part ITI. “ Metals and Allied Bodies” ~. 3 6 
A GANOT’S NATURAL PHILOSOPHY FOR GENERAL READERS AND YOUNG PERRONE: a Course 
of Physics divested of Mathematical Formula, expressed in the lan of daily hfe Translated and Edited from GANOT'S ‘Cours 
Elémentaire de Physique,” by E. ATKINSON, PhD, FCS, es a fessor of Experimental Sence, Sor College, Sandaun The ® 
Fifth Edition, with 20 pages of new Matter, 2 Plates, and 495 Woodcuts ... Crown 8v0. 7 6 


GANOT’S ELEMENTARY TREATISE ON PHYSICS, ‘Experimental and ‘Applied, “or the use of Colleges 


and Schools Translated and Edited from GANOT’S Éléments de Physique,” by E A TRINSON,; PED ECS Eleventh 
Edition, revised and enlarged With 5 Coloured Plates and 898 Woodcuts Crown 8vo. 15 0 


GOODEVE'S (T. M.) PRINCIPLES OF MECHANICS New Edition, re-written and enlarged. With 253 
Woodcuts.. +. Crown 8yo 60 


GOODEVES | ELEMENTS OF MECHANISM. New Edition, rewritten and enlarged. With 342 


60 
BOURNE! S. aa 5 CATECHISM OF THE STEAM ENGINE IN ITS VARIOUS APPLICATIONS INT THE 
Arts, to which ıs now added a chapter on Air and Gas Engines, and another devoted to Useful Rules, Tables, and Memoranda, New 

Rate, much enlarged, and mostly rewnitten, Tllustrated by 212 Woodcuts, for the most part new in this edition Crown 8yvo. 7 6 


London: LONGMANS, GREEN, AND CO. 





A Popular Edition of Mr. Hugh Conway's New Novel will be ready on Tuesday next, price Six Shillings. 


A FAMILY AFFAIR. 
: By HUGH CONWAY. 


fm, Author of “ Called Back,” “Dark Days,’ &c. New and Popular Edition. Crown 8vo. 6s. 
MACMILLAN AND CO., LONDON. 








Just Published, with above 200 Wood Engravings, fcap. 8vo, Cloth, 4s 
OUTLINES OF NATURAL 
PHILOSOPHY 
FOR SCHOOLS AND GENERAL READERS. 


C. J. WOODWARD’S EDUCATIONAL WORKS, F. 
Now Ready. Price 3s. 
ARITHMETICAL PHYSICS, PART IL 4, 


MAGNETISM AND ELECTRICITY. 


I 


By J. D. EVERETT, D.C Le, F.RS, 
Professor of Natural Philosophy ım the Oaren College, Belfast ; Editor of 
the English Edition of ‘' Deschanel's Natural Philosophy,” &c., &c. 


Great pains have been taken to make every statement in this book as 
plain as possible, and to put every sentence into such a form as to be readily 
understood at first reading. Algebraic formulas have been altogether ex- 
cluded, and familar language leiere available has been preferred to the 
use of technical terms. 


London: BLACKIE & SON, 49 and 50, Old Bailey. 





nd English Edition,with Additions. With 29: Woodcuts and x4 Plates 
» including Angatrom’s and Cornu’s Maps. 8vo. price 314. 6a. 


SPECTRUM ANALYSIS 


In Its Application to Terrestrial Substances, and the 
Physical Constitution of the Heavenly Bodies. 
Familiarly explained by the late Dr. H. Schellen. 

‘Translated from the Third Enlarged and Revised German Edition by JANE 


and CAROLINE Lasser, Edited, with Notes, by Capt. W. pz W. ABNEY, 
RE., FRS. 


(5 laie 


London : LONGMANS, GREEN, & CO 


Just Published, Post Free for Two Stamps, 


NATURAL HISTORY & SCIENTIFICBOOKCIR- 

CURAR; No 67. Recent Purchases and New Works: Botany, any Zoology, 
EA Mineralogy, Palæontology, Astronony.—W 

28, Essex Street, Strand, London. 


Just Published, Second Edition, Revised and Illustrated, price 31. 6d, 


THE OWENS GOLLEGE COURSE OF 
© ‘ELEMENTARY BIOLOGY. Part I1.—Tus FROG, an Introduction 
to Axatouy and Histo! By A. MILNES MARSHALL, 

°. ° M.D, E R.S., Professor of Zoology and Comparative Anatomy in the 


© Owens College, Victoria Uarronity 


London : SMITH, ELDER, & co: 
Manghester: $. E- CORNISH. 








BY 
C. J. WOODWARD, B.Sc. 


CONTENTS drat Ai 
ti 


ie asi arr 
Functions, Electrostatic 


traction, Energy ‘of oe etia] S 
Law, Thermo electricity, Currents a 


52 Woodcuts, 4 Lithographic Plates illustrating Lines of Force 
London : SIMPKIN, MARSHALL, & Co. * 





Important New Work by the Royal Astronomer of Irefand. 
NOW READY. 


THE STORY 


OF THE 


- HEAVENS. 
ROBERT STAWELL BALL, 


LL.D., F.RS, FRAS, , 
ROYAL ASTRONOMER OF IRELAND. 
WITH 


Sixteen separate Plates, produced in Chromo-Lithography, and 
Ninety Wood-Engravings. 


Demy 8vo, 544 pages, cloth, 315. 6d, 


CASSELL & COMPANY, LIMIT&D, 
LUDGATE HILL, LONDON. 
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—--&. 
SUBSCRIPTIONS to “ NATURE” | OP PERMANN BROS., 
ae e s d. 173, ST. JOHN STREET, LONDON, E.C. $ 
eafly. anaa‘ . 28 o BRONZE MEDAL 
Hlalf-yearly. . aaa’ whe 14 6 Health Exhibitien, ° 
e Quarterly. . w: e 7 6 D en 
To the Uhited States, *the Continent, a and all places for we 95; 
within the Postal Union :— 20 Li ia £ 7 e ý ° 
° . e s. d. * The 
@ Yer... . ew, miba ea Ng076 INCANDESCENT 
Half-yearly , . porn Tosia w Jeb b or EAD, 
Quarterly. . 2... eee ee . 8 o candls-powers, 





New Pocket Accumn- 
lator, complete witk 
: Button-hole Lamp, 
© grit Poat-free 
with Instractions 


“CHARGES for ADVERTISEMENTS 


Three Lines i in Column 2s. 6d. 9d. per Line aner 
46 





T Installati Price L S 6d. [Pr 
One-Highth Page, or Quarter Column... © n 6 eater mn ee Cee eee 
td eo .»s» s 
Half a Page, ora Column .......- 350 
Whole Page . 0... ee eee a a 6 60 Why Use Gas? 


Post Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


LA MITRAILLEUSE. 


A RETTICH'’S Patent Burner for Minera! 
Ou Lamps gives double the Light of a Duplex, 
easy to [rim and Light, inexpensive to) use 
Sold by all Respectable Ironmongers and 

Lamp Warehous: 
Buy only those Marked 


RETTICH’S PATENT. 


35, GERRARD STREET, SOHO, 








THE CELEBRATED 








Is unrivalled | for Gardai, Foresters”, Farmers’, Jona and Aae 

use. It requires no oil. Sharpen with a spittle or water. ‘Puts on a keen, SECOND EDITION, 
fea ges no hanes steno Has stood the test of roo years, Cut y 

in Hones for Ares, Hedge K: Razors, Penkniv and Plano Irons, &c, G R | F F l N S 
Honourable Mention, on Exh tion, 1878; an. “Brons edal, London 


` 


Triera EEan e an raae oir | CHEMICAL HANDICRAFT. 
JOHN C. MONTGOMERIE, PRICE 4s. 7d. POST FREE. « 


men Osta Sions ie Voimia no Stes A GATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 


J 1 0 RM E & 00., Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


66, BARBICAN, LONDON. | JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
LONDON, W.C. 


MANUFACTURERS SANDERSON & Co., 








AND Sole Inventors of the Solid Copper Tape 
IMPORTERS LIGHTNING CONDUCTOR 
OF In Continuous without Joints, a as supplied byt lied by themy to Pinkett s 
Government and the Colonies ; e Re- 


1 f blic, and other Fo: Copeman the Royal Courts oF Strand, 
Scientific Apparatus | public, gn Governments ; the Boral Co jasio, 
AND The Jury Commission, acting on the Reports of the International Jurles of 
the Health Exhibition, have awarded a Bronze Medal in Class s6 to Messrs. 


S. & Co. for thelr Solid Copper T: htning Conductors i 
C H E M ICALS. Contihnous Lengths, without Joints, and of igh (oaea Copper. Ak 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 


BAKER'S WOOD'S 
PATENT CALORIMETER, | LANTERNS & SLIDES, 


A NEW APPARATUS The Largest and Best Stock in the Kingdom, 
For demonstrating to Science ON SALE OR HIRE 


Classes problems in Specie | THE “EUPHANERON” LANTERN, 
oe 44 45, Is unsurpassed for Power, Portability, and Brice. 
oer NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Stock) 
For full particulars write to the Post free, One Stamp. 
SOLE AGENTS— Camefas, Lenses, Stands, Chemicals, 
And evegy requisite for Professional and Amateur. 


; J. ORME & CO., Complete Catalogue and «A Photograph, and Wow to Take It,” by " One 








= free, Ona Stamp. 
4 AA a 65, Barbican, London, EC E. G. WOOD, 74, Cheapside; aað . ee 
Complete» Price List of Apparatus and HORNE, THORNTHWALTE;, "& WOOD es 
Chemicals, 2s. 6d. 416, GTRAND, LONDON. 
i ef 
. . e ee. 


an i 3 "s Sa 
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. WOODHOUSE & RAWSON, 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 











O¥FICES—II, QUEEN VICTORIA STREET, E.C. Worxs—Capsy MALL, ČI AMMERSMITÉ ROAD, w 
: Lamps. « Fittings. Carbons. e Battery Supplies. 
Dynamos. Switches. Wire. @ Telephone Supplies. » 
Accumuletors. g Safety @ unctions. Instruments. Electrjc Bells. 
ie SOLE MANUFAOTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP 
INQUIRIES INVITED. 
° SEER Ss. I. SYeaew =z. 


In Casks, 12/6 per 9 gals. In Bottle, 3/8 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz. and allowed at the same rate if returned ; but they 
4 must be paid for with the 


i Neither sugar, saccharum nor any of the many new Brewing Materials are used in BS 
d the manufacture of the “ S. N.” Stout, it 13 Brewed entirely from the finest Malt and H 
£ Hops, it is, too, more hapai than Stout 1s generally; therefore, besides being very ff 

nutritious, it is an excellent Tonic and particularly suited for mvalids, ladies nursing, or 
anyone requiring a good aa Sete A g beverage. It is a “Sound Nutritious” Tonic, 
and very much recommended by Medical men. 

WALTHAM BROTHERS, 

THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers. 
ARE THE Gararuat MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—1ro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prixe Medal, Sanitary Institute 
z Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1882 
ze GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series. 















MICHAEL FARADAY. HERMANN L, F. HELMHOLTZ, 

THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER, 

CHARLES DARWIN. WILLIAM HARVEY. 

JOHN TYNDALL. STR GEORGE B. AIRY. 

GEORGE,GABRIEL STOKES. J. LOUIS R. AGASSIZ. , 

SIR CHARLES LYELL, JEAN BAPTISTE ANDRÉ DUMAS. 

SIR CHARLES WHEATSTONE. RICHARD OWEN. 

SIR WYVILLE THOMSON. AMES CLERK MAXWELL. 

ROBERT WILHELM BUNSEN, AMES PRESCOTT JOULE. 

ADOLF ERIK NORDENSKJOLD. WILLIAM SPOTTISWOODE. 

SIR WILLIAM THOMSON. ARTHUR CAYLEY. ` 
SIR C. W. SIEMENS. \ . 


Proof impressions of these, printed on India paper, may be had from the Publishers, prtttess each, o 
the Set of 23 Portraits in a Handsome Portfolio for £6 os. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 








Cheques and P.0.0.'s payable to MACMILLAN & CO. Py 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. š 
PRIZE pee i] HARVEY s PEAK, HEALTH 
- AWARDED [By Appointment to the Royal Institution of Great Britain,] , EXHIBITION 
SUCCESSORS TO W. LADD & CO., é 


BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES‘ FOE 
° SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 7 
vas “WIMSHURST AND VOSS INDUCTION MACHINES 
ÒF IMPROVED PATTERN. 
es bs {illustrated Catalogue, Revised Edition, per post 8d. 
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. Messrs. ‘MACMILLAN & 00.8 NEW BOOKS, 


@ NEW BOOK BY THE LATE RECTOR OF LINCOLN COLLEGE. 


SERMONS. “By Mark Parison, late Rector of Lincoln gatas 


Qxford. Crown 8vo. 6s. 


“EUROPEAN BUTTERFLIES, A HANDBOOK OF., ° By W. F. Dz 


VISMES KANE, M A., M.R ILA., Member of the Entomological Society of London, Sg With Copperplate Ilustra- 
e tions. Crown 8vo. Tos. ‘6a, 


COMPOUNDS OF CARBON ; or, Organic Chemistry, an Introduction 


to the Study of. By IRA REMSEN, Professor of Chemistry 1D m the Johns Hopkins University. Crown 8vo. 6s. 6d. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M A., LL.B., D.Sc., F.R.S.E., Late Lecturer on Physics in the School of Medicine, Edinburgh. 
With Dlustiations. Second Edition, Revised and Enlarged. Medium 8vo. 21s. 


A TREATISE ON DIFFERENTIAL EQUATIONS. By ANDREW 


RUSSELL FORSYTH, M.A., Fellow and Assistant Tutor of Tiinity College, Cambridge. 8vo. 14s. 


THE LAW OF THE CONSTITUTION, Lectures Introductory a the 
Study of By A. V. DICEY, B C.L., of the Inner Temple, Banister: at-Law, Vinerian Professor of English Law in the 
University of Oxford, Fellow of All Souls’ College, Hon. LL.D., Glasgow. Demy 8vo. 12s, 6d. 

THE ENGLISH CITIZEN SERIES. Edited by HENRY CRAIK, M.A., Oxon., LL.D., Glasgow. New Volume. 


‘THE PUNISHMENT AND PREVENTION OF CRIME. By Col. 


Sir EDM'JND F. DU CANE, K.C.B., R.E., Chairman of Commissioners of Prisons, Chaiiman of Directors of Prisons, 
Inspector-General of Military Prisons, Surveyor-General ot Prisons, Crown 8vo. 3s. 6d. 


‘© A most valuable and interesting member to the valuable and interesting series of handbooks designed to instruct the English 
citizen of the nature and working of the constitution under which helives. . . . Altogether, Sir Edmund Du Cane’s book 1s full of 
interesting and useful information.”—Sét. James's Gazette. 


MONTCALM AND WOLFE. By Francis Parkman, Author of 
“í Pioneers of France in the New World,” &c. With Portraits and Maps. Two Vols. 8vo. 125. 6d. each, 


The Times says :—‘‘ The story of the struggle and its close has often been told ; but never have the facts been set forth so 
minutely, accurately, and effectively as by Mr. Francis Parkman, He has accomplished his task with such thoroughness that 
others following in his footsteps will find little to collect and improve. inous narrative of Mr. Parkman is fraught 
with many useful lessons as well as replete with much valuable formation”. 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK. By 


Dr. HERTEL, Municipal Medical Officer, Copenhagen. Translated from the Danish by C. GODFREY ORENT: 
with Introduction by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 3s. 6d. 


GOLDEN TREASURY SERIES.—LARGE PAPER EDITIONS. 


LYRICAL POEMS. By Atrrep Lorp Tennyson, Poet Laureate. 


Selected and Annotated by FRANCIS TURNER PALGRAVE. A limited Edition on Hand-made Paper. 8vo. 9s. 


THE -POETICAL WORKS OF JOHN KEATS. Reprinted from the 


Original Editions, @ith Notes by FRANCIS TURNER PALGRAVE. A limited Edition on Hand-made Paper. 











Gyo. gs 
THE TENNYSON BIRTHDAY BOOK. Edited by EMILY SHAKE- 
SPEAR. In Two Sizes. (1) Extia Fcap. 8vo. Edition on Hand-made Paper with red lines, 5s., (2) r8mo., 25. 6d, 


% [Weri week. 
z THE PHÆDO OF PLATO. Edited, with Introduction and Notes, 


a by W. D. GEDDES, LL,D., Professor of Greek in the Üner of Aberdeen, Second Edition. Demy 8vo. 8s. 6d. 


-AN INTRODUCTION TO LATIN ELEGIAC VERSE, COMPOSI- 


TION ByJ H. LUPTON, M.A., Sur-Master of St. Paul’s School, and‘formerly Fellow of St. John’s Coffege, Cambridge 
Glebe 8vo. es. 6d. 
CLASSICAL SERIES.—NEW VOLUME 


LIVY.—Books XXIII. and XXIV. Edited, with Introduction and 


Notes, by G. C. MACAULAY, M A., Assistant Master at Rugby. Wit Maps. Fcap. 8vo. o 
ELEMENTARY CLASSICS.—NEW VOLUME. 


; AESCHYLUS.—PROMETHEUS VINCTUS. Editeds’with Notes and 


Vocahplary, by H. M. STEPHENSON, M.A.,*Head Maste: of St. Petergs School, York, 8mo. is. oo 
MACMILLAN & CO., LONDON, 
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. OBJECTS FO THE MICROSCOPE. 
e es d sa. 
. Larva of Bot Fly from Stomach of Horse se č oe n tae ar eS The Lord's Prayer engraved on glass with a diamond 1n the 1-sooth 
Comnbn Blue Butterfl ii Fes is du EA ws 2 0 part of a square inch W dass si <a ee ids a 2 6% 
Glowworm Beetle, Male or Female ... a wà š ex tach x 6 Do. Do. m the 1-zoooth part of a squar®inch, 3s 6d ; 1-x0,000th 7 6 
Sheep Tick, Male or Female En s a ; «æ each r 6 Section of Human Skin, with hair follicles and young hairs we FQ 
Ovipositor of Dragon Tiy a or ee we . a Ree ce) Foetal involuntary Muscle, the Arteries injected .. s E ow EQ 
* Polycistina from Barbadges, opaque 10 Scales of Eel, for Polariscofe.. ce jas ae SO ora EO. 
Group of Trinacria regina s 1 6 Skan of Sole, Scales t# szín, for Polariscope ae as et. 2 @ 
Pollen of Portugal Pine te * aes as . ro Cinchonidine, Salene Me ras Me as .. each r o 
Section of Leaf and Petiqle—Magnola grandiflora e r o Scales and Hairs of Insects arranged to represent Bowquets and Vases 
Hepatca—Jungermania fiyalına e. a oe one I o of Flowers, &c , very beautiful, for Soirées, &c. Prices, 6s. 6d., 
Group of Plates and Anchors from apta s 1 6 75. 6d., 185., 255 , and sos. 
Io Eggs of Parasite of Humming Bird, on Feather in tin.. sea +. To 


Skin of Synapta, with Anchors and Plates z4 siiu ww. s4 i% 
first-class Specimens to select from, illustrative of every branch of aad or ig. each 


49,000 
ANEW CLASSIFIED TIST of OBJECTS, including the recently acquired Stock of E. WHEELER, late of Holloway. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS, ° 
° Either of the above sent post free on application to 


W. WATSON & SONS, OPTICIANS TO HER MA¥ESTY’S GOVERNMENT, 
313, HIGH HOLBORN, LONDON, W.C. sy 


THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS, AWARDS: WOVEN WIRE MATTRESS. 

? TEN p 

PRIZEMEDALS, 
FOURTEEN 

CERTIFICATES 
or MERIT 


THE The leading peculiarity of this Mattress is the unique com- 


The principle of arrangement permits the tree movement ‘‘ Excelsior ’’bination of a woven wire central portion with helical 
of one sleeper without inconvenience to the other, admits AND springs of great strength and reliable temper, giving 


of complete isolation of each, and effectually prevents «« Matlock” advantages possessed by no other make. The helical 
springs obviate the tendency in all woven wire mattresses 


depression in the centre, A 
BED-RESTS.to become hollow and so cause sleepers to roll into the 


© Tar EXCELSIOR” & ‘‘MATLOCK” COUCHES. middle of the bed. 
_— Retail from Cabinet Makers, Upholsterers, &c, AUustrated Descriptive Circulars and Price Lists from 


CHORLTON & DUGDALE, MANCHESTER. t517 


=- ARMS TRONG 
BRACES. 


ELASTIC, WITHOUT INDIA-RUBBER. 
PATENT SPIRAL SPRING. 


SOLD BY ALL HOSIERS AND DRAPERS. 


veke THE “OTTO” GAS ENGINE rizs omy 































CONSUMPTION of GAS guaranteed to 
be 25 to 75%. less than ANY other 
Gas Engifie per brake horse-power. 


CROSSLEY’S PATENT TWIN * OTTO” ENGINES 
Impulse every Revolution, 


The steadiest running Gas Engine yet made. 
CROSSLEY’S PATENT SELF-STARTER 





° e e The Safest, Simplest, and Best, 
GROSSLEY’S NEW VERTICAL“OTTO” ENGINES Lt Sea ee 
° s ° o Requiring little Ground Space. aie ai a : 
= OVER 16,000 DELIVERED. 





e CROSSLEY BEOS., Limited, Manchester.  spsctar 4 H.P. OTTO ENGINE INDICATING UP TO 2 H.P. 
London: ay Poultry, E.C. Glasgow: 19, Renfield St. LARGELY USED IN PRIVATE HOUSES ror ELECTRIC LIGHT. [518 
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eR STRONOMERS, SELF- REGISTERING. ANEROID BAROMETER, 


SURGEON: DENTISTS. 





This instrument has neither a spring nor r chain, The motive 
power of the Barometer is sprog from seven vacuum 
chambers, 

It will register automatically with ink on a aimam m, a 
means of an eight-day clock motion contained in the 


; T i the fluctuations of the Barometer for a week. An seated 
3 H E SWAN LAM P description sent post free. 





AND FITTINGS may be purchased a PRICE £6 Os. 0d. 
MAWSON AND SWAN'S STORE, JOHN BROWNING, 
35 E D c 1p MOSLEY STREET 63, STRAND, LONDON, W.C. 








= 


R. & $ BECKS NEGRETTI AND ZAMBRA, 
NEW MI C ROSCOPE, SOLE MAKERS OF JORDAN’S (PATENT) 


“THE STAR” SUNSHINE RECORDER. 


z PRICE £3 ros. 
With a supply of Charts 


NEGRETTI 










PRICES, OL ge cd : 
AND 
Stand, with I-in. Object- 
glass.. a Ge oe Se . ZAMBRA, 
Stand, with r-in. and fin. $ Scrmertere Ineravannire Maxens 
Object-glasses.. .. .. 8 8 0 HOLBORN VIADUCT. 


Branches :—45, Cornhill; 
122, Regent Street, London, 


Ulustrygted Description Post Free. 


Stand, with Rack and Pinion, 
coarse adjustment, 2 Eye- 
pieces, and I-in. Object- 


glass es ee oe 8 8 OO NEGRETTI & ZAMBRA'S @ 
6 Illustrated Catal 
Full Descriptive Pamphlet sent on Taree aerate a sere . 
Application to 600 Pages, s 





° 
e 200 Engraving.. 


R. &i. BECK, 68, Cornhill, London, E.C. 
GOLD MEDAL 
International Inventions Exhibition, 1885. Silvey Medal awarged ana ial Exhibition, 2885. 


s a 


e ` ka 
e e 
. 5 
+ s -. 
PEN ° 
. es 
* - . = 


Price Cy Ed. 
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SUNRQAY LECTURE SOCIETY. 


President: 
* W. B. CARPENTER, Eso., C B, LLD., M.D., FRS. 
Vice-Presidents : 


Professor Alexander Bain, LL D Right Hon. Lord Hobhouse, 
The Right Hon the Earl of Dal- CSI. 





house, K.T. e Thomas eny Huzteyi Esq, 
Warren De La Rue, Esq, M.A, j LL D, PrsR.S,FL 

DC.L,FRS Benjamin Ward Richardson, Esq, 
Edward Frankland, ¥sq., BCL, MD, FRE 

PhD,FRS. . Herbert Spencer, 
James eyros, Esq, F RS., i John Tyndall, Esq , LL.D, F.R S. 


ST GEORGE'S HALL, LANGHAM PLACE 

The Opening Lecture next Sunday afternoon (October 18), at Four o'clock 

precisely, wil be by Dr. Anprew Witson, FRSE, FLS, on “Earth 
pture , a Study in Geology ” ith Illustrations } 

Members’ Annual Subscription, £1—due October r. , 

For Tickets and Lists of the published Lectures'apply (by letter}, enclosing 
Remittance, to the Hon Treasurer, Wa Henry Dowvirre, Esq, 15, 
Gloucester Crescent, Hyde Park, W. 

Payment at the Door :—~ 
Admisston—One Shilling (Reserved Seats), Sixpence, and One Penny, 


BEDFORD COLLEGE, LONDON 


e (FOR LADIES), 
8 and 9, YORK PLACE, BAKER STREET, W. 

The SESSION will begin on THURSDAY, October 15. The Course of 
Instruction in Science 1s arranged to prepare Students for the Preliminary 
Scientific, Intermediate and Full B Examinations of the University of 
London. For further particulars apply to the Hon. Suc. at the College 


B SHADWELL, Hon. Sec. 


THE UNIVERSITY OF ADELAIDE. 


ELDER PROFESSOR OF MATHEMATICS AND 
EXPERIMENTAL PHYSICS. 


The COUNCIL invite applications for the above Professorship. Salary, 
4800 per annum The Appointment will be for a term of Five Years, subject 
to renewal at the discretion of the Counal Salary will date from March 1, 
1886, and the Professor will be expected to enter on his duties on that date. 
An allowance will be made for travelling expenses Applications, with 
estimonials, should reach Sir ArtHuR BLYTH, K C M.G , Agent-General 
for South Australia, 8, Victoria Chambers, Westminster, London, S.W., not 
lator than December 1, 1885. 


THE OWENS COLLEGE, 
MANCHESTER. 


The PROFESSO RSHIP of PHYSIOLOGY has become vacant throngh 
the zesignarion of Prof Gamgee. Candidates for the Chair are invited to 
forward applications and testimonials, addressed to the Council of the Col- 
lege, under cover to the Registrar, not later than MONDAY, November 9 
next. Information concerning the terms and conditions of the appointment 
will be forwarded on application to Dr. GREENWOOD, Principal of the 


College. 
HENRY WA HOLDER, AI A., Registrar, 


B.Sc. LOND. (INTERMEDIATE EXAM.). 

A Special Course has been organised for all the Subjects required for this 
Exam. in connection with the Eventnc Crass Departarent, KING’S 
ee LONDON, WC. For full particulars apply to the SECRETARY 
at the ege 


CIVIL SERVICE COMMISSION.—Forth- 
coming Examination —Assistant Esaminerships in the Patent Office 
Grae, October 23. Salary, £250 to 4400 

The date specified is the latest at which applications can be received 

They must be made on forms to be obtained, with particulars, from the 

SECRETARY, Civil Service Commission, London, SW. 


MATHEMATICS (London and Suburbs).— 


Students attended (at their own homes if they so prefer) by a High 
Wrangler, Trin Coll., M A. and F.R.S., on very reasonable terms — 
X, 9, Dorville Road, Hammersmith, W. 

















© 
EDWARD WARD has pleasure in an- 


nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles 
out, in the special manner so well known to his numerous patronne 


a d. 

Plumulariasimilis s sm se (post-free) 2 8 
Also, quite new :— 

2 g 


e 
onia verr@cosa (polype stained) 
Coppia Toraen (Spectre Shrimp) s ra 
EDWARD WARD, 249, @§FORD STREET, MANCHESTER. [s03 





With numerous [Hustrations, Crown 8yo, 3s. 6d. 


POLARISATION OF LIGHT. By W. 
SPOTTISWOQRE, LL.B late President of the Royal Society, &a 


New Edition e ~ [Nature Series 
MACMILLAN & CO, LONDOY. 


NATURE 
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LIVING SPECIMENS FOR THE MIGROSGOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAMe 


Who has last week sent to his subscribers Dero obtusa, with sketch and 
description. He has also sent out Lophopus crystallinus, Cnistatella 
mucedo, Fredertcella sul@fna, Cordylophora lacustris, Asplanghna priodonta, 
Notommata spicata, Volvox globator, Desmids ; also Hydra, Aerceba, Vori- 
cella, Crayfish, and other Specimens for (Huxley and Mlartin’s) Biol 
Laboratory work. i ; 
Weekly Announcements will be made in this plage of Organisms T. B. is 


supplying 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubesin course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 103. 6d. 
Portfoho of Drawings, Eleven Parts, 1s each. 


ICROSCOPIC OBJECTS FOR HIRE, 


Histological, Botanical, Geological, by the best Mounters. Let 
out on most moderate terms. Parti of B. WELLS. Dalmain 
Road, Forest Hill. [302 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 

ROCK SECTIONS AND ROCK SPECIMENS: 

The Largest Vanety in England. 

New Catalogues and Lists onapplication to— 


JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Years in London. 


FERNERIES fitted up with Preserved 
Flowers, Foliage Plants, and Floral Decorations suitable for Drawing- 
and Ball Rooms, Churches, Chapels, Theatres, &c 


Suudella, a PATENT Preparation for ing 
Maiden har to the common Brake GRASSES, FOLI 
securely packed in stout box (with full particulars) on receipt of P.O 


for 8s 
E MADAME SUNDELL, 
4, SPUR STREET, LEICESTER SQUARE, LONDON 


MINERALOGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr. HENSON’S STOCK of CHOICE MINE- 
RALS, &c , &c. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 oz., 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX, 
PYROMORPHITE (very rage FORM), CERUSSITE, CRYSTALL. 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIE ARONS and STONES. POLISHED AGATES and LABRA- 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 


same. e 
Listson Application. Hamis, Chisels, and Hammer Straps e 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 
277, STRAND, LONDON. 


Opposite Norfolk Streghe e 
: HOW & CO’S i 
Geological Transparencies for the Lantety. 


Descriptive Catalogue on Application. 
WALKER'S SPECIFIC GRAVITY BALANCE FORQROCK®? 
AND MINERALS. 
HOW & CO.’S POCKET MICROSGDPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians Granie+ 
Syenltes, Diorites, Gabbros, "Dolerites, Basalts, Ta ylites, Trachytes 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gnezss, Schists, Lins- 
tones, &c.. price 1s. 6d, each, 
TAMES HOW & CO.. 73, FARRINGDON STREET, LONDON 


The AUTOCOPYIST (from zos ) furnishes excellent 


BLACK COPIES 


in Lithographic Style, of the ORDINARY ‘WRITING (also Shorthan:! 
Arabic, &c ), Sketches, Music. Easy, Economical.—The A TOCOPYIS} 
CO , 7a, London Wall, London 








FERNS (from 
AGE, &c., a 
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* CHEMICAL APPARATUS, Wholesale, 


- 


@ Retsil, for Colleges, piece and Chemien! Works. New Catalogue of 
90 panes and 5oo clear Illustrations, post free, ad —WILLIAM 
i » I, Lothian Street, Edinburgh. 


BOOKS (Secoħdhand), Miscellaneous, Re- 
mainders,&c —C HERBERT, English and Foreign Bookseller, 319. 
Gosgrell Road, London, E C. Catalog@e free onreceipt of two stamps, 
tabraries, Old Books,and Parchment purchased. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 








6 DRAWERS, 20 INCHES HIGH ars. 
10 es 39 i 53 Je a tomar 458, 
8 j 26 iy 3 eaee) dee <aees 288, 
12 ” 39 ” ” eee we 528. 
NATURALISTS' GLASS-CAPPED BOXES, ROUND AND 


RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


MINERALS AND FOSSILS 


SINGLE SPECIMENS OR COLLECTIONS. 


=. EX BUTLER, 


Assoc. R. Sch. Mines Lond., 
M.A. Oxon, and L,S,A, Lond., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, 


LONDON, S.W. 
Five minutes’ walk from the Natural History Museum, S. Kensington. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and otherainterestedin the 
management of land throughont the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Insh Markets of the week, 

Thespecia attentionof Land Agentsis directed to the AGRICULTURIST 
as oas ofthe vest existing papers for Advertising Farmsto be Let and Estates 
for Sale, 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3¢. Annual Subscription, payablein advance, 14s. 

Offices—377, High Street, Edimburgh ; and it Queen Victoria Street 








London, E. Money Orders payable toC an ANDERSON. 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


es 8vo, with occasional Illustrations 
. Dovucras, R. McLacaLan, F.R.S. 
STAINTON, F.R.S. 


Price Sixpence, Monthly, 24 
Conducted by C. G. BARRETT, 
E. Saunpers, F.L S., and H. ; 

Thu Maganne, comman 1864. contains standard articles and note« 
on all subjecta connected w 


Entomology, and especially on the Insects of 
the B sles. 


Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

‘Vols I. to VI. (strongly bound in cloth) may be obvained by purchasers of 
the entire set to date, at the increased price of 10s each; the succeeding 
vols. may be had tely or together, at 7s. each 

a London: JOHN VAN VOORST, 1, Paternoster Row. 
© N.B.—Communications, &c , should be sent to the Editors at the above 


address. 
BEST BLACK INK KNOWN. 


e DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Wrinag becomes {wen when this Ink is used. It has been adopted 
hy the princjpal Banks, Public Pane Railway Companies throughout 

reland. 
It writes almost instantly Full Black. | Flows easily from the Pen 
D ves not corrode Steel Pens, Blotting-paper may be applied atthe 
Uscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons. Farring- 
don Street ; W. Epwarps, Old Change; F. Newsury & Sons, Newgate 
St.eat ; J. Austin & Co., Duke Street, Liverpool; and to be had of all 

Stationers. e 
* BEWLEY & DRAPER (Limited), Dublin. 


WANTED.-“NATURE,” No. 56.—Apply 
Nature Office, 29, Bedford Street, Strand, W.C. 
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Now Ready, Part III Vol. XLVIII , September, 1885, Price 5s. 
STATISTICAL SOCIETY’S JOURNAL. 


CONTENTS" 

Report of the Council to the Fifty-firat Meeting of the 

Stetıstıcal Society, held on June 23, 1885, and the Proceedings thereat. 
“The Population o London, 1Bor BI.” By R- Price-Williams, Esq ,° 

M.Iast C E , 
“Recent Legislation and Economic Science” (the Newmarch Memorial 
Essay), Ry William Watt, Esq e 
Miscellanea 1—1) Wine Productiop in Frae —(2) The Twenty-eighth 
Inland Revenue Report.—(3) The Foreign Trade of the United Kingdom.— 
(4) The Society’s Jubilee Meeting —€5) Quarterly Report of Additions to 
the Library. 

London: EDWARD STANFORD, 55, Charing Cross. S W. 





Just Published, with above 200 Wood Engravings, fcap. 8yo, Cloth, 4s 
OUTLINES OF NATURAL 
PHILOSOPHY 
FOR SCHOOLS AND GENERAL READERS. 


By J. D. EVERETT, D CL, F.RS, 
Professor of Natural Philosophy in the Queen's College, Belfast; Editor of 
the English Edition of “ Deschanel’s Natural Philosophy,” &c., &c. 

Great pains have been taken to make every statement 1 this book as 
plam as possible, and to put every sentence into such a form as to be readily 
understood at first reading Algebraic formule have been altogether ex- 
cluded, and familiar language whenever available has been preferred to the 
use of technical terms. 


London: BLACKIE & SON, 49 and so, Old Bailey. 


MICROSCOPES AND APPARATUS 
MANUFACTURED AND REPAIRED. 

W. JOHNSON’S THREE-GUINEA STUDENT'S MICROSCOPE 
is the best constructed at the price All Minutia carefully adapted ; coarse 
and fine adjustments, excellent r-inch, 4-inch, and }-inch Achromatics. 
Cabinet complete, £3 35. 

W. JOHNSON’S HISTOLOGICAL MICROSCOPE, with first-class 

x-inch and -inch Objectives, £5 55. 
W. JOHNSON, Optician to the University Hospital, s 
188, TOTTENHAM COURT ROAD. Catalogue Post-free 


2S GOLD MEDAL, 
FRY CALCUTTA, 1884. 


“Pore Cocoa.”—Cuas. A 
Camzrox, Analyst for Dublin. 
‘'Strictlypure, easily assimilated.” EXTR A CT 


—W W. Srorcvart Analyst for 
Nineteen Prize Medals Awarded. 








Bnatol. 











Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS, A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in casos of WEAR NESS 
AND DEBILITY, and is unegualied in Female Complaints, 


ACCIDENTS 


YOR WHICH 


TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


BY THE 
Railway’ Passengers’ Assurante Company 
64, CORNHILL. 
° ACCIDENTS OF ALL KINDS. 
Paid-up andelInvested Funds, £260,000;—Premium Income, £235,020 
Chairman ... «. HARVI M. FARQUHAR, Esq 
Apply to the Clerks at the Railyay Stations, the Lol Agents, of 
West-End Ofice—8, Grand Hotel Buildings, Charing Q bss A 


OR AT THE e 
Head Office—64, Gornhil], pondon, E.C 
* WILLIAM J VIAN, Secretary 
+» 





105,000 


eo = “we Si 


chxxxviii 





NATURE 


[Oct. 15, 1885 





7 ‘A Popular Edition of Mr. Hugh Conways New Novel ts now ready, price Six Shillings. 


-- A-FAMIL'Y AFFAIR `’ 


- ~ By HUGH 


CONWAY. ` ; 


Author of “Cglled Back,” ‘ Dark Days,” &c. New and Popular Edition. Crown 8vo. 6s. ° 
. : MACMILLAN AND CO., LONDON. e 8 





in the Press, Second Edition, Adapted to the New British Pharmacopeia, 1885, Medium Buvo, Price 21s. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA: 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., ° 
Fellow of the Royal College of Physicians ; Assistant Physician and Lecturer on Materia Medica at St. Bartholomew’s Hospital : 


Examiner in 


ateria Medica in the University of London, in the Victoria University, and in the Royal 


College of Physicians, London ; late Examiner in the University of Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPCGIA BY FRANCIS H. WILLIAMS, M.D., 
BOSTON, MABS. 


‘It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliabie, . . . is 


undoubtedIf the best treatise on the subject in the English language. ”—British Medical 


ournal. 


“The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts and 
technical details, but a scientific treatise worthy to be ranked with the highest productions in Physiology, either in our own or any 


other la: 


ngnage. . . . It is a book of study for the scientist and a work of reference for the practical 
“A work which marks a distinct epoch, a turning-point in the history of medicine. 


physician.”—Lancet. 


It is not a mere compilation, .. . but 


ít is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.”—AMedical Times 


and Gasette. 





BY THE SAME AUTHOR. In the Press, 


~““DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
, This work contains, in addition to the Lettsomian ens S dumber of other Papers by the Author on similar subjects, 
emy 8vo. 


MACMILLAN & CO., London. 





C. J. WOODWARD’S EDUCATIONAL WORKS, F. 
Now Ready. Price 3r. 
ARITHMETICAL PHYSICS, PART II. 4 


MAGNETISM AND ELECTRICITY. 


BY 
C. J. WOODWARD, B.Sc. 


CONTENTS :—Ju'rnductory, Force, Energy, Taite Trigonometrical 
Functions, Alectrostattcs, ‘action, Energy of an Electrical System, 
Equipotential Surfaces, Electromonve Force, Pressuro and Electro- 
kinematics, Obm's Law, Joule’s Law, Themo-electacity, ee, and 
Magnets, Electro-magnetism, Magnetic Measurement, Change of Units, 
Miscellaneous Exercises. 

52 Woodcuts, 4 Lithographic Plates illustrating Lines of Force. 


London: SIMPKIN, MARSHALL, & CO. 





Second Eoglek Edition with Additions. With s91 Woodcuts end 14 Plates 
(5 Co ), including Angstrom’s and Cornu’s Maps. 8vo. price 31s, 6a, 


SPECTRUM ANALYSIS 


In Its Application to Terrestrial Substances, and the 
Physical Constitution of the Heavenly Bodies. 
Famillarly explained by the late Dr. H. Schellen, 

Translate 1 from the Third Enlarged and Revised German Edition 


and CAROLINE LAssELL Edited, with Notes, by Capt W. pe W. 
RE. FRS. 


London. LONGMANS, GREEN, & CO 


JustsPublished, Post Free for Two Stamps. ẹ 


NATURAL HISTORY & SCIENTIFIC BOOKCIR- 
CULAR, No 67. Recent Purchases and New Works: Botany, Zoology, 
Geology, Mineralogy, Paleontology, Astronomy.—W WESLEY & 
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BEDFORD COLLEGE, LONDON 
*- (FOR LADIES), 
5 ° 8 and 9, YORK PAACE, BAKER STREET, W. 

The SESSION began on THURSDAY, October 15. The Course of 
Instruction in Science 1s arranged to pare Students for the Prelimmary 
e Scientific, Intermediate and Full B Examinations of the University of 
* London. For further pargculars apply to the Hon Suc. at the College. 

B. SHADWELL, Hon Sec. 
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ROYAL AGRICULTURAL SOCIETY OF 


ENGLAND. 


The Appointment of SENIOR ASSISTANT im the Chemical Laboratory 
ig now vacant, 4150 per Annum. A thorough knowledge of 
Theoretical and Practical Chemistry 13 requisite There is also a vacancy 
fora JUNIOR ASSISTANT, Salary commencing at 470 per Annum 

Applications (inclosing Testimonials) for ether of the above to be made by 
letter only to Dr. J AuGusTtus VOELCKER, 12, Hanover Square, W 


LIGHTNING CONDUCTORS, ELEC- 
TRIC BELLS, ELECTRIC LIGHT, &c —Messrs. HOWARD and 
HAIG, Electrical Engineers, 97, Leadenhall Street, E C , are prepared 
to undertake Contracts for the erection of Lightn Conductors and 
Electric Bell Jnstallariona ; ; also Temporary iis tallations of Electric 
Light undertaken, Lightning Conductors Exam‘ned, Tested, and 
Repar. Electrical Repairs done. Annotations for the supply of 
materal for Electrical Work. Esumates Free. Special Terms to the 

rade 


HERMANN HOFFERT, D.Sc, (Medalist, 


Londen), A.R S M. f., prepares Pupils for the Army, Cooper’s Hill, Civil 
Service, B.Sc., Cc l country residence, good Laboratones. 
Terms moderate SAI. Science Schools, South Kensington. 


A GENTLEMAN (22) DESIRES A POSI- 
TION as SCIENCE MASTER, and also able to teach Drawing 
and Music. Modest salary onl * required Wilhngly go abroad,— 
Address, ‘‘ Potariscopg,” care of J Dry and Co., Wood Street, West- 
minster. 


MATHEMATICS (London and Suburbs).— 


Students attended f their own homes if they so prefer) by a High 
Wrangler, ‘Irn. Coll., M A. and F.R S., on very reasonable terms, — 
X., 9, Dorville Road, aeh, wW. 


ONSLOW COLLEGE, 
183, KING'S ROAD, S W. $ 


NOW COMMENCING.—Day and Evening Classes ın Geology 
Physics, Chemistry, FEhymology nlectric Engineering, and other subiene, 
LARGE CHEMICAL and METALLURGICAL LABORATORIES 
Fees 5r. to ras. the Session of 7 months for Evening Work. Apply for 
Prospectus to the PRINCIPAL 


TO BE SOLD.—A CLARKE’S WINDOW 


TRANSIT INSTRUMENT, but httle used.—Apply Box 20, Post 
Office Halifax, 


CABINETS FOR MINERALS, 
FOSSILS, &c. 

















6 DRAWERS, 20 INCHES HIGH we 218. 
To ” 39 ” oi on se eee 459. 
8 ” 26 as 97 288. 
12 ” 39 »” ” 528. 


NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


MINERALS AND FOSSILS 


SINGLE ‘SPECIMENS OR COLLECTIONS. 


Ee. Bt. BUTLER, 


Assoc. R. Sch. Mines Lonf., 
M.A. Oxon, And L.S.A, Lond., 


e Successor to thelgte R. TALLING, 


- £80, BROMPTON ROAD, 
LONDON, S W. 


Five? ‘minutes’ walk from “the Natural History M@roum, S. Kensington. 


Aes fos 
. o e . e x 





LIVING SPECIMENS FOR THE MICROSCOPE” 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL,STREET, BIRMINGHAM, 


Who has Inst week sent to his subscribers Melcerta tyro, with drawing 
and descripnon. He has also sent out Tophopus crystallinus, Phumatelle 
repens, Melicerta ringens, Stegkanoceros Eichornu, Anuræa stipitata, Volvox 
lobator, Desmids, also Hydra, Amoeba Vorticella, Crayfish, ad other 
pecimens for (Huxley and Martin’ 3) Biological Laboratory work, 

Weekly Announcements will be made in this Plage of Organisms T. B. is 
supplying ® 

3pecimen Tube, One Shilling, post free. 


Twenty-six Tubesin couris of Six Months for Subscription of £1 xs 
or Twelve Tubes for ros 6d. 
Portfolio of Drawings, Eleven Parts, rs each. e 





EDWARD WARD has pleasure in an- 


houneinig me issue of a new Micro-Shde of Zoophyče, with tentacles 
out, in the special manner so well known to his numerous patrons 
z. 
Plumularia similis s.e se «s. (post-free) 2 8 
Also, quite new — 
Gorgonia verrucosa (polype stained) ,, : 2 
Podalirus typicus (Spectre Shrimp) ,, a 
EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503 





CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
es and soo clear Tllustiatons, post fres, ed —WILLIAM 

KUME , 1 Lothian Street, Edinburgh- 





BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c —C HERBERT, English and Foreign Bookseller, 319 
Goswell Road, London, E C. talogue frea onreceipt of two stamps, 
Libraries, Oig Books, and Parchment purchased. 


To MICROSCOPISTS, 
ASTRONOMERS, 
SU RG EON DENTISTS. 








THE SWAN LAMP - 


AND FITTINGS may be purchased at 


MAWSON AND SWAN’S STORE, 
31, "FARRINGDON STREET, EC, & MOSLEY STREET 
NEWCAS I LE-ON-TYNE 


SIX PRIZE MEDALS P 
AWARDED FOR GEOLOGICAL COLLECTIONS 





e ° 
Geological Colloctlons especially s adapted for Teaching as supplied to Science 


and Art Department, and used by all Lecturers and Teachers in 


Great Britain, &c. 


New and Rare Minerals constantly arriving from all parts for Select§on «í = 


Single Specimens 
ROCK SECTIONS AND ROCK SPE 
The Largest Vanety in England. 
New Catalogues and Lists onapplication to— 


JAMES R., GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LUNDON 
Established 27 Years in London. 


IMENS: 





With numerous Ulustraticons. Crown 8vo, 3s. 6d. 


POLARISATION OF LIGHT. «By W 
SPOTTISWOODE, LL.D ,late President of the Royal Society, &c 
New Edition [Nature Serres 


MACMILLAN & CO, LONDON. 


Oct. 22, 4885 | 





s 
FERNERIES fitted up with Preserved 
loweis. Foliage Plants, and Floral Decorations suitable for Drawing- 
and Ball Rooms, Churches, Chapels, Theatres, &c 


Swndella, a PATENT Preparation for preserving FERNS (from 
Maiden-ha® to the commons Brake), GRASSES, FOLIAGE, &e., sent, 
poraret y packed in stout box (with full particulars) on receipt of P.O.O. 
‘or 


.° MADAME SUNPSELL, 
` 4, SPUR STREET, LEICESTER SQUARE, LONDON 


MINERA@OGY AND GEOLOGY. 


PROFESSORS, COLLECTORS and VISITORS to LONDON ars 
INVITED to INSPECT Mr HENSON’S STOCK of CHOICE MINE- 
RALS, &c , &c. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 oz i 
PINK APSPHYLLITE, CHESSYLITE, EMERALDS on MATRIX’ 
PYROMORPHITE (VERY RARE zou) CERUSSITE, CRYSTALL- 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME- 
TEORIC IRONS and STONES. POLISHED AGATES and LABRA. 


A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 


Lisison Application Hammers, Chisels, and Hammer Straps. 
PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 
SAMUEL HENSON, 

277, STRAND, LONDON. 
Opposite Norfolk Street. 


HOW & COS 


Geological Transparencies for the Lantern, 
Descnpdve Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians Granites, 
Syenttes, Diorites, Gabbros, ‘Dolerites, Basalts, Tachylites, Traohytes, 
Andesites, Porphyrites, Rhyolites, Leres, Ashes, Gueiss, Schists, e. 
tones, &c . price rz. 6d. each. 

TAMES HOW & CO., 73, FARRINGDON STREET, LONDON 


The AUTOCOPYIST (from zor ) furnishes excellent 


BLACK COPIES 


in Lithographic Style, of the ORDINARY WRITING (also Shorthand 
Arabic, &c ), Sketches, Music. Easy, Economical ~The AUTOCOPYIST 
CO , 72, London Wall, London. 


WoOoD’s 


LANTERNS & SLIDES, 


The Largest and Best Stock in the Kingdom, 
ON SALE OR HIRE. 


iv 
THE “EUPHANERON” LANTERN, 
444s, is unsurpassed for Power, Portability, and Price. 
“NEW CATALOGUE OF LAPTERNS AND SLIDES (60,000 in Stock 
Post free, One Stamp. 
a 
Cameras, Lenses, Stands, Chemicals, 

And every requisite for Profesmonal and Amateur 


Complete Catalogue and “A Photograph, and How to Take It,” by “ One 
Who Knows,” Post-free, One Stamp. 














æ of, G% WOOD, 74, Cheapside; and 


HORNE, THORNTHWAITE, .& WOOD 
Opticians to the Queen, 


416, STRAND, LONDON 





@ ° On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED” JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T CARRINGTON, 
With the Assistance of 
Freperick Bonn, F Z S. | PR A. Power, M.D. 
Epwarp A. Firen, F LS. . JENNER Wem, F.L.S. 
F. Bucuanan WHITER, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Fann or Garden; Notes on 
Habits, Life-Histones; occurrence of Rarities, &c.; there are, Monthly 
Lists of Duplicates and Desiderata. 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


NATURE exev" 





Now Ready, price 6s., Vol. XX, Part I , October, 188s. 


THE JOURNAL OF ANATOMY AND. 
PHYSIOLOGY, NORMAL AND PATHOLOGICAL Conducted 
by Professors HUMPHRY, TURNER, and M‘'KENDRICK. 

Contents, 
1—Anatony of Muscles, Ligaments, and Fascia of Orbit, by C. B- 

Lockwood (Plate 2. Two Cases of Abnormal coronary Artery, by H. 

St bie Brooks (Plate II) 3. ASecond Bursa Connected with Insertion 

of acer by A.W Collins. “4 Abnormahties of Lobes of Human Lung, 
a 


by A. lard &. Nature of Ligaments (Paw IY.), by J B Sutton 
es im) 6 Vital Relations of Micfo-Organisms to Tissue Elements, by 
. Sims Woodhead MD, and A W. M B. Blood- Forming 


Organs and Blood-Formation, by 
R nship of Urea Formation to Bile Secretion, 
(Part L} 9 Index of the Pelvic Brim as a Basis of Classification, by Prof 
Turner. zro. Anatomy of Sowerby's Whale, by Prof W. Turner (Plate 
IV.). xz. Notices of New Books. 
WILLIAMS & NORGATE X4, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. aa 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and otherstntorested in 
management of land throughout the United Kingdom. 





The AGRICULTURISTis published every Wednesday afternoonin time ` 


for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecis 'tttentionof Land Agentslsdireciedto the AGRICULTURIST 
asone ofthe hest existing papers for Advertising Farms to be Let and Estates 
for Sale. 
Advertisers addressing thomselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 145. 

Officos—377, High Street, Edinburgh; and 145, Queen Victoria Stre: t, 
London, E.C. Money Orders payable to C and R. ANDERSON 


THE ENTOMOLOGIST’S MONTALY 


MAGAZINE. i 


Price Sixpence, Monthly, 24 es 8yo, with occasional Illustrations. 
Conducted by C G. Basset, |W. Dogeras, R, McLacHian, F.R,8. 
E. Saunpers, F.L S ,and H. T Sramron, F.R S he 
This Magazine, commenced in 1864. contains standard articles and notés 
onall ro ae connected with Entomology, and especially on the Insects of 
the Brinsh Isles. 
Subscription—Six Shillings por Volume, post free 
mence with the June number in year. , 
Vols I. to VI-(strongly bound in cloth) may bo obvained by purchasers of 
the entire set to date, at the increased price of ros each; the succeeding 
vols. may be had separately or rae at zs cach 
London: JOHN VAN VOORST, r. Paternoster Row. 5 
a B —Communications, &c., should be sent to the Editors atthe above 
a TOSS 





The volumes com- 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britren, F.L.S , British Museum. 

Conrants:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs 3d Subscription for One Year, payable in advance, rar. 
London WEST, NEWMAN, & CO., 54, Hatton Garden, E.C 


LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the French Language. Politics, Literatur:, 
Science, Art, Varieties, Notes. Price sd., through Booksellers, and st 
the Railway Bookstalls. Office, 441, Strand, W.C. , 

LA SEMAINE FRANCAISE; Journal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles. 
et Notes, Un exemplaire par la poste, sġd , on timbres poste. Abonne- 
ment franco par la poste—un an, ros. rod. ; six mois, 5s. sd. Prix ad. 
chez tous les lbraires et aux gares des chemins de fer. On s’abonne 
aux bureaux, 441, Strand, Londres, W.C. ; 

LA SEMAINE FRANGAISE.—“‘La Semaine Fran- 
çaise” has been brought out in London for the, benefit of those Enghsb 
readers who maz to'study contemporary rench from all points of 





view, instead of confining their reading to one particilar Gallic print’ 
it y ments success.” —Grafkic. 
e  Trnrus or SysscrirTIok:— @ r d 
Three Months se sm mme o m w e Q 
Six is one one ws ooo eee - 5 5 


P: i Q. payableto A. Carsrim 
Puhlishing Office, 441, Strand. W.C. 
L] 


ror per Ànn , eos. Bost Free. 


DER NATURFORSCHER. 
Wochenblatt zur Verbreitung Ser Fortschritte in ĝen e 
Naturwiseenschaften. ee 


Hejausgegeben von Dr WILIEL» SKLAREK. : 
A Weekly Petiodical devoted to Natusal Science @2 Nos., 16s. Specimen 
Nambers may be had through any Foreign Bookseller. 1884 commenced 
the XVIIth volume. bf oe 


Berlin: DUMMLER, 97, Charlottenstrasse, S.W., and gj Booksellers- 
e 





° e . 
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. MACMILLAN’S MAGAZINE - |,’ 
eo’ ee For NOVEMBER will contain 

A NEW POEM à ; 


ALFRED, 


(Port Laureate). 


LORD TENNYSON `“ ” 





The Magazine (Price One Shilling) may be obtained of any Bookseller or Newsagent. 





MACMILLAN AND CO., BEDFORD STREET, LONDON. ° 


The English Filustrated Magazine, 


(Price SrxPENCE; by Post, EIGHTPENCE.) 
THE NOVEMBER NUMBER CONTAINS— 
L-@LADY SARAH BUNBURY. Engraved by T, JoHNson, from the Picture by Sir JOSHUA REYNOLDS. 
Il.—AN ADVENTURE IN AFGHANISTAN. By M. Larne MEason. 


TI.—NEWCASTLE-ON-TYNE, OLD BITS IN A NEW CITY. By R. J. CHARLETON. 
By ROBERT HUNTER. 


IV.—LONDON COMMONS, Part II. 

V.—ALCOMBE’S CHANCE. By FREDERICK BOYLE. 
VJ.—CHEESE-FARMING AT CHESTER. 
VII.—LOVE AND FANTASY. By C. MILNE. 





Ilustrated by R. JOBLING. 
Illustrated by CLOUGH BROMLEY. 


With Illustrations by ALFRED RIMMER. 


VIIIL.—AUNT RACHEL. (Continued.) By D. CHRISTIE MURRAY. 
Ornamental Frieges, Headings, and Initial Letters. 





London: MACMILLAN & CO. 


Now Ready, Medium 4to., Price 14s. 


AN ATLAS 
_' PRACTICAL ELEMENTARY BIOLOGY. 


BY G. 


B. 


HOWES, 


Demonstrator of Biology, Normal School of Science and Royal School of Mines, Lecturer in Comparative Anatomy, St. Georges 
Hospital Medical School, London. 


With a Preface by 


THOMAS HENRY HUXLEY, P.RS. 
MACMILLAN AND CO., 


LONDON. 





Just Published, with above 200 Wood Engravings, fcap 8vo, Cloth, 4s. 


OUTLINES OF NATURAL 
PHILOSOPHY 
FOR SCHOOLS AND GENERAL READERS. 


By J. D. EVERETT; DCL, F.RS, 


Professor of Natural Philosophy in the Queen’s College, Belfast; Editor of 
the English Edition of * Deschanel’s Natural Philosophy,” &c., &c. 


Great pains have been taken to make every statement in this book as 
plain as posmble, and to put every sentence into such a form as to be readily 
understood at first reading Algebraic formule have been altogether ex- 
cluded, and famihar language whenever available has been preferred to the 
use of technical terms. 


London:gBLACHIE & SON, 49 and ṣo, Old Bailey. 





h Editionwith Additions. With 291 Woodcuts and 14 Plates 
), including Angstrom’s and Cornu’s Maps. 8vo. price 31s. 6a. 
. 


SPECTRUM ANALYSIS 


In Its Application to Terrestrial Substances, and the 
è = Physigal Constitution of the Heavenly Bodies. 
~~ Familiarly explained ty the late Dr. H. Schellen. 


@, p . ee 
‘Translated from the Third Pnlarged and Revised Comme Edition by Jane 
ani CAROLINE Lasse@. Editedewith Notes, by Capt. Wt pe W. ABNEY, 
RE., F.RS, 


Second En; 
(5 Co 


a 
London  LONGMANS, GRERN, & CO 
ee 
œ e : e e 


This Day, Sixth Edition, Revised and Enlarged, price 4s. Cloth, 
(postage 44’) e 


COAL AND CO MINING. ° 


By WARINGTON W. SMYTH, M A., F.R S., Chief Inspector of the 
Mines of the Crown, 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E. C 


This Day, Third Edition, Revised, with Additions, price 4s., Cloth 





tage 4d. 
THE RUDIMENTS OF MINERALOGY: > 


A CONCISE VIEW OF THE GENERAL PROPERTIES OF 
METALS, 
By ALEX. RAMSAY, F.G.S., &c 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E. Case 
— B aaee 


MINERALS AND STONE 
IMPLEMENTS: 
MR. BRYCE-WRIGHT begs to call the attention ofhis Clients and the 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. a 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N B—These Collections obtained the Prise Medai, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION’ 


BRYCE-WRIGHT, . i 
Mineralogist and Ex, in Pregious Stones, 
204, REGENT STREET, LONDON, W. 


a 
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e 
SUBSCRIPTIONS to ‘‘NATURE.”| | SPECTACLES % OPHTHALMIC ' , 
s d. IRREGULARITIES. . 0 
Yearly a e eee ee eee ee ee BBO E OSN Ophthalmic Optician, received the HIGHEST and 
out iir aA tg te ee eee 1G 6 ONLY LW ARD granted for SPECTACLES in LONDON, International 
Quarterly ea ee ew ee 76 a TT ihe most anne Ocalists and Medical Men, . 


To the United States, the Continent, and all places 
aqithin the Postal Union :— _ 


d. 
Yearly oa . 30 6 
Halfsyearly 0 1 we ke ee 15 6 
Quarterly. sssusa’ . 8 o 





CHARGES for ADVERTISEMENTS, 
. Three Lines in Column 2s, 6d, gd. per Line after. 


s d 

One-Eighth Page, or Quarter Column .. . ae 6 
Page, or Helf a Column ..... 115 0 

Half a Page, ora Column ........3 5 0 
Whole Page s ucun as 0048 eae 6 60 


Zost Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


J. ORME & CO., 
66, BARBICAN, LONDON, 





MANUFACTURERS 


AND 


_ IMPORTERS 
OF 
Scientific Apparatus 


AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 





For full particulars write to the 
SOLE AGENTS— 


aJ. ORME & CO., 
me 65, Barbican, London, E.C. 


A Complete Price List of Apparatys and 
Chemicals, as. 6d. 


’ Why Use Gas? 


LA’ MITRAILLEUSE. 


A, RETTICH’S Patent Burner for Mineral 
Ou Lamps gi gives double the Light of a Duplex, 
easy to and Light, inexpensive to use. 
Sold by all Respectable Ironmongers and 

Lamp Warehouses 


Buy only those Marked 


RETTICH’S PATENT. 


35° GERRARD STREET, SOHO. 


WANTED.—“ NATURE,” No. 56.—Apply 
Nature Office, 29, Bedford Street, Strand, WC. 

















W. JOHNSON, Optician to the Uffiversity Hospital, 
188, TOTTENHAM GOURT ROAD. 
© «Remarks on Spectacles,” pæt-froe. 


SANDERSON & Co., - 


Sole Inventors of the Solid Copper Tape 
LIGHTNING CONDUCTOR š 


In Continuons Lengtha without Joints, as supplied by them to HerMajesty’s 

Government and the Colonies ; the Italian ernment, the Argentine R e- 

public, and other Foreig Governments ; the Royal Courts of Justice, Strand, 
e Houses of Parliament, &e. 

The Jury Commission. acting on the Reports of the International Juries of 
the Health Exhibition, have awarded a Bronze Medal in Class 26 to Messrs. 
Sanperson & Co. for their Solid Copper Tape Lightning Conductors in 
Continuous Lengths, without Joints, and of High Conductivity Copper. 


LEADENHALL HOUSE, ror, LEADENHALL STREET, E.C. 
- 


OPPERMANN BROS., 
172, ST. JOHN STREET, LONDON, E.C. 








BRONZE MEDAL 
Health Exhibition, 


x 
DYNA 
for ro Lights, 
a0 Lights, 
The ÜPPERWANN 
INCANDESCENT 
LAMP, ie 


’ 
2s. 6d. each, all 
candle-powers. 
New Pocket Accumu- 
lator, complete witk 
Button-hole o Lamp, e Pr 
SE It. 





` with aeons ` 
Temporary Installations. Price Lists, 1 Stamp ; Catalogue, 6¢. [PLEASE 
MENTION THIS PAPER.) Sample Lampe, ss. 6d. post-free.yw> kym ve 


THE CELEBRATED a 





ls unrivalled for Gardeners’, ey Famen’, Joiners’, and Amateur.’ 
ba It requires no oil, Sharpen with a spittle or water. Putson a keen, 
edge; no humbug gbout this. Hasstood the test of roo years, Cut yi 
‘ones for Axes, Hedge Knives, Razors, Penkni and Plane Irons, a 
Honourable Mention, Paris Exhibition, 1878; anu Bronze M 
International Exhibition, 1884. Ask your Tronmonger or other retall Koes 
to get you one, and give my address; if he won't, drop me a note. 


JOHN C. MONTGOMERIE, 


Tam O’Shanter Stone Hone Works, Dalmore, Tarboltcn Station, R.S.0. 
Avrshire. [s03 





SECOND TE 
GRIFFIN’ 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy &ro, 480 pp., Ilustrated with 600 Wagdcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN AND SONS, 22, GARRICK STREFT, 
LONDON, W. C. 








S BAD LEGS, BAD BREASIS, OLQ WOUNDS, SORES abd 

zas, BAD 3 rubbed onho Neck and Chest, it cures 
SORE RORE eee BRONCHITIS, LOUGH and COLDS; and for 
GOUT, RHEUMATISMY and all Skin Diseases it is unequalled, - 


e 
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. `. Messrs. MACMILLAN. & CO.S NEW ‘BOOKS. 


LOUIS AGASSIZ: `? eo O o 

















par LIFE AND CORRE SPONDENCE. e y 
Edged by ELIZABETH CARY AGASSIZ, 
Two Vols. Crown 8vo. 18s. = $ 
. é ry 
. ° 
NEW NOVELS. . 
» Now Ready. A Popular Edition, Price 6s., of the late MR. WILLIAM BLACK’S NEW NOVEL. 
HUGH CONWAY’S NEW NOVEL, WHITE HEATHER. 
os A FAMILY AFFAIR. By WILLIAM BLACK, 
By HUGH CONWAY, Author of ‘A Princess of Thule,” $ The Strange Adventures 
Author of ‘Called Back,” ‘‘ Dark Days,” &c. of a Phæton. 
Crown 8v0. 65. 3 Vols. Crown 8vo. 315. 6d, 
° MACMILLAN’S POPULAR 6s. NOVELS. 
X A NEW NOVEL BY MISS YONGE New Volumes. 
NUTTIE’S FATHER, STORIES REVIVED. ea 
By CHARLOTTE M. YONGE, By HENRY JAMES, 
Author of ‘The Heir of Redclyffe,” &c. Author of “The American,” ‘‘ The Europeans,” &c. 
2 Vols. Crown 8vo. 12s. Two Series. Crown 8vo. 6s. each. 





VOICES CRYING IN THE WILDERNESS. 
Š A NEW NOVEL. Crown 8vo 7s. 6d. 


-, EUROPEAN BUTTERFLIES, A HANDBOOK OF. By W. F. Dz 


VISMES KANE, M.A., M.R.I.A., Member of the Entomological Society of London, &c. With Copperplate Illustra- 
W- tions. Crown 8vo. Ios 6d. 


« COMPOUNDS OF CARBON ; or, Organic Chemistry, an Introduction 


' to the Study of. By IRA REMSEN, Professor sf Chemistry in the Johns Hopkins University. Crown 8vo. 6s, 6d. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ie ALFRED DANIELL, M.A., LL.B., D.Sc, F.R.S.E., Late Lecturer on Physics in the School of Medicine, Edinburgh. 
With Dlustrations. Second Edition, Revised and Enlarged, Medium 8vo. ais. 


A TREATISE ON DIFFERENTIAL EQUATIONS. By ANDREW 


RUSSELL FORSYTH, M.A., Fellow and Assistant Tutor of Trinity College, Cambridge. 8vo. 14s. 


~ THE LAW OF THE CONSTITUTION, Lectures Introductory to the 


Study of. By A. V. DICEY, B.C.L., of the Inner Temple, Barnster at-Law, Vinerian Piofessor of English Law in the 
University of Oxford, Fellow of All Souls’ College, Hon. LL.D., Glasgow. Demy 8vo. 12s. 6d. 


MRS. MOLESWORTH’S NEW STORY-BOOK FOR CHILDREN. 


“US”: An Old-Fashioned Story. By Mrs. Motuswortu, Author of 
“ Carrots,” ‘ The Cuckoo Clock,” &c. With Illustrations by WALTER CRANE. Crown 8vo. ws 6d. " 
THE ENGLISH CITIZEN SERIES. Edited by Henry CRAIK, M.A., Oxon., LL.D., Glasgow. New Volume. 


THE PUNISHMENT AND PREVENTION OF CRIME. By Col. 


Sir EDMUND F. DU CANE, K.C.B., R.E., Chairman of Commissioners of Prisons, Chairman of Directors t Prisons, 
Inspector-General of Military Pinsons, Surveyor- -General of Prisons. Crown 8vo. 3s. 6d. 


“Sir Edmund Du Cane’s contiibution to Messrs. Macmillan and Co.’s excellent series of handbooks is a succinct “and? < 
interesting summary of the subject with which it deals. Jn accoidance with a precedent which the other volumes seem to have 
established, the author treats his matte: fiom an historical, a technical, and d practical point of view respectively, from each of °° 
which standpoints he speaks with knowledge and authority.”—A thenaum. 


OVER-PRESSURE IN HIGH SCHOOLS IN DENMARK: . By” 


Dr. HERTEL, Municipal Medical Officer, Copenhagen. ‘Translated from the Danish by C. GODFREY SORENSEN, 
with Introduction by J. CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 35. 6d. 


THE TENNYSON BIRTHDAY BOOK. Edited by Eminy SHAKE- 


SPEAR. In Two Sizes. (1) Ezta Fcap. 8vo. Edition on Hand-made Paper with red lines, 5s., (2) 18mo., 25 62, 
[Kast ready, 


THE PHADOQ,OF PLATO. Edited, with Introduction and Notes, 


ad by W. D. GEDDES, TLD., Piofessor of Greek in the University gf Aberdeen. Second Edition. Demy So 8s. 6d. 


AN INTRODUCTION TO LATIN ELEGIAC VERSE COMPOSI- 





o TION. By ie H. LUPTON, M.&., Su-Master of St. Paul’s School. Globe 8vo. 2s. 6d. 
es "MACMILLAN & CO., LONDON. 
o e . e r) 
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A In Oasks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* “WA S ° 







e * Bottles charged 2/- doz , and allowed at the same rate if returned ; but they 

~ must be paid for with the’ Bs Beer. 

j Neither sugar, sacc nor any of the many new Brewing Matrnals are used in 9 
the manufac of the eee “Stont; it 1s Brewed entirely fiom the finest Malt and OA 

S Hops; it is, Bo, more hopped than Stout is generally ; therefore; besides being very S 


. mm p = 
PME nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or WE 


ot ne requiring a good strengthening beverage. It is a ‘Soupd Nutritious ” Tonic, © 
ADA vey much recommended by Medical men, 


WALTHAM BROTEERY, 
THD “HALE-GUINEA” ALA BREWERY, LONDON, SW. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORTÖINAT MAKERS OP 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address--r10, HIGH STREET, MANCHESTER SQUARE, LONDON, be 
May be obtained of al] Decorators. Special Prise Medal, Sanitary Institute 
Award of Merit, International Medical and Sanitary Congress Silver Medal, National Health cise t88- 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


WOODHOUSE & RAWSON. 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 








(2i 








OFFICES—II, QUEEN VICTORIA STREET, E.C. Worxks—Capsy HALL, HAMMERSMITH Roan, W 
Lamps. Fittings. Carbons, Battery Supplies. 
Dynamos. Switches, Wire. Telephone Supplies. 
Acoumulators. Safety Junctions, Instruments, Electric Bells, bd 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON INCANDESCENT LAMP, 


INQUIRIES INVITED. 


; ‘ 
PRIZE MEDAL] HI ARVEY & PEAK, HEALTH 
- AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 
WIMSHURST AND VOSS INDUCTION MACHINES i 
OF IMPROVED PATTERN. 
Ilustrated Catalogue, Revised Edition, per post 8d. 


SCIENTIFIC WORTHIES, 


The following is a list of the Portraits that have appeared in the above Series. 








MICHAEL FARADAY. HERMANN L. F. HELMHOLTZ. 
e e THOMAS HENRY HUXLEY. SIR JOSEPH DALTON HOOKER. 
® e > CHARLES DARWIN, WILLIAM HARVEY. 
= JOHN TYNDALL, e SIR GEORGE B, AIRY. 
> GEORGE GABRIEL STOKES. J. LOUIS R. AGASSIZ, 
SIR CHARLES LYELL. JEAN BAPTISTE ANDRÉ DUMAS: 
æ SIR CHARLES, WHEATSTONE, RICHARD OWEN. e 
SER: WYVILL HOMSON. JAMES CLERK MAXWELL. 
ROBERT WILIELM BUNSEN. JAMES PRESCOTT JOULE. 
` ADOLF, ERIK NORDENSKJÖLD. WILLIAM SPOTTISWOODE. 
j SIR WILLIAM THOMSON. ARTHUR CAYLEY. 


SIR C. W. SIEMENS. 


| Proof impressions of these, printed on India paper, may be had from the Publishers, price $s. each, or 
the Set of 23 Portraits in a Handsome Portfolio for £6 os. od., carviagg paid. 


N .. 


THE PORTFOLIO MAY RE HAD SEPARATELY, PRICE 6s. . = id 
. . 
j , Cheques and P.O.0.’s payable to MACMILLAN & CO., a 
OFFICE OF “NAJURE,” 29, BEDFORD STREET, STRAND. d g js < 
i ` " ° e°* 
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~.. ASTRONOMICAL TELESCOPES..- 


FINEST POSSIBLE QUALITY. 
ə atin. Wray Lens, best mounting, &c.,&c. £5 o 34in. Wray Lens, best aonek: &e., &c. #15 15 





2yin. dot do. do. £7 10 |4in. do. e do. e do. 425 0 ; 
gin. do. e do. do. Hi2 10 | 4gin. do. do. do. £40 0 
THE STUDENT'S EQUATOREAL, wth 3}:n. lens, our own make, 3 Eyepieces, &c., Equatoreal Stand ... £12 12 ®o 
New Illustrated Catalogue, 3 stamps. ~ è 
e THE “SOLARGRAPE,” a Photographic Camera, with Instantaneous faa and an adaptor, MN e to any 
telescope for Photographic Solar Spots, &c., complete .. i oH ga 3 o œ 
: “LE MERVEILLEUX ” ł plate, complete dry plate apparatus | 2. o 
. “LE MERITOIRE” į plate, complete dry plate apparatus, double rising front, swing back, ‘rack to focus, &e., &e. oe 1 fa 6 
THE “INSTANTOGRAPH,” with best lens, mstantaneous shutter, screw motion totail board, and’ every recent . 
improvement .. is “3 aes 42 2 0 


Illustrated Photo Catalogue : 2 apn 
J. baad Sakae & SON, MANUFACTURING OPTICIANS, BIRMINGHAM. 


THE “EXCELSIOR ” THE NEW PATENT ` 


PATENT SPRING MATTRESS, AWARDS: WOVEN WIRE MATTRESS, 

TEN ts == 

PRIZEMEDALS, 
FOURTEEN 

CERTIFICATES 
OF MERIT 








~~ 


or 











- Tax The leading peculiarity of this Mattress is the unique com- 
The principle of arrangement permits the tree movement ‘‘ Excelsior "bination of a woven wire central portion with helical 
of one sleeper without inconvenience to the other, admits AND springs of great strength-and reliable temper, givin 
of complete isolation of each, and ¢fectually prevents c Matlock’ advantages possessed by no other make. The heli 
depression in the centre. springs obviate the tendency in all woven wire mattresses : 
—— BED-RESTS.19 become hollow and so cause sleepers to roll into the 
Tug ‘*EXCELSIOR” & * MATLOCK” COUCHES, middle of the bed. 


Retail from Cabinet Makers, Upholsterers, &c, Illustrated Descriptive Circulars and Price Lists from 


CHORLTON & DUGDALE, MANCHESTER. [s17 


OBJECTS FC FOR THE MICROSCOPE, - 


— ) 





E 
3 C re 
Larva of Bot Fly from Stomach of Horse .. r r The Lord’s Prayer engraved on lais. with a diamond in the r-5ooth 
Common Blue Butterfl an see ei a o part of a square inch mz 2 6 
Glowworm Beetle, Male or Female .. sdi be ae . each x 6 Do Do, im the r-roooth part of a square inch, z 6d gi T0,o00th 7 6 
Sheep Tick, Male or Pipal ae aes vee aa « each r 6 Section of Human Skin, with hair follicles stad a ia hurs I 9 
Ovipositor of Dragon T . o ae ous » To Fætal involantary Muscle, the Arteries i injecte Ig 
Polycistina fro ae opaque: ro Scales of Kel, for Polariscope I o 
Group of Trinacria regina ” v a r 6 Skin of Sole, Scales ia rifs, Por Polariscope ate tv 1. TO € 
Pollen of Portugal Pine Ss pee r o Cinchonidine, Salicine wae iia w each r o 
Section of Leaf and Petiole—Magnolia grandiflora oo r o Scales and Hairs of Insects arra ged to represant Bouquets and Vases 
Hepatica—Jungermania hyalina oas r o of Flowera, &c, eek beau ul, for Soirées, &c. Prices, 6s. 6d., 
Group of Plates atid Anchors from Sy pta “ r £ gr. 6d., 185., a5 
Skin of Synapta, with Anchors io on a sy 1 of Parasite o aand Sof Bird, on Feather zw sitn.. u TES E 
ons to select from. lustre peter branch of study, from is. each 
NEW CLASSIFIED “sr ae ön ECTS, including the recentl uned Stock of Mr. E. WHEELER, late à Holloway. 
ILLUSTRATED CATALOGUE OF MI RO COPES AND aici a é 


Either of the above sent post free on application to 
W. WATSON & SONS, OPTICIANS TO HER MA RSTS GOVERNMENT, 


313, HIGH HOLBORN, LONDON, W.C. ee 


CONSUMPTION of GAS guaranteed to 
be 25 ia 75°/. less than ANY other 
Gas Engine per brake horse-power. 






CROSSLEY’S PATENT TWIN “OTTO*.ENGINES 
Impulse every Revolution. 
The steadiest ginning Gas Engirm yet made. 
è CROSSEEYS PATENT SELF-STARTER 








*. The Safest, Simplest, and Best. at 
X °; CROSSLEY’S NEW VERTICAL “OTTO” ENGINES 
n S Requiring l#ttle Ground Space, 
l EET E OVER 16,000 DELIVERED. 
- CROSSLEY BROŠ., Limited, Manchester. SprcraL 4 H.P. OTTO ENGINE inmpartine UP TO 2 H.P. 
Londpht 24, Poultry, E.C. Glasgow: 19, Renfield St. LARGELY USED IN PRIVATE HOUSES FOR ELECTRIC LIGHT, {s18 
ie a a 
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“í To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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MARIONA Britannia Dry Plates arə the Best and 


[All Rights are Reserved 





AMATEUR PHOTOGRAPHY, THE PEP ANTERN MADE. 


OR 
MARION'S Photographio Outfits. The Largest and Best 
Selection for the Tourist, Artist, Bicylist, Miltary Man, and others. 
Speoial Outats for Beginners. Brioe for Somplete Set, 


trom a upwards 
MARIO S ‘Academy Oamera. 
MARION’S' Miniature nie 
MARION’S Registered Washin 
MARION’S Reotilinear and Port 
Ready Sensitised Paper. 


Apparatus, 
t Lenses, 


MARION’ 
MARONE Instantaneous Shutters, 
MARIOWS Hnlarging Ap>aratus and Magio Lantern. 


MARION’'S Best French Mounts. 

MARION’S Self-Adjusting Rolling Press and Burnisher. 

MABIOWS Practical Guide to Photography. Second Edi- 
tion, Revised and E: , gI clear and precise Instructions for 
Learning and Practising hotogra y Price gs. 6d post free, 

Froo Lossons in Photography to Purchasers. —Marion and 
Co, have erected a Gallery in Soho Square, specially for ee Lessons. 

Printing from Amateure’ Negatives, Hnlar 

MARBRTION’S p Alpng Paper ts by Gaslight ‘in One 
Minute ite T nting Process of the future. Sample packet 5$ 

Shee aphs d, Arranged, & Boundintovolumes. 
Chemicals, Mounts, Albums, Sorap Books. 


PRICED LIST FREE ON APPLICATION. 


MARION & Co., 22 & 23, Soho Square, London. 


SHOW ROOM—GROUND FLOOR. {s19 


: 'R. &eJ. BECK'S 
NÉW MICROSCOPE, 


Q “THE STAR” 


f J PRICES. * Lsd. 
fi BW Stand, with 1-in Object- 
~ rs r Sats 7 


> | 





220 


glass TOE 
A sma, with r-in. and in. 
Object-glasses ... .. ~ 83 8 O 
Stand, with Rack and Pinion, 
comse adjustment, 2 Eye- 
ee: and I-in. ee 
glass... ae 


3 3 


Full Descriptive Pamphlet sent on 
Application to è 


R. ad. BECK, 68, Cornhill, London, E.C. 


GOLD MEDAL 
International Inventions Exhibition, 1885, 





New Mineral OH Russian Tron Lantern, 4-inch Compound Con- 


densers, Brass Stage and Sliding Front, Compound Achromatic” 


Portrait Lens Objective with Rack Adjustment, and Improved 
Four-Wick Lamp in Japanned Block Tin Case, Pricé £3 158. 


This Lantern can at any time be filled with Limelight Apparatus 
without Alteration, 
NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3d. 


SOHN BROw NING, 
63, STRAND, LONDON, W.C. 


NEGRETTL & ZAMBRA’S 
THEODOLITES, 
LEVELS, 
Circumferentors, 
MINERS’ DIALS, 
POCKET 
COMPASSES, 
Drawjng 
INSTRUMENTS, 
RULES AND 
SCALES, 
ALTITUDE 
ANEROIDS, &c. . e 

Mustrated Price Lists posted fre. as 


NEGRETT!I & Z 
SCIENTIFIC INSTR so ae oe TO-- 


MAJESTY THE QURE: 
Bolborn Viaduct ; ae Corehall: ĉĉ- 1224 Rip 


London, 
PHOTOGRAPHERS —CRYSȚAL PALACES s 
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«e ROYAL AGRICULTURAL SOCIETY OF 


«e ENGLAND. x 





INTERNATIONAL EXHIBITION 


OF 
INDUSTRY, SCIENCE, AND ART. 
EDINBURGH—MAY TO OCTOBER 1886. 


Patron—HER MAJESTY THE QUEEN 
President—The Marquis of Loruian, K.T. 
Ths PART OF AnERDEEN 
. © EARL oF ROEBERRY 
Vice-Presidents. { The Lorp Provost oF EDINBURGH. 
The Lord Provost oF GLaccow. 


The EXHIBITION will be OPEN to the 
PRODUCTS, MANUFACTURES, &c., of all COUNTRIES. 


All APPLICATIONS for SPACE must be lodged with the Secretary, 
ANES l ARCH HER S S.C, 29, Hanover Street, Edinburgh, BEFORE 
ANUARY 1, 1886 —Manager, H A HEDLEY, 

CLASS XI. compnses all kinds of SCIENTIFIC APPLIANCES 
and INVENTIONS for DOMESTIC or other purposes CLOCKS, 
WATCHES, &c, in PROGRESS of MAN UFACTURE &e, &e 


EVENING LECTURES TO WORKING MEN. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 





~~~. The First Course, consisting of Six Lectures on ‘‘Common Plants, and 


How They Grow,” by Dr D H. SCO1T, M.A, will be delivered at the 
Museum of Practical Genlogy in Jermyn Street, S W., commencmg at 8 
o'clock on MONDAY, NOVEMBER o, 1885. . 

Tickets may be obtained by Working Men only, on application at the 
Museum on Monday Evening, November a, from 6 to zo o'clock pm Fee 
for the Course, 6d applicant 1s requested to bring his name, ad > 
and occupation wntten on a piece of paper, for which the Ticket will be 
exchanged 





ONSLOW COLLEGE, 
183, KING’S ROAD, S W. 


Poach COMMENCING Di and poe Claeses rs Geology, 
hyaics, emuistry, siology, Hlectric Engineering, and other subjects. 
LARGE CHEMICAL and METALLURGICAL LABORATORIES. 
Fees ys, to 12s. the Session of 7 months for Evening Work Apply for 
Prospectus to the PRINCIPAI 


TO BE SOLD.—A CLARKE’S WINDOW 
TRANSIT INSTRUMENT, but httle used.—Apply Box 20, Post 
Office Halifax, 





LIVING SPECIMENS FORTHE MICROSCOPE 


GOLD MEDALawarded at the FISHERIES EXHIBIPION®o 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


“ 
Who has last week sent to his subscriter Reotlets of Grass covered with 
a great variety of Pond Life, including Acinefa grandis, Dendrosoma radians, 
Vorticella camparula, esum folyyinum, Carchesium bile. 
QOperculana natans, OphMdium sessile, uricola valvatag Cothurma 
uoberbis, Pyxcola affinis, alto Stephanoceros Eichornn, Limnims cerato- 
hy Ls, CEeistes crystallinus, Floscularia cornuta, and Flosculana campan@? 


Rta. Ha has also sent out Hydras, Amaba, V Crayfisb, and other 
Specimens for (Huxley and Martin’s) Biopat A ory work. 
Weekly Announcements will be made inthis place of Osganirms T., P. is 
supplying s 


Specimen Tube, One Shilling, post free. , 
Twenty-six Tubesin conrse of Six Months for Subscription of £118 
or Twelve Tubes for 103 6d. 

Portfolio of Drawings, Eleven Parts, rs. each. 


MICROSCOPIC OBJECTS 


PREPARED FOR MOUNTING, WITH INSTRUCTIONS, 
The following Senes have recently been prepared and are now on Sale m= 
M* 12 dissections of the house Cricket ie as 
N* 12 4 m Cr ckroach aik 25. 
O* a2 S i Hrve Bee ae as 
38 other Series have been issued all at 2s each 
LIST ON APPLICATION 


EDWARD WARD, 249, Oxford Street, Manchester. 
ICROSCOPIC OBJEC1S FOR HIRE, 


Histological, Botanical, Geological, by the best Mounters. Let 
out on most moderate terms Particulars of B. Weis, Dalrain 
Road, Forest Hull. [30a 


MINERALOGY AND GEOLOGY. 

PROFESSORS, COLLECTORS and VISITORS to LONDON are 
INVITED to INSPECT Mr HENSON’S STOCK of CHOICE MINE- 
RALS, &c , &c. At the PRESENT TIME he has a PARTICULARLY 
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT oz, 
PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX’ 
PYROMORPHITE (very RARE FORM), CERUSSITE, CRYSTALL. 
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME. 
TEORIC IRONS and STONES. POLISHED AGATZS and LABRA. 
DORITES. > 2 ý 

A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the 
same. 

Lists os Application. Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 
BLOWPIPE CASES AND APPARATUS. Catalogues free 


SAMUEL HENSON, 
277, STRAND, LONDON. 
Opposite Norfolk Street. 

















HERMANN HOFFERT, D.Sc. (Medalist, 
Lond n), A R S M., prepares Pupils for the Army, Cooper's Hill, Civil 
Service, B.Sc, &c Cheerful country residence, good Laboratones. 
Terms moderate —Apply, Science Schools, South Kensington 


CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schools, and Chemical Works New Catalogue of 
es and 500 clear Illustrahons, post free, 2d —WILLIAM 

aah s 1, Lothian Street, Edinburgh. 








BOOKS (Secondhand), Miscellaneous, Re- 
mainders, & —C. HERBERT, English and Foreign Bookseller, 319. 
Goswell Road, London, E C Catalogue free onreceipt of two stamps, 
Libraries, Old Books,and Parchment purchased. 


MATHEMATICS (London and Suburbs) — 


Students attended = their own homes if they so prefer) by a High 
Wrangler, Trin. Coll., M A. and F R S., on very reasonable terms — 
X, 9 Dorvgle Road} Hammersmith, W 


HALF-PRICE will be given for “ Nature” 
a week old —Apply to J B, Parsonstown, Ireland 








, 


FERNERIES fitted up with, Preserved 
Flowers. Foliage Plants®hnd Floral Decorations suitable for Drawing- 
and Ball’Rooms, Churches, Chapels, Theaties, &c. 


° 
Swndella, PATENT P tion for preserving FERNS (from 
oe Maden hair to the -common Bake), GRASSES, FOLIAGE, &c., sent, 
8 securely packed in stout hpx (with full particulars) on rece t of POO 
for 8s. e 
°? MADAME SUNDELL, ° 
4, SPUR STREET, LEICESTER SQUARE, LONDON 
te 
æ e ry e ary 








SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, and used by all and Tgpchers in 
Great Britain, &c 
New and Rare Minerals constantly arrivigg from all parts for selection @f 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS :* 
The Largest Vanety in England. 


New Catalogues and Lists onapplication to— 


JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LoNpole 


e Established 27 Years in London. ‘ 


CABINETS FOR MINERALS, _ 
FOSSILS, Yeo. : 





6 DRAWERS, 20 INCHES HIGH 1 Me 218. 
10 PEJ 39 ” ” ray 453. 
8 ” 26 ” ” .. 288. 
12 » 39 n” ” - 528, 


TURALISTS’ GLASS-CAPPED BOXES, ROUND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN _ 


° THOMAS D. RUSSELL, ; 
78, NEWGATE STREEF, E.C. . 
x 


wy 
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MINERALS AND FOSSILS 


SINGLE SPEGIMENS OR COLLECTIONS. 


T. E. BUTLER, 


> | Assoc. R.?Sch. Mines Lond., 
M.A. Ozon. and L.S.A. Lond., 


Successor to the late R? TALLING, 


BAOMPTON ROAD, 
p LONDON, S.W. 
eve minutes’ walk from the Natural History Mureum, S. Kensington. 


HOW & GO’S 


s 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND, MINERALS, E 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Sections of Pitchstones, Obmdians Granites 
Syenites, Diorites, _Gabbros, “Dolentes, Besalts, Tachylites, Trachytes, 
Andestos, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
s ones, &c. prica rs 6d. each. 

fAMES HOW & CU., 73, FARRINGDON STREET, LONDON 


e 
eo 


” 180, 








LIGHTNING CONDUCTORS, ELEC- 


TRIC BELLS, ELECIRIC LIGHT &c —Messrs,. HOWARD and 
HAIG, Electrical Engineers, 97, Leadenhall Street, E C , are prepared 
to undertake Contracts for the erection of Iaghtnng Conductors and 
Electric Bell Installations; als» Temporary Installations of Electne 
Taght undertaken, Lightning Conductor, Examined, Tested and 
Repaired Electrical Repurs done Annotations for the supply of 
materal for Electrical Work Esrmates Free. Special Terms to the 


Trade A 


LA SEMAINE FRANÇAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price ad, through Booksellers, and at 
the Railway Bookstalls. Office, 441, Strand, Wu. 


LA SEMAINE FRANCAISE: Journal Français pour 
VAnglaterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles 
et Notes Un oxemplaire par la poste, 2$¢ . en timbres poste. Abonne- 
ment co par la poste—un an, ros rod ; six mous, 5s. sd. Prix sa 
Chex tous les libraires et aux gares des chemins de fer. On s’abonn 
aux bureaux, 441, Strand, Londres, W, . 

LA SEMAINE FRANCAISE.—‘‘La Semaine Fran- 
çaise” has been brought out in London for the benefit of those Englst 
readers who ma siii to study contemporary French from all points «f 
view, instead of confining their reading to one particular Gallic print. 
ic certainly merits success.”—Graphic. 

Terms OF SUBSCRIPTION i~ 

Haj Months ... 


s. d. 


se m one to 2 


eea e ~ on aoe 


9 
- 8 
er eoa - ~~ sra one o 
P.O O. payableto A. CRIBTIN 
Publishing Office, 441, Strand. W.C. 
NORTH BRITISH AGRICULTURIST, 
the clef Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land thoughout the United Kingdom. 

The AGRICULTURIST 1s published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecis' attentionof Land Agentsis directed to the AGRICULTURIST 
ar gas ofthe dest existing papers for Advertising Farmsto be Let and Estates 
or Sale, 
© Advertisers addressing themselvés to Farmers will find the AGRICUL- 

* TURIST a first-class medium for reaching that Class. 
Price 32 Bypost 3j@ Annual Subscription, payable in advance, 14s. 
Offices—377, High Street, Edinburgh ; and Hg Queen Victoria Street 
London, Money Orders payable toC and R ANDFRSON. 








* Bottles charged g'- 
id for with the 
er sugar, saccharu 


must be 
Ner 
Hops; it is, too, more hopped than Stout 


anyone requinng a good stren 
and very much recommended 





SS. N- Sa epa=. . 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* g 
por doz., and allowed at the same rate if returned; but ther & 


nor any of the manytew Brewing Materials are used in 
the manufacture of the “S5 N.” Stout; it is Brewed entirely from the finest Malt and 


J nutritions, it is an excellent Tonic and particu! 


ening beverage. 
Medical men. 


WALTHAM HROTEPRG, 
THE “HALF-GUINEA” ALE BREWHY, LONDON, B.W. * 


THE GARNER. 


| 

I NOVEMBER r. 

| _Conrents:—England and Science (A. Ramsay, F G $.) —Molluscm 
1 (Æ. H. Rowe) —Bird-Migration —Prairie-Lands.—Yotes and Queries, &c, 
| Post-free, 2} ; Annual Subscription, as. 6d 7 ° 
London W E BOWERS, 25, Wansey Street, Walworth Road. 


argi ag. 





On the rat of every Month 


JOURNAL OF B@TANY, 
x BRITISH AND FOREIGN. 
Edited by JAmxs BRITTEN, F. L.S , Brush Museum, 
Conranrs:—Onginal Articles by lełdin® Botmnists.— Extracta, ando 
Notices of Books and Memoirs.—Arhcles ın Journals.—Bomuical News.— 








Proceedings of Soneties bd 
| Price xs 3d Subscription for One Year, payable ın advance, ras. 
| London WEST, NEWMAN, & CO., 54, Hatton Garden, B.C. 


On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
i Freperick Bonn, F.Z.S. oun A. Powsr, M D. 
I Epwarp A Fitcn, F.LS . Jenner Wer, F.L S, 
F. Bucnanan WuiTR, M D. 
| | Contains Articles by well-known Entomologists on all Branches of the 
| Science; on Insects injurious or beneficial to Farm or Gard®n; Notes on 
Habits, Life-Histones; occurrence of Rarities, &c.; there are Monthly 
! Lists of Duplicates and Desiderata. : 
Numerous Wooncur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomo-Liruo- 
GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court. 








16s. per Ann., 2os. Post Free. 


DER NATURFORSCHER. 
: Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften 
Herausgegeben von Dr. WILHELM SHLAREK. . 
A Weekly Periodical devoted to Natural Science. 5e Nos., 16s. Specimen 
Numbers may be had through any Foreign Bookseller. 1884 commenced 
the XVI Ith volume. 


Berlin: DUMMLER, 77, Charlottenstrasse, S.W , and all Booksellers @ 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
REVIEW or THE MALT AND Mot rc » AND WINE AND SPIRIT TRAD’ 
BC°RD, 
The Organ of the Country Brewers. 
‘The Brewers’ Guardian”’ is published on the evenings of every alterna 
Tussday. and is the only Journal officially connected with brewing in 
dubscription, 16s 6d por annum, post free, dating fromanyquarte 
Single Copies, rs.each Registered for transmission abroad, 
Offices—s. Rond Court, Walbrook, London, E.C. 


l 
| 
| 
THE “HANSA,” 
Published since 1864 in Hamburg, is the only independent professional pa’ 
| 





















in Germany dedicated exclusively to Maritime Objects. ays, Critiq 
eports, Adverhsements, Strict eye kept upon thé developm 
respect. Every second Sunday one Numbe 
Subscription at any t: 


ews, s 
of Maritime Affairs ın ever r: 
ments and drawings 


Dieckmann, 
Hamburg, Alexander Street, 8. 





The AUTOCOPYIST (from zos.) furnishes excellent 


BLACK COPIES 


in Lithographic Style, of the ORDINARY WRITING (also Short 
Arabic, &c ), Sketches, Music Easy, Economical —I he AUTOCOPYI§ 


CO , 7a, London Wall, London 
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A NEW POEM BY LORD TENNYSON. 


























° See MACMILLAN’ S MAGAZINE for NOVEMBER, ry E 
e a e 
3 . . Now Ready, No. 313, Price One Shilling. : 
I S GA2INE ` 
MACMILLAN MAGA ; 
$ CONTENTS FOR NOVEMBER. hg ( -| 
1.—VASTNESS., By I.ORD TENNYSON. 7 s 
2.—CULTURE AN} SCIENCE. W E. A. SONNENSCHEIN. s k 
3.—AUSTRIA’S POLICY IN THE EAST. an 
~~ 4.—ON CLASSIC GROUND. e s ` 
5.—THE DEPRESSION OF “ENGLISH” By W. BAPTISTE SCOONES. 
6—SOME AMERICAN NOTES e 
7.—GOUVERNEUR MORRIS AND THE FRENCH REVOLUTION. " 
8.—MRS DYMOND. Chapters XXXII.—XXXV. By MRS. RITCHIE (MISS THACKERAY). 
9.—AN INDIAN VILLAGE, 
j MACMILLAN & CO., LONDON. 
= x 
Just Published, Price 12s. 62 "Just Publshei, Royal 8vo, Cloth. 
LIGHTNING CONDUCTORS: THEIR | LONGITUDE BY LUNAR DISTANCES. 
HISTORY, NATURE, AND MODE OF APPLICATION. By Hatasi 
RICHABD ANDERSON, FCS, F G.S, Member of the Society of : 
Telegraph Engineers and of Electricians, Assor. Inst C E. M With Examples worked out step by step, and with references to works on 
7 ~« Partner of Sanderson & Co., Electrical Engineers and Li htag on. practical astronomy and to the ‘‘ Nautica! Almanac.” 
a apn, Soe ae By MAJOR H, WILBERFORCE CLARKE, 
London: E. & F N. SPON, 46, Charing Cross. Royal (late Bengal) Engineers. 
~ New York : 446, Broome Street London: W. H. ALLEN & CO., 13, Waterloo Place. 
Just Published, Second Edition, Revised and Illustrated, price 34. 6d. R. FRIEDLANDER & SOHN, 
THE OWENS COLLEGE COURSE OF BERLIN, ; 
Ceee ee s By A MNE. MARCHAIT | NATURAL HISTORY PUBLISHERS AND BOOKSELLERS. 
MLD, F R S., Professor of Zoology and Comparative Anatomy in the Just Published. 
Owens College, Victora University. t Zoological Record for 1884," by the Zoological Station at Naples. 
aes London: SMITH, ELDER, & CO. “ Zoologische Jahresbericht für 1884.” 
2 Manchester: J, E. CORNISH. Herausgegoben von der Zoologischen Station in Neapel. 
Abtheilung II.—ARTHROPODA., 
NEW WORKS ON CLIMATE. Redigirt von Dr. PAUL MAYER und Dr WILH. GIESBRECHT. 
x volume of 586 pages royal 8vo. Price rgs (by Book Post 4s.) 
BY JAMES ies LEDa ERS. Part ILI (Mollusca) will be ready shortly , Parts I. and IV. ın a few months 
DISCUSSIONS ON CLIMATE AND ||NTERNATIONAL SCIENTIFIC SERIES. 
COSMOLOGY. 
a IL = 
AMATE AND TIME IN THEIR | NOT7/CE.—The New Volume in this 
GEOLOGICAL RELATIONS. 
Illustrated Series on “ ANTHROPOID APES,” by Professor 
Tn Poat Byo, Cloth, Price ros. 62. each, HARTMANN, with 63 [lustratiqns, is now ready. 
Edinburgh: ADAM & CHARLES BLACK. 3 . e 
Second Edition, with 23 Charts and Diagrams, 8vo, 22. Eric oh ° 
T H E O C E A N London: KEGAN PAUL, TRENCH & CO. . 
4 TREATISE ON OCEAN CURRENTS AND TIDES | Jest Published, with above 200 Wood Engravings, fap. 8vo, Cloth, 45. 
AND THEIR CAUSES. OUTLINES OF NATURAL 
_ By WILLIAM LEIGHTON JORDAN, F.R.GS. PHILOSOPHY a 
London: LONGMANS, GREEN, & CO. FOR SCHOOLS AND GENERAL READERS. . è 
Ry J. D. EVERETT, D.CL, FRS, ° 





ENGLISH WORTHIES. 
Edited by ANDREW LANG, MA 


MEE HARLES *DARWIN. By Grant Auten. 


Crown. as 6d, 
< Other Volumes in Preparation. ° 
London: LONGMANS, GREEN, & CO, 39, Paternoster Row 


9 
me ‘With numerous Illustrations, Crown 8vo, 3s. 6d.» 
<GLARISATION OR LIGHT. By W. 


SPOTTISWOODE, LL.D late President of the Royal Society, &c. 
ew Edition s [Nadas Series, 
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p MACMÊÎLLAN & ĈO., LONDON. 
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Professor of Natural Philosophy in the Queen’s Coll Belfast; Editor ot 
the English Edition of ‘‘ Deschanel's Natural Philosophy,” &c., &e 


. 
Great pains have been taken to make every s@iemont iny.hif” booi as 
plain as possible, and to put every sentence into such a form £to be readily 
understood at first reading Algebraic formule have heen altogether ex- 
cluded, and familiar language whenever available has Trig to the 
use of technical terms. 7 
» London: BLACKIE & SON, 49 and 50, Old Bailey 
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In Fcap 8Bvo, Price 3s. 6d. 


ELEMENTARY LESSONS IN THE 
SCIENCE OF AGRICULTURAL PRACTICE. By H. TANNER 
F C.S., M.R.A.C., Examiner in the Principles of Agriculture und 
the G ment Department of Scienco, somotime Professor of Ag 
cultural Science, University College, Aberystwith. e 
MACMILLAN & CO London 
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YAY aie 6 a 8 . 28 o 
Puget Il] Saree 14 6 
Z S Quarterly, e e aoee 7 6 
To the United Stated, the Continent, and all places 
within the Postal Uniog :— ë 
, r d. 
Yearly . . wp E E E ES 30 6 
Half-yearly. e = > s ea ” 15 6 
Quarterly.’ Dore ws 8 o 


' EE ee AE : 
CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd. per Liñe after: 
s 


d. 

One-Eighth Page, or Quarter Column . .. 018 6 
Page, or Half a Column ..... 115 0 

a Page, ora Column ........ 350 
Whole Page asos soaua ee ee 6 60 


Fost Office Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biary of Societies 


LONDON 


SATURDAY, OCTOBER 31 
Essex Figo CLuB, at 6.30.—Mosses and their Allies, with Special Refer- 
ence to thosa of Essex: f. Boulger --Exhibition of Stone Implements 
from Braintree, Essex: Rev. J. W. Kenworthy, M.A. 


SUNDAY, NOVEMBER 1. 
SUNDAY LECTURE SOCIETY, at 4.—The Poetry of Science: Miss Catherine 


A Raison. 
MONDAY, NOVEMBER 2. 

ROYAL INSTITUTION, at 5.— General Monthly Meeting. 

TUESDAY, NOVEMBER } 

ZooLoGicaL Society, at 8.3 0,--Descriptions of the Phytophagous Coleop- 
tera of Japan obtained by Mr. George Lewis dumng his second Journey, 
x880-81, Part I] Haltcinw and Galeruans: Martin Jacoby.— 
Account of Two Collections of Lepidoptera recently received from Somalı- 
land: A G Butler -Description of a Tooth of Mastodon latidens from 
Borneo: R. Lydekker —A Monograph of the Genus Paradoxurus, F. Cuy. * 
W. T. Blanford, F R S.—Descnption of a new Species of Mus from Sind 

Communicated by Mr W T. Blanford): J A Murray —On the Specific 
and Structure of some New Zealand Lumbricide: F. E. 


Beddard. 
WEDNESDAY, NOVEMBER 4 
GEOLOGICAL SOCIETY, at 8.—On the Premaxillanes and Scalpriform Teeth 
ofa o Extinct Wombat (Phascolomys curvirostris, Ow.) . Sir Richard 
Owen, K.C B., F.R S.—On the Structure and Classificatory Pomtion of 
some Secon Dia rana: Prof. P. Martin Duncan, F.R,S —On 
some Pointsın the Morphology of the Astrocænım of the Sutton Stone in 
the Infra-Lias of South Wales * Prof. P. Martin Duncan, F R.S 
THURSDAY, NOVEMBER 5. 
Tania SorirTY at rsi rae Fernan Andes; and its E stary and 
ngin. Joan ~~-Monograph of nt Brachiopoda, Part I.: 
late Dr. Thomas Davidson a Sai 
CHEMICAL SOCIETY, at 8 —The Influence of Silicon on the Properties of 
IL: Thomas Turer —Modification of Double Sul- 
phates” S. N Pickering, M. A.—The Relation of Diazobenrene-anilide to 


R. J. 
stituents piglet Furnace Tar from the Gastsherrie Iron Works. Watson 
Smith, J F. H. [Coutes, and H. E Brothers,—The First Step in the 
Decomposition of Potassium Chlorate’ F., L Teed. 
FRIDAY, NOVEMBER 6. 
GEOLOGISTS’ ASSOCIATION, at 8.~—-The Carbqpiferous Rocks of Bntain: W. 
eter 














oon a cA a AS irn E CE 
unrivalled for Gardeners’, Foresters’, Farmers’, Joiners’, and Amateur,’ 
 Itrequires no qjl. Sharpen with a spittle or water. Putsona keen, 
edge; no humbug about this. Hasstood the test of roo years, Cut 
ones for Axes, Hedge Knives, Razors, Penknives, and Plane Irons, &c, 
nourable Mention, Paris Exhibition, 1878; an | Bronss Medal, London 
tional Exhibition, 1884. Ask your Ironmonger or other re 
et you one, and give my address; if he won’t, drop me a note. 


JOHN C. MONTGOMERIE, : 


O'Shanter Stone Hone Works, Dalmore, Tarbolton Station, R.S.O, 
* Ayrshire. [303 
e 
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J, ORME & C0., - 
65, BARBICAN, LONDON. 












MANUPACTURERS 


AND 


” IMPORTERS 


: OF 
Scientific Apparatus 


AND 


CHEMICALS. 


BAKER’S 
PATENT CALORTHRTER, 


A NEW APPARATUS La 


For demonstrating to Science 
Classes problems in Specific 
Heat. 


For full particulars write to the 
SOLE AGENTS— 


J.ORME & CO., 
1 65, Barbican, London, E.C. 


Complete Price List of Apparatus and 
Chemicals, as. 6d. ( 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S 
WATCHES. 










NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS a 
REDUCED PRICES, sent po 
free on application to E. 
and Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 
or 4, ROYAL EXCHANGE. 


ND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


Why Use Gas? 


LA MITRATLLEUSE, 


A_RETTICH’S Patent Burner for Mineral 
Ou! Lamps gives double the Light of a Duplex, 
easy to Tnm and Light, mexpensive to use. 
Sold by all Respectable Irons and 

Lams Warehouses. R 
Buy only those Marked 


RETTICH’S PATENT, .° 


GERRARD STREET, SOHO. a ee 
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Narvurz Office, 29, Bedford Street, Strand, W.C. o 












ACCIDENTS 


FOR WHICH 


TWO MILLIONS HAVE BEEN PAID AS 
COMPENSATION 


BY THE 
Railway Pafsengers’ Assurance Company 
64%, CORNHILI,. 
ACCIDENTS ,OF ALL KINDS. 
Paid-up and Invested Funds, “260,000 Premium Income, £235,000 
Chairman HARVIE M FARQUHAR, Esq 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Offce--8, Grand Hotel Buildings, Charing Cross; 


OR AT THE 
Head Office—64, Cornhill, London, E.C. 
WILLIAM J VIAN, Secretary. 


MGS OBC Ore. AND APPARATUS 


MANUFACTURED AND REPATRED. 

Ww. JOHNSON S THREE-GUINEA STUDENT'S MICROSCOPE 
is the best constructed at the price All Minutiae carefully adapted; coarse 
and fine adjustments, excellent x-inch, g-inch, and }-:mch Achromatics. 
Cabinet complete, £3 34 

W, JOHNSON’S HISTOLOGICAL MICROSCOPE, with first-class 

r-inch and 4-inch Objectives, £5 5s. 
w. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD Catalogue Post-free 


FRY’S PURE 


CONCENTRATED Fa F 
souer: QOGOA 
Prepared by a new and special scientific process, 
Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 


espe ee 
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WALL PAPERS FREE 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 


Sole Address—ı1r0o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of al) Decorators. 
Award of Merit, International Medical and Sanitary Congreas. 
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OPPERMANN BROS., 
1724, ST. TR 8STRE 


T, LONDON, E e 


PROX DAL 
Healt tion, 







ES 


DYN@ MOS . 
for pe) Lights, £20} 
hts, £30- 
s he PPER WANN 
INCANDESCENT 
La MP, 


ee jar, complete mtk 
Button-hole P, 
Lı ıs Post-free 
with Craen 
Temporary Installations Price Lists, r Stamp ; Catalogy, 64. LEASE 
MENTION THIS Parer.] Sample Lamps, 2s. 67 siete. 


BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink ıs used It has been adopted 
by the principal Banks, Public OMecaand Railway Companies throughout 
reland 
It writes almost instantly Full Black. 
Does not corrode Steel Pens Blotting-paper may be applied atthe 

Is cleanly to use, and not liable to Blot moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons. Faring- 
don Street ; W. EDWARDS, Old Change ; F. NewBgRy & Sons, New; 
Street: J. Austin & Co., Duke Street, Liverpool, and to be had o all 

Stationers. 
BEWLEY & DRAPER (Limited), Dublir 





Flows easily from the Pen. 








THIS 
MEDICINE 


Is a Certain Cure for all Disorãera of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints 


FROM ARSENIC. 





Special Prize Medal, Sanitary Institute 
Silver Medal, National Health Society, 188:. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION, 
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HOUSE & RAWSON. 


SUPPLIERS OF ALL ELECTRICAL APPLIANCES, 


OFFICES-——II, QUEEN VICTORIA STREET, E.C. 


Lamps. Fittings. 
Dynamos, Switches, 
Accumulators. Safety Junctions. 


Worxs—Capsy HALL, HAMMERSMITH Roan, Ww 


Carbons. Battery Supplies, 
Wire. & Telephone Supplies. 
Instruments. Electric Bells. °°. 


SOLE MANUFACTURERS OF THE WOODHOUSE AND RAWSON PrN peat LAMP. 


INQUIRIES INVITED. 





PRIZEs mae | 
AWARDED. 


HARVEY & PEARS, 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO W. LADD & CO., 


P IRQ LTET 
XHIBITIO 


~r 


BEAK STREET, REGENT STREET, LONDON, W. 
oe OF SCIENTIFIC APPARATUS OF ALL CLASSES F 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


“WIMSHURST AND VOSS JNDUCTION MACHINES.- 


= OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. c 


